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DECLARATION PAGE

ABSTRACT

Introduction

Candida bloodstream infection (BSI) causes appreciable mortality in children. There are few
studies describing the epidemiology of Candida BSI in children living in the Western Cape
province of South Africa.

Methods

A retrospective descriptive study was conducted at three public sector hospitals in Cape Town
from January 2015 to December 2019. Demographic, clinical, antifungal management and
patient outcome data were obtained by medical record review.
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Candida species and antifungal susceptibility results were extracted from the National Health
Laboratory Service microbiology database

Results

Of the 97 Candida BSI episodes identified during the study period, 48/97 (49.5%) were C.
albicans, 49/97 (50.5%) non-C. albicans species. The overall incidence risk was 0.84 Candida
BSI episodes per 1000 admissions at Red Cross War Memorial Children’s Hospital. Of the 77
Candida BSI episodes with available clinical information, median age (interquartile range) at the
time of BSI was 6.8 (1.3-24.7) months, 46.8% were associated with moderate or severe
underweight-for-age and vasopressor therapy was administered to 22 (28.6%) participants.
Fluconazole resistance was documented among 25% and 0% of non-C. albicans and C. albicans
isolates respectively. All Candida isolates tested were susceptible to amphotericin B and the
echinocandins. The mortality rate within 30 days of BSI diagnosis was 17.3% (13/75). On
multivariable analysis, concomitant bacterial infection during Candida BSI was associated with
30-day mortality, adjusted OR 5.7, 95% confidence interval: 1.4-24.0.

Conclusion

The study adds to the limited number of studies describing paediatric Candida BSI in sub-
Saharan Africa. Concomitant bacterial infection was associated with 30-day mortality.
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CHAPTER 1: INTRODUCTION
1.1 Context

Candida species (spp.) are normal microflora of the oral cavity, vagina and gastrointestinal tract
but may also cause different clinical forms of infection, ranging from superficial mucocutaneous
candidiasis to fatal bloodstream infection (BSI).1? Candida spp. remain the leading cause of
invasive fungal disease among paediatric patients and in some settings in the United States and
Europe are the fourth most common pathogens detected in healthcare-associated BSI.3* The
reported candidaemia incidence in paediatric patients ranges between 0.21 and 10.5 cases per
1000 admissions.>® An increasing frequency has been observed in some settings and is explained
by the growth of populations at high risk of candidaemia.’?®

Invasive candidiasis has also been reported in children in South Africa with BS|.%10111213 |
multicentre, laboratory-based surveillance among hospitalized children in South Africa from
2012 to 2017, the overall incidence risk of paediatric candidaemia at tertiary-level, public-sector
hospitals was 5.3 cases per 1000 admissions and ranged from 0.39 to 119.1 per 1000
admissions.** A retrospective study on BSI at Red Cross War Memorial Children’s Hospital
(RCWMCH), Cape Town, in 2011 and 2012 identified candidaemia in 6.1% of all BSIs.'? An
Egyptian study documented a higher prevalence of 17.3% among all BSIs.*® In another study
from China, the incidence of candidaemia was 106.9 per 1000 very low birth weight (VLBW)
neonates.®

Risk factors for candidaemia in paediatric patients include antibiotic exposure, corticosteroid
therapy, the presence of a central venous catheter (CVC), neutropaenia, prior fungal colonisation,
and prolonged stay in an intensive care unit (ICU).1"8 In non-neonatal paediatric candidiasis,
underlying chronic conditions, especially, haematological/oncological malignancy,
cardiopulmonary disorder, neurological disorder & gastrointestinal disorder accounted for most
of the susceptible hosts.*?° Additional risk factors are present during the neonatal period
including prematurity, low birth weight (LBW) and related co-morbidities including total
parenteral nutrition (TPN) and underlying chronic lung disease.t’?1:1

Globally, the most prevalent cause of candidaemia has shifted from Candida albicans (C.
albicans) to non-C. albicans spp. such as C. tropicalis, C. parapsilosis, and C. glabrata. The
frequency of non-C. albicans spp. varies according to geographical location and age.?>22425 |n
Latin America, it has been reported that the frequency of C. parapsilosis increased from 14% to
23.4% within a decade.?* Recent paediatric studies from Egypt and China also demonstrated that
non-C. albicans spp. collectively account for the greatest number of cases, although C.

albicans was the most common species.>® A multicentre paediatric Candida BSI study
conducted in South Africa showed C. parapsilosis to be the most prevalent cause accounting for
46% of Candida BSI followed by C. albicans in 33% of cases, while C. glabrata, C. auris and C.
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tropicalis were responsible for fewer Candida BSI events.'* Another study reported that children
<2 years of age were at increased risk for developing candidaemia due to C. parapsilosis.?®
Similarly, a study at the neonatal unit of Charlotte Maxeke Johannesburg Academic Hospital,
South Africa showed that C. parapsilosis was the most common Candida species isolated
followed by C. albicans.?’

The shift to non-C. albicans candidaemia is associated with reduced susceptibility to
fluconazole, a first-line antifungal agent in many settings. In one study, fluconazole resistance
was lower among C. albicans isolates than non-C. albicans isolates, 4.3% versus 16.6%.2
Another study showed that the majority of C. glabrata isolates were resistant to fluconazole as
were a significant number of C. tropicalis and all the C. krusei isolates.?® An Egyptian study
found that fluconazole-resistant C. albicans and non-C. albicans spp. accounted for 38.9% and
44% of the total number of Candida spp. tested, respectively. In that study, susceptibility of all
Candida isolates tested against caspofungin, amphotericin B and itraconazole was 99%, 97%,
73% respectively®® A study from Johannesburg also reported more fluconazole resistance
among C. parapsilosis isolates compared to C. albicans isolates.?” Furthermore, in a South
African multicentre study, 35% of all Candida isolates were resistant to fluconazole and
fluconazole resistance was higher among C. parapsilosis isolates than other Candida spp. Only
three of 3061 isolates tested were resistant to echinocandins and all Candida isolates were
susceptible to amphotericin B.14

High mortality has been associated with Candida BSI. A South Africa study of neonates with
fungal BSI recorded a mortality rate of 45.8%. In that study death was significantly associated
with LBW and necrotizing enterocolitis.?” An Egyptian study reported mortality of 64% among
children diagnosed with Candida BSI, most deaths were associated with non-C. albicans BSI.*
As with previous studies, a recent South African study showed that the overall crude 30-day
inpatient mortality for patients with Candida BSI is high (38%) and even higher among neonates
(43%) and adolescents (43%).2 In another study, treatment in an ICU, the presence of an
indwelling CVC, failure to remove an indwelling CVC, and mechanical ventilation during
invasive Candida spp. infection were associated with mortality.?

A limited number of studies have described the epidemiology of candidaemia in children in sub-
Saharan Africa. The results of a large multicentre laboratory-based surveillance study of culture-
confirmed candidaemia in children in South Africa were recently published. Sixty-four percent
of the isolates included in that study were from Gauteng Province. Furthermore, risk factor
analysis for 30-day mortality among neonates with candidaemia, showed that C. parapsilosis
BSI was a significant risk factor.!* The present study was undertaken to describe the recent
burden of Candida BSI, the clinical presentation, species distribution, antifungal susceptibility,
and outcome of Candida BSI among children less than 15 years of age admitted to three public
sector hospitals in Cape Town, and thus provide specific information about this important



infection in the Western Cape province of South Africa including recommendations on empirical
antifungal therapy for Candida BSI and infection prevention practices.

1.2 Ethical Considerations

The study was submitted for approval to the Departmental Research Committee, Department of
Paediatrics and Child Health, University of Cape Town; Human Research Ethics Committee
(HREC), Faculty of Health Sciences, University of Cape Town, HREC approval number
159/2020 (Appendix 1); and the Research Committee at Red Cross War Memorial Children’s
Hospital (Appendix 2). The study was done in accordance with the Declaration of Helsinki.

The data was collected retrospectively; thus, the HREC waived the need for informed consent.
The data sheets included hospital folder numbers of study subjects which enabled the researchers
to check information from the hospital folders after data collection had been completed. Each
hospital folder number was linked to a study number. Study numbers but not hospital folder
numbers were entered into an electronic database for anonymous analysis and reporting, refer
data collection sheet, Appendix 3.

Risk to participants

There were no risks to the patients included in the study. Data was collected retrospectively and
analysed anonymously.

Benefits to the patient
There were no direct benefits to the patients included in this study

1.3 Journal for Publication- Southern African Journal of Infectious Diseases

Southern African Journal of Infectious Diseases (SAJID) is a peer-reviewed, open-access journal
that publishes original clinical and laboratory-based research, brief reports, reviews, case reports,
book reviews, and guidelines. In 2021, the impact factor was 0.3. The interest areas of the SAJID
are epidemiology, laboratory diagnosis, treatment, and control of infectious diseases, with
emphasis placed on the southern African region, particularly those of importance to the
Federation of Infectious Diseases Societies of Southern Africa (FIDSSA) and this motivated my
interest in choosing the journal. Original articles do not exceed 3500 words in length. The word
count is from the introduction through to the end of the conclusion, excluding the structured
abstract and references; refer to Appendix 4 for the complete author guidelines.
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Abstract
Introduction

Candida bloodstream infection (BSI) causes appreciable mortality in children. There are few
studies describing the epidemiology of Candida BSI in children living in the Western Cape
province of South Africa.

Methods

A retrospective descriptive study was conducted at three public sector hospitals in Cape Town
from January 2015 to December 2019. Demographic, clinical, antifungal management and
patient outcome data were obtained by medical record review. Candida species and antifungal
susceptibility results were extracted from the National Health Laboratory Service microbiology
database

Results

Of the 97 Candida BSI episodes identified during the study period, 48/97 (49.5%) were C.
albicans, 49/97 (50.5%) non-C. albicans species. The overall incidence risk was 0.84 Candida
BSI episodes per 1000 admissions at Red Cross War Memorial Children’s Hospital. Of the 77
Candida BSI episodes with available clinical information, median age (interquartile range) at the
time of BSI was 6.8 (1.3-24.7) months, 46.8% were associated with moderate or severe
underweight-for-age and vasopressor therapy was administered to 22 (28.6%) participants.
Fluconazole resistance was documented among 25% and 0% of non-C. albicans and C. albicans
isolates respectively. All Candida isolates tested were susceptible to amphotericin B and the
echinocandins. The mortality rate within 30 days of BSI diagnosis was 17.3% (13/75). On
multivariable analysis, concomitant bacterial infection during Candida BSI was associated with
30-day mortality, adjusted OR 5.7, 95% confidence interval: 1.4-24.0.

Conclusion

The study adds to the limited number of studies describing paediatric Candida BSI in sub-
Saharan Africa. Concomitant bacterial infection was associated with 30-day mortality.
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Candida species (spp.) are a leading cause of fatal bloodstream infection (BSI) in paediatric and
neonatal patients globally.>? The reported candidaemia incidence in paediatric patients ranges
between 0.21 and 10.5 cases per 1000 admissions.># In multicentre, laboratory-based
surveillance among hospitalized children in South Africa from 2012 to 2017, the overall
incidence risk of paediatric candidemia at tertiary-level, public-sector hospitals was 5.3 cases per
1000 admissions and ranged from 0.39 to 119.1 per 1000 admissions.®> A retrospective study on
BSI at Red Cross War Memorial Children’s Hospital (RCWMCH), Cape Town, in 2011 and
2012, identified candidaemia in 6.1% of all BSIs.® An Egyptian study documented a higher
prevalence of 17.3% among all BSIs.” In another study from China, the incidence of neonatal
candidemia was 106.9 per 1000 very low birth weight (VLBW) infant admissions.®

Risk factors for candidaemia in paediatric patients include antibiotic exposure, corticosteroid
therapy, the presence of a central venous catheter (CVC), neutropaenia, prior fungal colonisation,
and prolonged stay in an intensive care unit (ICU).%° Additional risk factors are present during
the neonatal period including prematurity, low birth weight (LBW), and related co-morbidities,
including total parenteral nutrition (TPN) and underlying chronic lung disease.>!112

Globally the most prevalent cause of candidaemia has shifted from Candida albicans (C.
albicans) to non-C. albicans spp.. The frequency of non-C. albicans spp. infections varies
according to geographical location and age.'*141>16 Recent paediatric studies from Egypt and
China also demonstrated that non-C. albicans spp. collectively account for the greatest number
of cases, although C. albicans was the most common single species.”® A multicentre paediatric
Candida BSI study conducted in South Africa, showed that between 2016 and 2017 C.
parapsilosis was the most prevalent cause accounting for 46% of Candida BSI and C. albicans
was the next most frequent isolate occurring in 33% of cases.® Similarly, a study at the neonatal
unit of Charlotte Maxeke Johannesburg Academic Hospital, South Africa showed that C.
parapsilosis was the most common Candida sp. isolated followed by C. albicans.’

The shift to non-C. albicans candidaemia is associated with reduced susceptibility to
fluconazole, a first-line antifungal agent in many settings. In one study, fluconazole resistance
was lower among C. albicans isolates than non-C. albicans isolates, 4.3% versus 16.6%.'% An
Egyptian study found that while fluconazole resistance to C. albicans and non-C. albicans spp.
accounted for 38.9% and 44% of the total number of Candida spp. tested, respectively,
caspofungin, amphotericin B and itraconazole had activities of 99%, 97%, 73% respectively
against all Candida isolates tested.” A study from Johannesburg reported more fluconazole
resistance among C. parapsilosis isolates compared to C. albicans isolates.!’ Similarly, in a
South African multicentre study, 35% of all Candida isolates were resistant to fluconazole.
Fluconazole resistance was higher among C. parapsilosis isolates than other Candida spp. By
contrast, only three of 3061 isolates tested were resistant to echinocandins and all Candida
isolates were susceptible to amphotericin B.®
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High mortality has been associated with Candida BSI. A South African study of neonates with
fungal BSI recorded a mortality rate of 45.8%. In that study death was significantly associated
with LBW and necrotizing enterocolitis.t” An Egyptian study reported mortality of 64% among
children diagnosed with Candida BSI, most deaths were associated with non-C. albicans BSI.”
As with previous studies, a recent South African study showed that the overall crude 30-day
inpatient mortality for patients with Candida BSI is high (38%) and even higher among neonates
(43%) and adolescents (43%).° In another study, treatment in an ICU, the presence of an
indwelling CVC, failure to remove an indwelling CVC, and mechanical ventilation during
invasive Candida infection were associated with mortality.®

A limited number of studies have described the epidemiology of candidaemia in children in sub-
Saharan Africa. The results of a large multicentre laboratory-based surveillance of culture-
confirmed candidaemia in children in South Africa were recently published. Sixty-four percent
of the isolates included in that study were from Gauteng Province. Furthermore, risk factor
analysis for 30-day mortality among neonates with candidaemia, showed that C. parapsilosis
BSI was a significant risk factor.> The present study was undertaken to describe the recent
burden of Candida BSI, the clinical presentation, species distribution, antifungal susceptibility,
and outcome of Candida BSI among children less than 15 years of age admitted to three public
sector hospitals in Cape Town, providing contemporary information about this important
infection in the Western Cape including recommendations on empirical antifungal therapy for
Candida BSI and infection prevention practices.

Methods
Study design, setting and inclusion criteria

This retrospective descriptive study was conducted at RCWMCH, Groote Schuur Hospital
(GSH), and Mowbray Maternity Hospital (MMH). The RCWMCH serves as a tertiary referral
centre for children in the Western Cape Province and surrounding provinces. GSH is a major
tertiary referral centre for adult patients but also provides neonatal and paediatric inpatient
services, including a 75-bed neonatal ICU. MMH is a dedicated maternal and neonatal regional
hospital with a 73-bed nursery. The study was done among children less than 15 years of age,
including neonates, infants and older children with culture-confirmed Candida BSI, diagnosed
between 1 January 2015 and 31 December 2019. The study population at RCWMCH included
children less than 15 years of age from all service areas, including the general wards, paediatric
ICU, medical sub-specialty and surgical wards. The paediatric ICU manages a wide spectrum of
critically ill children including children with general surgical diseases, burns, cardiac, oncology,
pulmonology, neurological, neurosurgical and renal diseases, and children after surgery or solid
organ transplantation. Patients from GSH were mainly neonates and a few older children.

All Candida BSI episodes diagnosed at RCWMCH were used in the incidence risk calculations.
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We restricted our incidence risk calculation to RCWMCH as we did not have admission data for
GSH and MMH and most of the cases were from RCWMCH.

Patients with sufficient information and available clinical records were used to complete the
clinical and microbiology descriptions. Patients with incomplete or unavailable clinical records
were excluded from this component of the analysis.

Data collection

The academic and research unit managing the Central Data Warehouse (CDW) in the
information technology department of the National Health Laboratory Service (NHLS) in
Johannesburg, South Africa retrieved the list of children admitted to RCWMCH, GSH and
MMH with laboratory-confirmed Candida BSI for the period, January 2015 to December 2019.
This list was used to obtain the microbiology results of every Candida BSI during the study
period.

Paper-based medical records of patients with Candida BSI episodes were reviewed at
RCWMCH, GSH and MMH, and relevant data extracted and manually transferred to
standardised data collection forms. All the data are collected only by the study investigator,
MNG. The microbiological results obtained from the NHLS were added to the data collection
forms.

Microbiological procedures

Blood culture specimens from the three hospitals were sent to the GSH NHLS microbiology
laboratory where they were processed. The laboratory uses the BacT/ALERT automated blood
culture system (BioMérieux, Marcy-1’Etoile, France). Signal-positive blood culture broth was
Gram-stained. Broth with yeasts observed using light microscopy, was inoculated onto 2% horse
blood agar and Sabouraud Dextrose agar and incubated aerobically at 37°C. Yeasts cultured
between 24 and 48 hours were identified with susceptibility testing performed using the Vitek 2
automated system (BioMérieux, Marcy-1’Etoile, France) YST identification and AST-YS08
cards respectively. Susceptibility test results were interpreted according to annually published
Clinical and Laboratory Standards Institute guidelines.*®

Study definitions

Candida BSI was defined as isolation of any Candida spp. from blood culture either collected
peripherally or via a central venous catheter (CVC).

Candida BSI was classified as (1) infection present on admission (IPOA) if the Candida sp. was
cultured from a blood culture obtained on the day of admission to RCWMCH, GSH and MMH
(calendar day 1), 2 days before admission or the calendar day after admission (calendar day 2),
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or (2) healthcare-associated infection if the Candida sp. was isolated from a blood culture
obtained on or after the 3" calendar day of admission to RCWMCH, GSH and MMH.?°

Severe neutropaenia was defined as a polymorphonuclear neutrophil count <500 cells/mm?.
Pre-term birth: a gestational age (GA) <37 completed weeks at birth

Concomitant bacteraemia: Isolation of a bacterial isolate from the blood culture specimen in
which the Candida sp. was isolated

HIV status was defined as follows: (1) HIV-infected: a child < 18 months old with a positive
HIV DNA PCR result confirmed by either a quantitative HIV RNA PCR or repeat HIV DNA
PCR test, or a child > 18 months old with 2 positive serological test results (HIV ELISA or HIV
Rapid test) or a positive HIV DNA PCR result confirmed by either a quantitative HIV RNA PCR
or repeat HIV DNA PCR test, (2) HIV-uninfected: a child with a negative HIV serological or
HIV DNA PCR result and (3) unknown HIV status: a child with unknown maternal HIV status
and who was not tested for HIV infection.?

Moderate and severe underweight for age (UWFA) were defined as weight-for-age z score
(WAZ) between —2 and —3 standard deviations (SD) below the mean World Health Organisation
(WHO) growth reference standards, and a WAZ < —3 SD, respectively.?? In determining weight-
for-age z score, age correction was done for premature infants.

Disseminated intravascular Coagulopathy: A prothrombin time of >2 seconds, an activated
partial thromboplastin time of >60 seconds or a fibrinogen level of <2 umol/L.%

Renal dysfunction: a serum creatinine concentration above the normal age-related range.?*?

Liver dysfunction: a >2-fold increase of serum aspartate aminotransferase and/or serum alanine
aminotransferase concentration and/or a total bilirubin in a child more than 28 days old of >70
pmol/L.25%

Statistical analysis

The data were analysed with Statistical Package for the Social Sciences (SPSS; SPSS Inc.,
Chicago, IL, USA) version 27 for Microsoft Windows. The incidence risk of Candida BSI was
calculated per 1000 hospital admissions. Continuous variables were expressed as medians
(interquartile range, IQR) since the continuous data were skewed. Proportions and percentages
were used to describe categorical variables. The Wilcoxon rank-sum test for independent
variables was used to compare the continuous data stratified by type of Candida BSI.

The association between categorical variables was done using Pearson’s Chi-square test (x2) or
Fisher’s Exact test if one or more of the expected values is less than five or the large sample size

assumption is not met. P-values < 0.05 were considered statistically significant.
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Univariable and multivariable logistic regression were used to identify factors independently
associated with 30 days Candida BSl-associated mortality. The multivariable logistic regression
model was built by stepwise backward selection, incorporating variables which on univariable
analysis had a p value<0.2. The multivariable logistic regression model results were expressed as
adjusted odds ratios (aORs) and 95% confidence intervals (95% ClIs). The 30-day mortality

from Candida BSI versus non-C. albicans BSI was analysed using Kaplan Meir curve and
compared between the two using the log rank test.

Ethical considerations

The study was approved by the Human Research Ethics Committee (HREC), Faculty of Health
Sciences, University of Cape Town, reference number: HREC REF 159/2020 (Appendix 1) and
the RCWMCH research committee (Appendix 2). Furthermore, the study was completed in
accordance with the Declaration of Helsinki. Since the data was collected retrospectively, the
HREC waived the need for informed consent. Patient details were anonymised before data
analysis.
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Results

Study participants

During the study period, there were 97 Candida BSI episodes, 85 at RCWMCH, 11 at GSH and
one at MMH. The 85 Candida BSI episodes at RCWMCH were used to estimate the risk of
Candida BSI at that hospital. There was insufficient clinical information on twenty episodes of
Candida BSI thus 77 (79.4%) Candida BSI episodes were used in the subsequent analyses

(Figure 1).

178 positive blood culture results for
Candida were identified by the CDW
among children hospitalized at
RCWMCH, GSH & MMH from 1
January 2015 to 31 December 2019

A total of 97 Candida BSI

Exclusions: 81 (45.5%) repeat blood
culture results

episodes identified at the three

hospitals: RCWMCH (85), GSH
(11), MMH (1)

85 episodes were used to estimate the
risk of Candida BSI at RCWMCH

77 (79.4%) Candida BSI
episodes used in the remaining
analyses: RCWMCH (67), GSH
(9), MMH (1)

e
>
=

Exclusion of 20 (20.6 %) Candida BSI
episodes because of incomplete or
unavailable clinical records

Figure 1: Selection of Candida bloodstream infection episodes for data analysis. CDW, Central
Data Warehouse; Candida BSI, Candida bloodstream infection; RCWMCH, Red Cross War
Memorial Children’s Hospital, GSH, Groote Schuur Hospital; MMH, Mowbray Maternity

Hospital
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Risk of Candida bloodstream infection at RCWMCH

The overall incidence risk throughout the study period was 0.84 episodes / 1000 hospital
admissions for all Candida BSI episodes, 0.47 episodes / 1000 hospital admissions for all non-C.
albicans BSI episodes and 0.38 episodes / 1000 hospital admissions for all C. albicans BSI
episodes. With the exception of 2018, the overall annual incidence risk increased progressively
throughout the study period (Figure 2). This increase as well as the decline in 2018 were mainly
attributed to changes in the incidence risk of non-C. albicans over time (Figure 2).

1,2
1
0,8
0,6
0,4
0,
0,2 072
0,15
0
2015 2016 2017 2018 2019
e Total incidence per 1000 C. albicans incidence per 1000

non-C. albicans incidence per 1000

Figure 2: Annual change in incidence risk per 1000 admissions of Candida BSI episodes at Red
Cross War Memorial Children’s Hospital, 2015-2019

Baseline characteristics

Table 1 describes demographic and clinical characteristics of 77 Candida BSI episodes in 77
study participants. The median age at the time of Candida BSI was 6.8 months, IQR 1.3-24.7.
Close to 50% of the episodes occurred in participants who were moderately or severely
underweight for age. Of the 52 participants (67.5%) whose HIV status was known at the time of
their Candida BSI events, only two were HIV-infected. The proportion of participants who were
in ICU during the Candida BSI was higher among those with C. albicans BSI episodes
compared to those with non-C. albicans BSI episodes, 78.9% (30/38) vs. 48.7% (19/39), p=0.01.
Furthermore, a higher proportion of non-C. albicans than C. albicans BSI episodes occurred in
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participants with haematological conditions or cancer on immunosuppressive treatment 28.2%
(12/39) vs. 5.3% (2/38), p=0.01.

Table 1: Characteristics of study participants at the time of Candida bloodstream infection

Total C. albicans BSI  Non-C. albicans BSI P value**
N=77* N=38* N=39*

Median age (IQR) in months 6.8 (1.3-24.4) 5.0(1.2-18.7) 9.2 (1.5-57.5) 0.2
Age category

<1 month 14 (18.2) 8 (21) 6 (15.4) 0.5

1 - 12 months 29 (37.7) 15 (39.5) 14 (35.9)

1-5years 21(27.3) 11 (29) 10 (25.6)

> 5 years 13 (16.9) 4 (10.5) 9(23.1)
Gender

Male 38 (49.5) 21 (55.3) 17 (43.6) 0.3

Female 39 (50.6) 17 (44.7) 22 (56.4)
HIV status

HIV-infected 2(2.6) 2(5.3) 0(0) 0.2

HIV-uninfected 50 (64.9) 22 (57.9) 28 (71.8)

Unknown 25 (32.5) 14 (36.8) 11 (28.2)
Weight-for-age, Z score category

Normal weight 41 (53.3) 19 (50.0) 22 (56.4) 0.5

Moderate underweight 6 (7.8) 2(5.3) 4(10.3)

Severe underweight 30 (39) 17 (44.7) 13 (33.3)
Gestational age of infants (<12 months of age) at birth

Term 13/43 (30.2) 4/23 (17.4) 9/20 (45) 0.08

Preterm 24/43 (55.8) 14/23 (60.9) 10/20 (50)

Unknown 6/43 (14) 5/23 (21.7) 1/20 (5)
Recorded temperature (°C)

<355 1/66 (1.5) 0/31 (0) 1/35 (2.8) 0.1

35.5-37.9 29/66 (43.9) 17/31(54.8) 12/35 (34.3)

>38.0 36/66 (54.5) 14/31 (45.2) 22/35 (62.9)
Exposure to selected IV antibiotics in the preceding 12 months *** 63 (81.8) 33 (86.8) 30 (76.9) 0.3
Corticosteroid therapy for more than a month 9 (11.7) 2(5.3) 7(17.9) 0.2
Presence of central venous or arterial catheter 57 (74) 30 (78.9) 27 (69.2) 0.3
Total parental nutrition 25 (32.5) 13 (34.2) 12 (30.7) 0.7
Necrotizing enterocolitis 11/43 (25.6) 8/23 (34.8) 3/20 (15)
Haematological/cancer patients on immunosuppressive treatment 13 (16.9) 2(5.3) 11 (28.2) 0.01
Haemodialysis 2 (2.6) 2(5.3) 0 (0) 0.2
Present in ICU at the time of Candida BSI 49 (63.6) 30(78.9) 19 (48.7) 0.01
Abdominal surgery during the previous 3 months 21 (27.3) 11 (29.0) 10 (25.6) 0.7
Cardiac surgery during the previous 3 months 7(9.1) 1(2.6) 6 (15.4) 0.1

*N denominator used unless otherwise stated
**Comparison of C. albicans and non-C. albicans BSI
Proportions reported as n/N (%)

p-values for categorical variables calculated using Pearson’s Chi-square test or Fishers exact test and those for
continuous variables calculated using Wilcoxon rank-sum test for independent variables

C. albicans, Candida albicans; non-C. albicans, non-Candida albicans; BSI - blood stream infection; °C - degrees
Celsius; ICU - intensive care unit, IV - intravenous

***Carbapenems, vancomycin, aminoglycosides, penicillin, cephalosporins, piperacillin tazobactam,
fluoroquinolones & clindamycin
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Classification and clinical manifestations

Of the 77 Candida BSI episodes, 63 (81.8%) episodes were HAIs and 14 (18.2%) were IPOA.
The median time between admission and the development of Candida BSI in study participants
who experienced HAI was 12 days, IQR 7.0-21.0. A clinical site of infection was identified in
44.2% of the Candida BSI episodes. Urinary tract as a focus of infection (36.8% vs. 2.5%) and
acute renal failure (36.8% vs. 2.5%) as a complication were more common in C. albicans BSI
than non-C. albicans BSI, p < 0.001. VVasopressor therapy was administered in 22 (28.6%)
episodes and concomitant bacterial BSI was documented in 29.9% of episodes (Table 2).

Pathogens causing concomitant bacterial BSI during C. albicans BSI episodes included
Staphylococcus aureus (2 episodes), Enterococcus faecium (1 episode) Pseudomonas aeruginosa
(2 episodes), Acinetobacter baumannii (2 episodes), Klebsiella pneumoniae (4 episodes) and
Escherichia coli (1 episode). A similar spectrum of pathogens was isolated in non-Candida
albicans BSI episodes with concomitant bacterial BSI, namely Staphylococcus aureus (3
episodes), Enterococcus faecium (3 episodes) Pseudomonas aeruginosa (1 episode),
Acinetobacter baumannii (1 episode), Klebsiella pneumoniae (2 episodes) and Enterobacter
cloacae (1 episode).

Table 2: Classification, site of infection and complications of Candida bloodstream infection

Total C. albicans BSI | Non-C. albicans BSI

N=77 N=38 N=39 P value®
Classification of Candida bloodstream infection
Infection present on admission 14 (18.2) 6 (15.8) 8 (20.5) 0.8
Healthcare-associated infection 63 (81.8) 32 (84.2) 31 (79.5) 0.8
Site of infection
No definable focus of infection 43 (55.8) 17 (44.7) 26 (66.4) 0.07
Urinary tract 15 (19.5) 14 (36.8) 1(2.5) <0.001
Intravenous/arterial catheter 17 (22.1) 5(13.2) 12 (30.7) 0.1
Abdomen 2(2.6) 2(5.2) 0(0) 0.2
Complications
Disseminated intravascular coagulopathy 9(11.7) 3(7.9) 6 (15.4) 0.5
Vasopressor therapy requirement 22 (28.6) 15 (39.5) 7(17.9) 0.05
Acute renal failure 15 (19.5) 14 (36.8) 1(2.5) <0.001
Confusion 35 (45.5) 20 (52.6) 15 (38.5) 0.3
Liver dysfunction 15 (19.5) 7 (18.4) 8 (20.5) 1.0
Abdominal sepsis 14 (18.2) 8(21.1) 6 (15.4) 0.6
Concomitant bacterial BSI 23(29.9) 12 (31.5) 11 (28.2) 0.8

C. albicans, Candida albicans; non-C. albicans, non-Candida albicans; BSI, bloodstream
infection

* Comparison of C. albicans and non-C. albicans BSI
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Species distribution and antifungal susceptibility of the Candida isolates

During the study period, a total of 77 Candida species were isolated from the 77 children with
complete and available clinical information. Of these, 38 (49.4%) were C. albicans isolates.
Among the non-C. albicans isolates, the most frequent species isolated were C. parapsilosis
(31.2%), C. tropicalis (7.8%), and C. glabrata (5.2%) (Table 3).

All C. albicans isolates and 75% (27/36) of non-C. albicans isolates were susceptible to
fluconazole. All Candida isolates tested were susceptible to amphotericin B and echinocandins
(Table 3).

Table 3: Distribution of Candida species and results of antifungal susceptibility testing among
Candida bloodstream infection isolates

Candida species Antifungal susceptibility results
Fluconazole Amphotericin B Echinocandins Voriconazole
C. albicans (n=38) No. isolates tested 38 38 35 38
No. (%) Susceptible 38(100) 38 (100) 35 (100) 38 (100)

non-C. Total No. isolates tested 36 38 35 33
albicans No. (%) Susceptible 27(75) 38 (100) 35 (100) 31 (94)
(n=39) C. parapsilosis | No. isolates tested 24 24 23 24

(24) No. (%) Susceptible 20 (83.3) 24 (100) 23 (100) 22 (91.7)

C. glabrata No. isolates tested 2 4 3 0

) No. (%) Susceptible 0(0) 4 (100) 3 (100) 0(0)

C. tropicalis No. isolates tested 6 6 6 6

(6) No. (%) Susceptible 6 (100) 6 (100) 6 (100) 6 (100)

C. krusei No. isolates tested 3 3 2 3

(3) No. (%) Susceptible 0(0) 3 (100) 2 (100) 3 (100)

C. lusitaniae No. isolates tested 1 1 1 0

(1) No. (%) Susceptible 1 (100) 1 (100) 1 (100) 0(0)

C. magnolae No. isolates tested 0(0) 0(0) 0(0) 0(0)

1) No. (%) Susceptible 0(0) 0(0) 0(0) 0(0)

No., number

Antifungal therapy

Of the 77 BSI episodes, 69 (89.6%) were treated with an antifungal agent. Of the eight episodes
(10.4%) that were not treated at RCWMCH, MMH or GSH, two patients died and two were
transferred to another hospital before the diagnosis of Candida BSI was established. Antifungal
therapy was initiated a median of 1 day (IQR, 1-2) after the first diagnostic blood culture was
performed. The median duration of all antifungal therapy per episode was 14 days (IQR, 13-20).
In 58 of the 69 treated episodes (84.1%), at least one repeat blood culture was performed during
the BSI episode. The median time (IQR) between initial blood culture and repeat blood culture
was 2 (2-4) days. The repeat cultures were negative in 56 of these 58 episodes (96.6%). Thus,
clearance of the identified Candida isolate was documented during antifungal therapy in 56/69
(81.2%) of the treated BSI episodes. Clearance was not documented in the two episodes in which
repeat cultures were still positive as no further blood cultures were performed. The median time
(IQR) until documentation of clearance from initiation of treatment was 4 (2-6.75) days. The
median duration (IQR) of antifungal therapy from negative repeat culture was 13 (9.5-14.5) days.
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After the antifungal susceptibility results became available, the initial antifungal agent was
continued in 49 (71%) episodes and changed in 20 (29%) episodes due to resistance or de-
escalation to agents with narrower spectrum of antifungal activity. In 5 of the 49 episodes
(10.2%) in which initial antifungal therapy was continued, the susceptibility results indicated that
de-escalation was possible but not implemented. Fluconazole was the most frequently used

initial antifungal agent, 43/69 (62.3%), followed by amphotericin B, 21/69 (30.4%), and
caspofungin, 5/69 (7.2%). After adjustments were made in response to the antifungal
susceptibility results, the final treatment regimens were fluconazole, 51/69 (73.9%),
amphotericin B 13/69 (18.8%) and caspofungin, 5/69 (7.2%).

Outcome

74.0 % (57/77) of Candida BSI episodes were successfully treated and the children were
discharged from hospital after these episodes. During the study period, 14 (18.2%) children died
during or after the Candida BSI episode but prior to hospital discharge (Supplementary Table 1).
Thirteen of these deaths occurred within 30 days of Candida BSI diagnosis and were included in
the survival analysis. The median time (IQR) to death of these 13 children was 9 (3-16) days.
Table 4 describes risk factors associated with 30-day inpatient mortality in children with
Candida BSI. On multivariable analysis, the presence of concomitant bacterial BSI during
Candida BSI was significantly associated with 30-day inpatient mortality. Furthermore, Kaplan-
Meier survival analysis showed that there was no difference in the time to death of patients with
C. albicans compared to non-C. albicans BSI episodes, p=0.7 even though the later showed
better survival times (Figure 3).

Supplementary Table 1: Outcome associated with Candida bloodstream infection

Total C. albicans BSI | Non-C. albicans BSI | P value*
N=77 N=38 N=39
Recovered after antifungal therapy 57 (74.0) | 31 (81.6) 26 (66.7) 0.1
Death within 30 days of Candida BSI 13(16.9) | 5(13.2) 8(20.5) 0.6
Death after 30 days of Candida BSI 1(1.3) 1(2.6) 0(0) 1.0
Unknown, transferred to another hospital before antifungal therapy initiated | 2 (2.6) 1(2.6) 1(2.5) 1.0
Not treated with antifungal therapy, remained well 4(5.2) 0(0) 4(10.3) 0.1

C. albicans, Candida albicans; non-C. albicans, non-Candida albicans, BSI bloodstream
infection

* Comparison of C. albicans and non-C. albicans BSI
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Table 4: Risk factors associated with 30-day inpatient mortality in children with Candida

bloodstream infection

Risk factors for mortality

Patients who

Patients who

Univariable analysis

Multivariable analysis

died with 30 days | survived
N=13 N= 62 OR (95% CI) p-value| aOR (95% CI) | p-value
Age less than 12 months 8/13 (61.5) 33/62 (53.2) 1.4 (0.4-4.8) 0.6
Severe underweight (weight for 6/13 (46.2) 22/62 (35.5) 2.0(0.5-7.2) 0.3
age <-3 z score)
Disseminated intravascular 5/13 (38.5) 4/62 (6.5) 9.1 (2.0-41.0) <0.001 | 5.2 (0.9-30.7) 0.07
coagulopathy
Required vasopressor therapy 8/13 (61.5) 14/62 (22.6) 5.5 (1.5-19.5) 0.01 2.8 (0.6-13.3) 0.2
Acute renal failure 3/13 (23.1) 12/62 (19.4) 1.3(0.3-5.3) 0.8
Hepatic dysfunction 5/13 (38.5) 9/62 (14.5) 3.7 (1.0-13.8) 0.05 2.5(0.5-12.4) 0.3
White cell count <4000 cells/uL | 3/13 (23.1) 12/62 (19.4) 1.4 (0.3-5.9) 0.7
Presence of an 2/13 (15.4) 12/62 (19.4) 0.8 (0.1-3.9) 0.7
immunosuppressive condition*
Present in ICU during Candida 9/13 (69.2) 38/62 (61.3) 1.4 (0.4-5.1) 0.6
BSI
Presence of definable focus of 5/13 (38.5) 28/62 (45.2) 0.8 (0.2-2.6) 0.7
infection
Presence of concomitant bacterial | 8/13 (61.5) 14/62 (22.6) 5.5(1.5-19.5) 0.01 5.7 (1.4-24.0) 0.02
BSI during Candida BSI
Non-Candida albicans BSI 8/13 (61.5) 30/62 (49.2) 1.7 (0.5-5.8) 0.4

*Presence of immunosuppressive condition: study participants with haematological conditions or
cancer patients on immunosuppressive treatment, HIV infection, corticosteroid therapy for more

than a month

BSI, blood stream infection; ICU, intensive care unit; OR - Odds ratio; 95% CI, 95% confidence
interval; aOR, adjusted Odds ratio
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Kaplan-Meier survival estimates for 30-day BSI related mortality
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Figure 3: Survival estimates for the outcome of 30-day mortality stratified by the type of
Candida bloodstream infection

Discussion

The exact incidence of Candida BSI in children in sub-Saharan Africa is not known due to a lack
of systematic epidemiological data. In multicentre laboratory-based surveillance among
hospitalized children at public-sector hospitals in South Africa, the overall incidence was 5.3
Candida BSI episodes per 1000 admissions and ranged from 0.39 to 119.1 per 1000 admissions.®
The incidence risk in our study of 0.84 per 1000 hospital admissions is consistent with this
report, although at the lower end of the range. It is also at the lower end of the range of incidence
estimates reported by non-South African studies of 0.21-10.5 Candida BSI episodes per 1000
admissions.®* Good infection prevention practice, less crowded wards, better infrastructure and
staffing resources, and presence of antifungal stewardship programmes are possible factors that
contribute to lower incidence.?”?® Though our study's overall incidence risk is low, the annual
incidence risk increased progressively throughout the study period. This might be because of
increased use of central lines in children requiring intensive care, an increase in the number of
children with other risk factors for invasive fungal infection and more frequent blood culture
investigation over time.

Many of the children in our study had interventions and underlying medical conditions that most
likely predisposed them to Candida BSI. These included prior antibiotics exposure, the presence
of CVCs, parenteral nutrition, treatment in the ICU, and malignancy, and in neonates and infants,
preterm birth and necrotising enterocolitis. Similar risk factors have been reported in other
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studies, including the recent South African multicentre laboratory-based surveillance
repor4[_5,9,10,11,12

In our study, non-C. albicans spp. collectively accounted for the greater number of cases,
although C. albicans was the most common single species accounting for nearly half of all
Candida BSI episodes. Similarly, recent paediatric studies from Egypt and China showing a shift
to non-C. albicans, reported that C. albicans was the predominant species.”® A multicentre
paediatric Candida BSI study showed that between 2016 and 2017, C. parapsilosis was the most
prevalent species in South Africa although C. albicans remained predominated in less populous
provinces.® In our study, C. parapsilosis was the most common non-albicans Candida species
accounting for 31.2% of all Candida isolates.

Unlike previous studies, we found that all C. albicans isolates and 75% of non-C.

albicans isolates were susceptible to fluconazole.>’” All ten Candida isolates from GSH and
MMH were susceptible to fluconazole. In a South African multicentre study, over half of the
C. parapsilosis isolates were resistant to fluconazole.® The contrasts with our findings, showing
that only 16.7% of C. parapsilosis isolates were resistant to fluconazole. The lower fluconazole
resistance rate might be due to reasonable infection control practice and hospital antifungal
stewardship. All Candida isolates tested were susceptible to amphotericin B and echinocandin in
our study. This is consistent with a large South Africa study, in which only three of 3061
Candida isolates tested were resistant to echinocandins and all isolates were susceptible to
amphotericin B.> A study from Egypt also reported very high caspofungin and amphotericin B
susceptibilities among all Candida isolates tested.’

In our study, mortality within 30 days of Candida BSI diagnosis was 17.3% of 75 patients with
known outcomes. This is lower than that reported in an Egyptian study of children

with Candida BSI (64%), a South African study of neonates with fungal BSI (45.8%) and a large
multicentre study of hospitalized children with Candida BSI (38%).”1"® The lower mortality
documented in our study may be related to low fluconazole resistance, early initiation of
antifungal therapy and the duration of antifungal therapy administered to our patients. In the
Egyptian study, most deaths were associated with non-C. albicans BSI.” Although more children
who died in our study had non-C. albicans BSI compared to those who survived, this difference
was not statistically significant.

On multivariable analysis the presence of concomitant bacterial BSI during Candida BSI was the
only significant risk factor associated with 30-day inpatient mortality. To our knowledge,
previous paediatric studies have not identified this risk factor. However, given that bacterial BSI
per se is associated with appreciable mortality, concomitant bacterial BSI is likely to
significantly increase the mortality risk during Candida BSI as suggested by our findings.
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Study strengths and limitations

The results underline an important antimicrobial stewardship principle, namely that low
fluconazole resistance in Candida BSI at our institutions implies that fluconazole should still be
used for the empiric treatment of Candida BSI, thus preserving the echinocandins for the
treatment of fluconazole resistant isolates.

Due to the retrospective study design, bias was unavoidable due to limitations in the
completeness and availability of laboratory and clinical data. Additionally, we did not have
admissions data for GSH & MMH and thus restricted our incidence calculations to RCWMCH.
Furthermore, the sample size was small and underpowered to fully explore 30-day mortality risk
factors. Differences between our 30-day mortality rate and higher rates documented in other sub-
Saharan African studies suggest that our results may not be generalizable to other hospitals.
Despite these limitations, our findings provide valuable insights into the epidemiology and
clinical manifestations of paediatric Candida BSI at our institutions.

Conclusion

Our study provides a description of Candida BSI in children in the Western Cape province of
South Africa, indicating low incidence, low fluconazole resistance and relatively low mortality.
The increasing annual incidence risk of Candida BSI documented in our study suggests that
attention should be given to improving infection control practices, particularly in those children
at risk of Candida BSI. Furthermore, children with risk factors for Candida BSI including the
presence of a CVC, haematological malignancy, receipt of immunosuppressive therapy,
management in the ICU and preterm delivery, and who develop suggestive clinical features
should be investigated promptly and considered for empiric antifungal therapy. Concomitant
bacterial infection during Candida BSI was the only independent risk factor associated with 30-
day mortality in our study. Further research, particularly prospective studies, is required to
provide a complete understanding of the impact of Candida BSI on the childhood population in
sub-Saharan Africa.
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HREC notice attached).

Yours sincerely,

PO

DR AN PARBHOO
MANAGER: MEDICAL SERVICES

www.westerncape.gov.za

38



3. DATA COLLECTION SHEET

Biographical Information

1. Study No---- R

2. Folder No

3. Date of Birth -----

4. Age at admission (in months)

5. Gestational age (for neonates) Term [_] Pre-term [—] Post-term []
6. Birth Weight (for neonates) NBW [ ]LBW ] VLBW
ELBW [1 NA []

7. Gender Male [ Female [—

8. Admission mass (kg)
9. Admission height/length (cm)-----------------
10. Nutritional status (Z score)

A. WAZ score ---

B. WHZ score ---

C. HAZ score---------=======mmmmmmmeee -

D. Presence of oedemaYes [ ] No []
Admission status at the hospital of current admission
11. Hospital of current admission

RCWMCH [] MMH [ GSH [

NA []
L]

12. Date of current admission to the hospital

13. Ward in which culture grown Candida spp. in the current admission

14. Duration of stay in the current admission (in days)
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15.

16.

History of Previous hospitalization in the hospital of current admission

Admission to current hospital in
the past 28 days

Yes/No

Duration

No of admissions to the current
hospital in the past 1 year

Date of admission

Duration of admission

1.

2.

Admission to ICU to the current
hospital in the past 28 days

Yes/No

Duration

No of admission to ICU to the
current hospital in the last 1 year

Date of admission

Duration of admission

Admission to other health care facilities (other than hospital of current admission)

Yes No

Date of admission

Duration of
admission

Admission during preceding 28 days

Admission during preceding 1 year
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Clinical Characteristics

17. HIV infection

Patient tested for Yes No Unknown
HIV
HIV test Rapid PCR Elisa

Date test done

HIV exposed Yes No Unknown

HIV infected Yes No Unknown

Date Values

CD4%/Abs
(baseline)/(jl)

CD4%/Abs (most
recent)/(ul)

Viral load
(baseline)/(copies/ml)

Viral load (most
recent)/(copies/ml)

Treatment with ART Yes No Unknown
at the time of culture

Date of ART Duration of
initiation ART

Clinical features at time of Candida BSI diagnosis

18. Fever Yes [] No [
19. Severe sepsis and/or septic shock Yes [] No [
20. Disseminated intravascular coagulopathy Yes [ No []
21. Vasopressor therapy requirement Yes [] No []
22. Acute renal failure Yes ] No []
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23. Confusion

24. Respiratory distress
25. Liver dysfunction
26. Abdominal sepsis

27. Other

Yes []

Yes []
Yes [

Yes []

No []
No []
No []
No []

Evidence supporting an invasive infection at time of candida BSI

(Specify)

Clinical diagnosis of infection

Recorded (Yes or No)

If yes- actual value

Fever

White cell count

C reactive protein

Procalcitonin

Platelet

Underlying medical illness & risk factors

28. Corticosteroid therapy (>1 month)
29. Presence of a central line

30. Granulocytopenia

31. Prior fungal colonization

32. Low birth weight

33. Prematurity

Unknown
34. Necrotizing enterocolitis
35. Total parenteral nutrition
36. Chronic lung disease

37. Severe acute malnutrition

Yes []
Yes [

Yes [
Yes [
Yes []

Yes [

Yes 1]
Yes [ ]

Yes []
Yes []
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No

No

No

No

JoOo0ou

No Unknow

No

[

No

No

No

000U

No




38.

39.

40.

41.

42.

43.

44,

45.

46.

Neurological sequelae Yes [
Hemodialysis Yes []
Hematological/cancer patients

on immunosuppressive treatment Yes []
Stay in the ICU during invasive

Candida spp. Infection Yes []
History of abdominal surgery

during the previous 3 months Yes []
Maternal history of perinatal invasive

candida infection (for infants <7days of age) Yes [

If the answer is Yes to Q 44, describe site of infection, species of Candida& resistance profile of

isolate:---------------

Others

No []
No [ ]

No []

No [

No [

No [

NA

Diagnosis

Diagnosis during the current admission

Initial diagnosis

Additional diagnosis

Additional diagnosis

Final diagnosis

Focus of infection
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47. Screening or investigation

Type of Date Finding Done
screening

Echo

KUB

Eye exam

48. Other positive culture specimen

Site / specimen Date Organism(s) Sensitivity Resistance

49. History of antibiotic exposure before Candida BSI diagnosis in the last 1 year

No of episodes of | Date of start Type of antibiotic | Name of specific Duration of
antibiotic exposure drug exposure
in the last 1 year

1. 1.Carbapenems
2.Cephalosporin
3.Fluoroquinolones
4.Aminoglycosides

5. Piperacillin-
tazobactam

6. Other
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50. History of antifungal exposure before Candida BSI diagnosis in the last 1 year

No of episodes of | Date of start Type of antifungal Name of Duration of
antifungal specific drug exposure
exposure in the
last 1 year

1. 1.Azole group

2.Amphotericin B

3. Echinocandin

51. Probiotics exposure at the time of candida BSI  Yes [ ] [ INo

Culture results in the current admission

52. Date blood culture was taken for Candida BSI--------

53. Time was taken from incubation to growth for Candida BSI

54. Organism isolated
55. History of recurrent Candida BSI Yes [ No ]
56. If the answer is yes to Q 56 what was the time interval between episodes?

57. Presence ofconcomitant bacteraemia  Yes 1 No [
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Number of Repeat Culture

Number of repeat Growth Date
cultures
1. Yes No
2. Yes No
3. Yes No
4. Yes No

5

oo

59

60

61

62

63

Empirical antifungal prophylaxis/treatment in the current admission

. Empirical antifungal prophylaxis/treatment Yes [ No [

. Name of antifungal-----

. Date of start
. Duration

. Route of administration

Antifungal sensitivity profile to Candida Spp

. C.albicans
A. Fluconazole Sensitive L]
B. Voriconazole Sensitive L]
C. Amphotericin B Sensitive [
D. Echinocandins Sensitive L]
E. 5-flourocytosine  Sensitive [ ]

Resistant [
Resistant [
Resistant [
Resistant [

Resistant [
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64. C. parapsilosis

A

B.

C.

D.

E.

Fluconazole
Voriconazole

Amphotericin B

Echinocandins

5-flourocytosine

65. C. glabrata

A

B.

C.

D.

Fluconazole
Amphotericin B

Echinocandins

5-flourocytosine

66. C. tropicalis

A

B.

Fluconazole

\Voriconazole

Amphotericin B

Echinocandins

5-flourocytosine

67. C. auris

A.

B.

Fluconazole

\Voriconazole

Sensitive (]
Sensitive [
Sensitive [
Sensitive [_1

Sensitive [

Sensitive [
Sensitive [
Sensitive [

Sensitive [

Sensitive L]
Sensitive L]
Sensitive L]
Sensitive ]

Sensitive [

Sensitive [

Sensitive (]

Amphotericin B Sensitive [

Echinocandins Sensitive (]

5-flourocytosine Sensitive L]
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Resistant [
Resistant [
Resistant [
Resistant [

Resistant [

Resistant [
Resistant [
Resistant [

Resistant [

Resistant [
Resistant (]
Resistant [
Resistant [

Resistant [

Resistant ]
Resistant ]
Resistant ]
Resistant [

Resistant ]



68. Others (specify)

69

70

71

72

73

74

75

76

77

78

79

A. Fluconazole  Sensitive [ Resistant L]
B. Voriconazole  Sensitive ] Resistant ]
C. Amphotericin B Sensitive [ ] Resistant ]
D. Echinocandins Sensitive L] Resistant ]
E. 5-flourocytosine Sensitive [_] Resistant ]

Antifungal treatment in response to Candida BSI

. Name of anti-fungal R —
. Date of start
. Duration(days)----
. Route of administration---------
Outcome
. Discharge Yes[] No ]
. If the answer is Yes to Q 74, Date of discharge--------- —
. Transferred Yes [] No [
. If the answer is Yes to Q 76, Date of transferred
. Death Yes [ No [
. If the answer is Yesto Q 78
A. Date of death
B. Cause of death--------
. Unknown Yes[] No [
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4. AUTHORS INSTRUCTIONS: Southern African Journal of Infectious
Diseases
SUBMISSION GUIDELINES
1. Types of articles published
Overview

The author guidelines include information about the types of articles received for publication and
preparing a manuscript for submission. Other relevant information about the journal's policies and the
reviewing process can be found under the about section. The compulsory cover letter forms part of a
submission and must be submitted together with all the required forms. All forms need to be completed
in English.

Original Research Article

An original article provides an overview of innovative research in a particular field within or related to
the focus and scope of the journal, presented according to a clear and well-structured format.

Word limit 3500 words (excluding the structured abstract and references)
Structured abstract 250 words to include a Background, Methods, Results and Conclusion
References 50 or less

Tables/Figures no more than 7 Tables/Figure

Ethical statement should be included in the manuscript

Compulsory supplementary file  ethical clearance letter/certificate

Original Research Article full structure
Title: The article’s full title should contain a maximum of 95 characters (including spaces).

Abstract: The abstract, written in English, should be no longer than 250 words and must be written in the
past tense. The abstract should give a succinct account of the objectives, methods, results and significance
of the matter. The structured abstract for an Original Research article should consist of four paragraphs
labelled Background, Methods, Results and Conclusion.

e Background: Summarise the social value (importance, relevance) and scientific value (knowledge
gap) that your study addresses.
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Methods: Clearly express the basic design of the study, and name or briefly describe the methods
used without going into excessive detail.

Results: State the main findings.

Conclusion: State your conclusion and any key implications or recommendations. Do not cite
references and do not use abbreviations excessively in the abstract.

Introduction: The introduction must contain your argument for the social and scientific value of the
study, as well as the aim and objectives:

Social value: The first part of the introduction should make a clear and logical argument for the
importance or relevance of the study. Your argument should be supported by use of evidence
from the literature.

Scientific value: The second part of the introduction should make a clear and logical argument for
the originality of the study. This should include a summary of what is already known about the
research guestion or specific topic, and should clarify the knowledge gap that this study will
address. Your argument should be supported by use of evidence from the literature.

Conceptual framework: In some research articles it will also be important to describe the
underlying theoretical basis for the research and how these theories are linked together in a
conceptual framework. The theoretical evidence used to construct the conceptual framework
should be referenced from the literature.

Aim and objectives: The introduction should conclude with a clear summary of the aim and
objectives of this study.

Research methods and design: This must address the following:

Study design: An outline of the type of study design.

Setting: A description of the setting for the study; for example, the type of community from
which the participants came or the nature of the health system and services in which the study is
conducted.

Study population and sampling strategy: Describe the study population and any inclusion or
exclusion criteria. Describe the intended sample size and your sample size calculation or
justification. Describe the sampling strategy used. Describe in practical terms how this was
implemented.

Intervention (if appropriate): If there were intervention and comparison groups, describe the
intervention in detail and what happened to the comparison groups.

Data collection: Define the data collection tools that were used and their validity. Describe in
practical terms how data were collected and any key issues involved, e.g. language barriers.
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o Data analysis: Describe how data were captured, checked and cleaned. Describe the analysis
process, for example, the statistical tests used orsteps followed in qualitative data analysis.

o Ethical considerations: Approval must have been obtained for all studies from the author's
institution or other relevant ethics committee and the institution’s name and permit numbers
should be stated here.

Results: Present the results of your study in a logical sequence that addresses the aim and objectives of
your study. Use tables and figures as required to present your findings. Use quotations as required to
establish your interpretation of qualitative data. All units should conform to the SI convention and be
abbreviated accordingly. Metric units and their international symbols are used throughout, as is the
decimal point (not the decimal comma).

Discussion: The discussion section should address the following four elements:
o Key findings: Summarise the key findings without reiterating details of the results.

o Discussion of key findings: Explain how the key findings relate to previous research or to
existing knowledge, practice or policy.

o Strengths and limitations: Describe the strengths and limitations of your methods and what the
reader should take into account when interpreting your results.

o Implications or recommendations: State the implications of your study or recommendations for
future research (questions that remain unanswered), policy or practice. Make sure that the
recommendations flow directly from your findings.

Conclusion: Provide a brief conclusion that summarises the results and their meaning or significance in
relation to each objective of the study.

Acknowledgements: Those who contributed to the work but do not meet our authorship criteria should
be listed in the Acknowledgments with a description of the contribution. Authors are responsible for
ensuring that anyone named in the Acknowledgments agrees to be named. Refer to the acknowledgement
structure guide on our Formatting Requirements page.

Also provide the following, each under their own heading:

e Competing interests: This section should list specific competing interests associated with any of
the authors. If authors declare that no competing interests exist, the article will include a
statement to this effect: The authors declare that they have no financial or personal
relationship(s) that may have inappropriately influenced them in writing this article. Read
our policy on competing interests.

e Author contributions: All authors must meet the criteria for authorship as outlined in
the authorship policy and author contribution statement policies.

e Funding: Provide information on funding if relevant
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o Data availability: All research articles are encouraged to have a data availability statement.

o Disclaimer: A statement that the views expressed in the submitted article are his or her own and
not an official position of the institution or funder.

References: Authors should provide direct references to original research sources whenever possible.
References should not be used by authors, editors, or peer reviewers to promote self-interests. Refer to the
journal referencing style downloadable on our Formatting Requirements page.

2. Formatting requirements
Style and format
File format

e Manuscript files can be in the following formats: DOC, DOCX, or RTF. Microsoft Word
documents should not be locked or protected.

o LaTeX documents (.tex) should be converted into Microsoft Word (.doc) before submission
online.

e Rich Text Format (RTF): Users of other word processing packages should save or convert their
files to RTF before uploading. Many free tools are available that will make this process easier.

Length

Manuscripts should adhere to the author guidelines of the journal. There are restrictions on word count,
number of figures, or amount of supporting information

Font
Use a standard font size and any standard font family.
Special characters

Do not use the font named ‘Symbol’. To add symbols to the manuscript, use the Insert — Symbol
function in your word processor or paste in the appropriate Unicode character. Refer to our AOSIS house
style guide on mathematical and Unicode font guidelines.

Headings

Ensure that formatting for headings is consistent in the manuscript. Limit manuscript sections and sub-

sections to four heading levels. To avoid confusion during the review and production process, ensure that
the different heading levels used in your work are visually distinct from one another. The simplest way to
achieve this is to use different font sizes and/or a combination of bold/italics for different heading levels.

Keywords
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Identify eight keywords that represent the content of your manuscript and are specific to your field or sub-
field. Test your keywords: when you enter your keywords into the various journal and academic databases
like Google Scholar, do the results include papers similar to your topic? If not, revise the terms until they
do.

Layout and spacing
Manuscript text should have a 1.5 line spacing.
Page and line numbers

Include page numbers and line numbers in the manuscript file. Use continuous line numbers (do not
restart the numbering on each page).

Footnotes

Footnotes are not ideal. If your manuscript contains footnotes, move the information into the main text or
the reference list, depending on the content.

Language

Manuscripts must be written in British English, according to the Oxford English Dictionary (avoid
Americanisms [e.g. use ‘s’ and not ‘z’ spellings], and set your version of Microsoft Word default
language to UK English). Refer to the AOSIS house style guide for more information.

Abbreviations

Define abbreviations upon first appearance in the text. Do not use non-standard abbreviations unless they
appear at least three times in the text. Keep abbreviations to a minimum.

Illustrations
Ilustrations fall into two categories:
o Figures: Photographs, drawings, diagrams, graphs, flowcharts, maps, etc.
e Tables and/or Boxes: Text and/or numbers arranged in orderly columns and rows.

Every time a Figure, Table and/or Box is presented in your manuscript, it should be referred to three
times:

e Inalegend, which includes a number, a title, and its source. The legend is placed below a Figure
and above a Table and/or Box. The source section should consist of the in-text citation, creator or
owner and its year of creation, and any other attribution required as stipulated by the permission
received (person and place) to reproduce.

e Inthe body of your written manuscript. You should include an in-text citation and a sentence or
two about the image explaining what it illustrates and why it is there.
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e As areference entry within your reference list.
AOSIS house style

The manuscript must adhere to the AOSIS house style guide.

References
Referencing style guide

The manuscript must adhere to the Vancouver referencing style

Permission to use copyright material

The following information will assist you in understanding your responsibilities and in requesting
permission to reproduce copyrighted material in your work. All permissions granted must be submitted to
the journal together with your manuscript, and you must ensure that a clearly written source accompanies
the work.

Your responsibilities

As the author, you are responsible for obtaining permission and paying any fees to use the third-party
copyrighted material that your manuscript contains.

Material that will need clearance

Content not in the public domain or freely available to use under a license such as a creative commons
license will require clearance. It includes the use of photographs, figures, maps, tables, cartoons,
advertisements, epigraphs and quotations that are over the limits referred to under
‘Modification/adaptation of figures and tables’.

Web material

Image or text material on the Web may not be the intellectual property of the site hosting it. You must
always identify the original copyright source and obtain explicit permission. Take particular care with
photographs obtained from websites, blogs, Google image searches, YouTube, Wikimedia, etc.

Material previously published by you or your colleague

Check the contract with the other publisher to see whether, and under what conditions, the material can be
reused in this AOSIS publication. If in any doubt, permission must be obtained.

Images of, or information about, identifiable individuals

It is your responsibility to obtain consent from patients and other individuals for the use of information,
images, audio files, and video clips from which they may be identified. Bear in mind the following points:

e Masking a person’s eyes is not an adequate or acceptable means of rendering an image
anonymous.
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e People may still be recognizable to individuals or their families, even if head/shoulders are not
included.

e People may recognize themselves from clinical descriptions or case reports.
Modification/adaptation of figures and tables
Use the original figure as first published where appropriate. However:

o No clearance is required if you create figures or tables using factual data from copyrighted
material.

o No clearance is required if, after you have created a single figure or table using data from two or
more figures or tables, no single source comprises more than 75% of the new figure or table.

o No clearance is required if, after you have created a new figure or table by adding your own data
to an existing figure or table, your data comprises more than 25% of the new figure or table.

o Clearance is required if you create a figure or table using parts from two or more third-party
sources, and each part contains more than 75% of the content of the original figure/table part.

Quotations

For prose, permission is required for single quotations of over 400 words or multiple quotations from the
same source that cumulatively total more than 800 words. But note that, even if below these limits,
permissions must be cleared for quotations that represent the ‘heart of the work’ or a substantial portion
of the overall original source material.

Clear before you submit your final manuscript

Permissions must be cleared before the final version of your manuscript is submitted for publication. If
permission cannot be obtained, you should find an alternative or remove the material. Provide electronic
copies of all consent forms obtained when you submit your final manuscript, numbered and named
accordingly.

Ethical considerations

This section should include the statements of compliance with standards of research involving either
animal or human involvement. If your study involves human subjects and/or animals, and if your
manuscript includes case reports/case series, you need to provide the following:

e Authors must provide the name of the ethical approval committee/Institutional Review Board
they have obtained consent from and approval number/ID.

e Authors should specifically mention if a waiver was obtained for the study and the reason for the
waiver. They should confirm that the study was conducted in accordance with Helsinki
Declaration as revised in 2013.
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e Authors must state that written informed consent was obtained from the participants of the study
(and the relevant document(s) must be provided when requested by the journal). If verbal
informed consent was obtained, the reason(s) for the absence of written consent must be

provided.

e For case reports/case series involving minor subjects/children/infants, authors should confirm that
the statements of written informed consent from legally authorized
representatives/parents/guardians are available; if verbal informed consent was obtained, reasons
for this must be mentioned.

¢ Since patients have a right to privacy, identifying information (including patients’ images, names,
initials, or hospital numbers) should not be included in recordings, written descriptions, or
photographs unless the information is essential for scientific purposes. In any case, written
informed consent from the patient must be obtained for publication of these graphics in print and
electronic form. If such consent has not been obtained, personal details of patients in any part of
the paper and in any supplementary materials (including illustrations) must be removed before

submission.

Subject

Animals: Includ
e the statement
of compliance
with standards of
research
involving
animals.

Scenario

If your work
includes
animals, it is
necessary to
have a
statement of
compliance
with research
standards
involving
animals.

If you publish
an article and
there are
reasons

to believe tha
t you could

Suggested statement of compliance

All procedures performed in studies involving animals followed all
international,

national, and/or institutional guidelines for the care and use of animals.

This article does not contain any studies involving animals performed by

any of the authors.

56



Humans: Includ
e the statement
of compliance
with standards of
research
involving
humans.

have used
animals but
did not.

If your work
does not
include
humans as
subjects, you
may finish
the ethical
statement to
include.

If your work
involves
humans as a
subject, you
had to receive
ethics
approval.

If your work
involves
humans as a
subject, but
you received
an ethics
waiver.

This article does not contain any studies involving human participants
performed

by any of the authors.

An application for full ethical approval was made to the
[committee/Institutional

Review Board] and ethics consent was received on [date].

The ethics approval number is [full ethics approval number].

An application for full ethical approval was made to the
[committee/Institutional

Review Board] and ethics consent was received on [date]. The ethics waiver

number is [full number]. The [committee/Institutional Review Board] issued
an

ethics waiver for the study because [reason for the ethics waiver].
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Additional All procedures performed in studies involving human participants were in

statements: If ) ) o )
accordance with the ethical standards of the institutional and/or national

your work

involves research

humans, it is committee and with the 1964 Helsinki Declaration and its later amendments or
necessary

to include comparable ethical standards.?

one of the

above and the

ngol(l)owm Informed Consent: [Written/VVerbal] informed consent was obtained from all
two

additional individual participants involved in the study. [If verbal informed consent was
statements.

obtained, the reason(s) for the absence of written consent must be provided.]

2 Do keep in mind: The necessary and sufficient condition is to conduct research in accordance with
the 1964 Helsinki Declaration. If your institution has no department that deals with ethics, then you
should not mention institutional standards. If your country has no committee that deals with ethics, then
you should not mention national standards.

Acknowledgements structure
Acknowledgements

The acknowledgement section follows the conclusions section and addresses formal, required statements
of gratitude and required disclosures. It includes listing those who contributed to the work but did not
meet authorship criteria, with the corresponding description of the contribution. Acknowledge anyone
who provided intellectual assistance, technical help (including with writing and editing), or special
equipment and/or materials. Authors are responsible for ensuring that anyone named in the
Acknowledgements agrees to be named.

Also provide the following, each under their own subheading:
e Competing interests
e Author contributions
e Funding information
e Data availability statement

e Disclaimer
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Competing interests

This section should list specific competing interests associated with any of the authors. If authors declare
that no competing interests exist, the article will include a statement to this effect. Read our policy on
competing interests.

The following are examples of competing interest statements. If you use one of the examples, you should
modify it to fit your specific relationship.

cenario Suggested competing interest statements

Example 1 The author(s) declare that they have no financial or personal relationship(s) that may

have inappropriately influenced them in writing this article.

Example 2 The author reported that they [have a financial and/or business interests in] [are a
consultant to] [received funding from] a company that may be affected by the
research reported in the enclosed publication. They have disclosed those interests
fully and have in place an approved plan for managing any potential conflicts arising

from [that involvement].

Example 3 A.B. developed the theoretical formalism, performed the analytic calculations and
performed the numerical simulations. Both A.B and B.C. contributed to the final

version of the manuscript. B.C. supervised the project.

Example 4 AB. B.C,CD.,D.E.,E.[F.,F.G., and G.H. conceived and planned the experiments.
A.B., B.C,, C.D. and D.E. carried out the experiments. A.B., F.G. and E.F. planned and
carried out the simulations. J.K., K.L., A.B., B.C., D.E., C.D., F.J., and F.G.
contributed to sample preparation. A.B., B.C., C.D., D.E., FJ, E.F., F.G. and G.H.
contributed to the interpretation of the results. A.B. took the lead in writing the

manuscript. All authors provided critical feedback and helped shape the research,
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Example 5

Example 6

Example 7

Example 8

Example 9

analysis and manuscript.

A.B. and B.C. designed the model and the computational framework and analysed

the data. A.B. and C.D. carried out the implementation. A.B. performed the
calculations.

A.B. and B.C. wrote the manuscript with input from all authors. D.E. and E.F.

conceived the study and were in charge of overall direction and planning.

A.B. designed and performed the experiments, derived the models and analysed
the data. B.C. assisted with XYZ measurements and C.D. helped carry out the XYZ

simulations. A.B. and D.E. wrote the manuscript in consultation with C.D., B.C. and
E.F..

A.B. devised the project, the main conceptual ideas and proof outline. B.C. worked out
almost all of the technical details, and performed the numerical calculations for the
suggested experiment. C.D. worked out the bound for quantum mechanics, with help
from D.E.. E.F. verified the numerical results of the XYZ by an independent
implementation. F.G. and G.H. proposed the XYZ experiment in discussions

with A.B.. B.C.,, C.D., G.H. and A.B. wrote the manuscript.

A.B., B.C. and C.D. designed the study. A.B., D.E. and E.F. performed the XYZ
experiments. F.G. and G.H. performed XYZ simulations. I.H. and M.C. expressed
and purified all proteins. A.B., H.J., B.C. and C.D. analysed the data. A.B., B.C.

and C.D. wrote the paper with input from all authors.

A.B. and B.C. designed and directed the project; C.D., D.E., A.B. and B.C.

performed the experiments; C.D. and B.C. analysed spectra; A.B. and E.F.
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made the simulations; B.C. developed the theoretical framework; C.D., A.B. and B.C.

wrote the article.

Example 10 The author of this publication receives research funding from [Entity], which is
developing products related to the research described in this publication. In addition,
the author serves as a consultant to [Entity] and receives compensation for these
services. The terms of this arrangement have been reviewed and approved by the
[University name; Institution name] in accordance with its policy on objectivity

in research.

Example 11 The author of this publication receives research support from [name of research
sponsor] with an equipment loan from [Entity]. The author also [has an equity interest
in, serves as a consultant to, serves on an advisory board or board of directors for]
[Entity]. The terms of this arrangement have been reviewed and approved by the
[University name; Institution name] in accordance with its policy on objectivity

in research.

Author contributions

All authors must meet the criteria for authorship as outlined in the authorship policy and author
contribution statement policies.

The following are examples of an author contribution statement. If you use one of the examples, you
should modify it to fit your specific relationship.

Scenario Suggested author contribution statements

Example 1 A.B. and B.C. conceived of the presented idea. A.B. developed the theory and

performed the computations. C.D. and D.E. verified the analytical methods. B.C.
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Example 2

Example 3

Example 4

Example 5

Example 6

encouraged A.B. to investigate [a specific aspect] and supervised the findings of

this work. All authors discussed the results and contributed to the final manuscript.

A.B. and B.C. carried out the experiment. A.B. wrote the manuscript with support from

C.D.. D.E. and E.F. fabricated the XYZ sample. F.G. and G.H. helped supervise the
project. G.H. and H.I. conceived the original idea. H.I. supervised the project.

A.B. developed the theoretical formalism, performed the analytic calculations and
performed the numerical simulations. Both A.B and B.C. authors contributed to the

final version of the manuscript. B.C. supervised the project.

AB. B.C,C.D.,D.E.,E.F.,F.G., and G.H. conceived and planned the experiments.
A.B.,B.C,, C.D. and D.E. carried out the experiments. A.B., F.G. and E.F. planned and

carried out the simulations. J.K., K.L., A.B., B.C., D.E., C.D., F.J., and F.G.
contributed

to sample preparation. A.B., B.C., C.D., D.E., FJ, E.F., F.G. and G.H. contributed to
the

interpretation of the results. A.B. took the lead in writing the manuscript.
All authors provided critical feedback and helped shape the research, analysis and

manuscript.

A.B. and B.C. designed the model and the computational framework and analysed

the data. A.B. and C.D. carried out the implementation. A.B. performed the
calculations.

A.B. and B.C. wrote the manuscript with input from all authors. D.E. and E.F.

conceived the study and were in charge of overall direction and planning.

A.B. designed and performed the experiments, derived the models and analysed
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the data. B.C. assisted with XYZ measurements and C.D. helped carry out the XYZ

simulations. A.B. and D.E. wrote the manuscript in consultation with C.D., B.C. and
E.F.

Example 7 A.B. devised the project, the main conceptual ideas and proof outline. B.C. worked
out almost all of the technical details, and performed the numerical calculations for the
suggested experiment. C.D. worked out the bound for quantum mechanics,
with help from D.E.. E.F. verified the numerical results of the xyz by an independent
implementation. F.G. and G.H. proposed the xyz experiment in discussions w

ith A.B.. B.C., C.D., G.H. and A.B. wrote the manuscript.

Example 8 A.B., B.C. and C.D. designed the study. A.B., D.E. and E.F. performed the xyz
experiments. F.G. and G.H. performed XYZ simulations. I1.H. and M.C. expressed and
purified all proteins. A.B., H.J.., B.C. and C.D. analysed the data. A.B., B.C. and C.D.

wrote the paper with input from all authors.

Example 9 A.B. and B.C. designed and directed the project; C.D., D.E., A.B. and B.C.
performed the experiments; C.D. and B.C. analysed spectra; A.B. and E.F.
made the simulations; B.C. developed the theoretical framework; C.D., A.B. and B.C.

wrote the article.

Example 10 A.B., B.C. and C.D. performed the measurements, D.E. and E.F. were involved in
planning and supervised the work, A.B. and B.C. processed the experimental data,
performed the analysis, drafted the manuscript and designed the figures. F.G.,
and G.H. performed the xyz calculations. H.1., and 1.J. manufactured the samples and

characterized them with xyz spectroscopy, J.K. performed the xyz characterization.
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K.L. aided in interpreting the results and worked on the manuscript.

All authors discussed the results and commented on the manuscript.

Example 11 A.B., B.C, C.D. and D.E. contributed to the design and implementation of the

research, to the analysis of the results and to the writing of the manuscript.

Funding information

All research articles should have a funding acknowledgement statement included in the manuscript in the
form of a sentence under a separate heading entitled ‘Funding information’. The funding agency should
be written out in full, followed by the grant number in square brackets.

The following are examples of a funding statement. If you use one of the examples, you should modify it
to fit your specific relationship.

Availability of data Suggested data availability statements

Data openly available ina = The data that support the findings of this study are openly available
public repository that

issues datasets with DOIs in [repository name e.g ‘figshare’] at http://doi.org/[doi], reference number

[reference number].

Data openly available ina = The data that support the findings of this study are openly available
public repository that

does not issue DOIs in [repository name] at [URL], reference number [reference number].

Data derived from public The data that support the findings of this study are available in [repository nhame]
domain resources
at [URL/DOI], reference number [reference number]. These data were derived from

the following resources available in the public domain: [list resources and URLS]

Data available within the The authors confirm that the data supporting the findings of this study are available
article or its
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supplementary materials

Data generated at a
central, large-scale
facility, available upon
request

Embargo on data due to
commercial restrictions

Data available on request
due to privacy/ethical
restrictions

Data subject to third party
restrictions

Data available on request
from the authors

within the article [and/or] its supplementary materials.

Raw data were generated at [facility name]. Derived data supporting the findings

of this study are available from the corresponding author [initials] on request.

The data that support the findings will be available in [repository name]
at [URL / DOI link] following a [6 month] embargo from the date of publication

to allow for the commercialisation of research findings.

The data that support the findings of this study are available on request from
the corresponding author, [initials]. The data are not publicly available due to
[restrictions, e.g. their containing information that could compromise the privacy

of research participants].

The data that support the findings of this study are available [from] [third party].
Restrictions apply to the availability of these data, which were used under licence
for this study. Data are available [from the authors / at URL] with the permission

of [third party].

The data that support the findings of this study are not openly available due to
[reasons of sensitivity, e.g. human data] and are available from the corresponding
author, [author initials], upon reasonable request [include information on the

data’s location, e.g. in a controlled access repository where relevant].
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ta sharing not Data sharing is not applicable to this article, as no new data were created or analysed
applicable — no
new data
generated

in this study.

Disclaimer

A statement that the views expressed in the submitted article are his or her own and not an official
position of the institution or funder.

3. Blinding your manuscript
Ensuring a blind review

Authors are encouraged to remove any information from their manuscripts that might lead a reviewer to
discern their identities or affiliations. When you submit the final draft of your manuscript following the
peer review as its considered for publication, you will need to put back any references to yourself, your
institution, grants awarded and other masked elements).

How to submit your manuscript for anonymous peer review:

e In-text, you can replace any information that would identify the author(s) by substituting words
such as: [name deleted to maintain the integrity of the review process].

o Do not mention a grant awarded to a named person; this can be introduced to the manuscript later.
o Refer to your self-citation references in the third person.
e Check that all identifiers in the metadata are inspected and removed from electronic files.

e Avoid or minimize self-citation. If it is necessary to cite your work, delete the names of authors
and other identifying information and place substitute words in brackets, such as: [name deleted
to maintain the integrity of the review process]. In the reference list, you should delete the citation
and add it before submitting your final draft.

Removing identifying information from your manuscript

Although thoroughly masking a manuscript requires some revision, the journal seeks to reduce the burden
on authors and suggests the following masking procedures.

Check 1: Mask the Title Page attached to the manuscript
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Masking the title page is simply a matter of omitting identifying information. The title page attached to
the manuscript should contain three pieces of information:

¢ Journal Name
e Article Title
 Word Count, rounded to the nearest thousand.

This title page should omit all identifying information (e.g., authors’ names, affiliations and contact
information). Do not add any running headers or footers that would identify authors.

Check 2: Complete our separate COVER PAGE file with Author-Identifying information

Our cover page title page with full identifying information should be completed as a separate file and
uploaded for the editor’s eyes only. This page includes the following information, and more:

o Full name and institution/university for each co-author.
o Email address for each co-author.

o Name of designated Corresponding Author, with full contact information (email and physical
address, telephone).

e Authors’ Note, including the current position of each co-author.
o Acknowledgements, including funding and ethical clearance statement.
e Author Account information (if applicable)
o Date of submission.
Check 3: Mask Location and University Affiliation

Referring to the research site or the university’s review board by proper names is likely to be second
nature for most researchers/authors. Therefore, the journal suggests that authors perform a word search of
their manuscript for location, and when found, make revisions as shown in the examples. Instead of
writing, ‘These data were collected from incoming master’s level students at the University of
Johannesburg...,” mask the location using one of the following options:

o ‘Data were collected from first-year social work students enrolled in a graduate-level program at
a university in North-eastern South Africa.’

e ‘Data were collected from first-year students enrolled in the M.Sc. program at [location masked
for blind review].’
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Check 4: Mask University Affiliation in Statements of Review Board Approval

Instead of writing, ‘This research was approved by the North-West University Research Ethics
Committee,” give the region of the university or research site: ‘The Institutional Review Board at a large
North-western public university approved the research.’

Check 5: Mask Authors’ Self-Citations of Published Work

Most researchers’ current work builds from previous investigations, requiring self-citation of published
findings. Typically, double-blind reviews require authors to replace their names in self-citations with
‘Authors’ in both in-text citations and reference entries. However, given the relatively small size
researchers in some communities, this masking method singles out publications. It makes it more, rather
than less, likely that a reviewer might discern an author’s identity. Therefore, self-citations are best
masked by leaving the names but ensuring that you use the third person to discuss the work. See the
examples of typical self-citations and revisions.

Instead of writing in the first person, as shown in examples below:

e Typical self-citation: ‘One major problem experienced is that learners who are meant to be
accommodated in mainstream schools often find themselves as a “guest” in the classroom
(Walton 2013).”

o Typically masked self-citation that doesn’t really hide identities: ‘One major problem
experienced is that learners who are meant to be accommodated in mainstream schools often find
themselves as a “guest” in the classroom (Author 2013).’

The journal suggests using the third person to mask self-citations, as shown in the examples. Third-
person reference to self-citation: ‘In the evaluation of major problems experienced, Walton (2013) found
that learners who are meant to be accommodated in mainstream schools often find themselves as a
“guest” in the classroom.” OR ‘In the evaluation of major problems experienced, the researcher found that
learners who are meant to be accommodated in mainstream schools often find themselves as a “guest” in
the classroom (Walton 2013).’

Check 6: Self-Citation of Unpublished Findings, Manuscripts, or Conference Presentations

Authors rarely have access to materials that are ‘in press,” ‘under review,” ‘unpublished, on file with
author,” or a ‘manuscript in preparation’ unless they are affiliated with the research in some way. In cases
when you are citing unpublished materials, masking follows the standard course of replacing your name
or co-authors’ names with ‘Author’ in both the in-text citation and the reference entry. As an example: ‘In
the evaluation of major problems experienced, the researcher found that learners who are meant to be
accommodated in mainstream schools often find themselves as a “guest” in the classroom (Authors, in
press).

Reference entries for Author self-citations should be re-alphabetised under ‘A for Authors’ rather than
leaving the entries in their original placement in the section. Reference entries for ‘Author’ should show
only Author and the year. DO NOT include article titles, DOISs, or other identifying information.
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Check 7: Make Masked References Available in Cover Page

Information for the masked references should be included in the cover letter to the journal editor. Making
that information available will speed the review process in the event that a reviewer deems it necessary to
consult a specific reference in making her or his decision about the manuscript.

Check 8: Removing Meta-Data Hidden in Electronic Files

If you have collaborated with others on writing a manuscript, used Track Changes to make revisions or
add comments, or exchanged the manuscript through email, it is likely that your manuscript contains
hidden personal data that you will not want to share with your reviewers. Directions for scrubbing your
documents of hidden data are given below for the most commonly used versions of Word.

Recent versions of Microsoft Office have a built-in feature to scrub documents of hidden data. First, note
that changes made during this procedure are not reversible, so make a copy of the document you want to
be scrubbed. To remove this data from Microsoft™ Word®, follow these steps:

o In the copy of your original document, click the File tab, and then click Info.
e Click Check for Issues, and then click Inspect Document.

e Inthe Document Inspector dialog box, select the checkboxes to choose the types of hidden
content that you want to be inspected.

e Click Inspect.
¢ Review the results of the inspection in the Document Inspector dialog box.

o Click Remove All next to the inspection results for the types of hidden content that you want to
remove from your document.

Remember to save this editable version to upload during the submission process in Step 2.

Ready to Submit? On average, it takes authors just four minutes to complete a submission to this journal
— but before you begin, visit the submission checklist for points to consider ensuring you are well
prepared.

4. Submission checklist

Before you begin the submission process, here are some checks to consider helping you prepare and to
ensure you will include everything we will need to process a complete submission.

Before you consider this journal, it is essential to acknowledge that:

e AOSIS is an open-access publisher and Article Processing Fees do apply, please read our article
processing charge policies and article processing charges associated with this journal.
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e The author(s) retain copyright on work published by AOSIS unless specified otherwise. Please
read the copyright and licensing

o Read our publication policies, privacy policy and terms of use.

Quick check for your submissions

heck 1: Are you able to cover the cost of publishing

You do not need to pay anything at the time of submission, but an Article Processing Charge (APC) will
be applied if your manuscript is accepted for publication. Your institution or funder will usually cover
this; however, you should ensure that arrangements have been made before submission. You can find
details about the charges via the ‘Publication fees’ link that appears on every journal website.

Check 2: Tailor your article for this journal

Make sure your manuscript is the right fit for the journal by reviewing the focus and scope. Determine
whether the journal has the best fit for the most relevant aspect of your article. Examine the types of
articles considered for publication by this journal, and align your manuscript to these requirements.

Check 3: Checking copyright issues

Do not self-plagiarise by ensuring that your manuscript has no relationship to previous research you
published. If an article relationship does exist with previously published research, verify whether you
require copyright permission for extensive quotations or paraphrasing. It is your responsibility to have
gotten written permission for the reproduction of any images/ figures/tables before submitting your
manuscript. Please read our policy permission to use copyright material.

Check 4: Maintain clear, concise, and accessible writing
Confirm that the entire manuscript is organised and neatly prepared, spell-checked, and adhere to
the formatting requirements stipulated in our submission guidelines:

e Have you stuck to the article length specified in the journal's instructions for authors?
e Have you included an abstract and keywords, highlighting your article's key points?
o Are all references made to the literature included in your references section?

o Are the references correctly formatted following the style of the journal?

e Isyour article formatted to the style required by the journal?

Check 5: Anonymise your manuscript

The journal follows a double-blinded peer-review process, and you need to make your manuscript
anonymous. This is to ensure that reviewers would not be able to identify you, your co-authors, or the
institution where the research was carried out, ensuring that the review process is as objective as possible.
Don’t know how to make your article anonymous, follow these instructions.
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Check 6: Complete our cover page

The cover letter contains all the information we will need to process your submission upon acceptance,
which includes the author account information. The cover letter must be completed in full. We require
authors to have ORCID iDs, which can only be assigned by the ORCID Registry. Registering an ORCID
profile is free of charge. Registering an ORCID profile is free of charge. Submit the complete cover page
in Step 4 of the submission process.

Check 7: Your final manuscript files
Authors are requested to submit two versions of their manuscript:

e Ananonymise (blinded) manuscript without any author names and affiliations in the text or on
the title page (see Check 5 above). Self-identifying citations and references in the article text
should either be avoided or left blank. Submit the unblinded manuscript in Step 2 of the
submission process.

o The full version of your manuscript, with all elements disclosed. All elements and information
need to reflect in the manuscript and nothing anonymised. Submit the full manuscript in Step 4 of
the submission process.

Ready to submit your manuscript? Login to proceed with the 5-step submission process.
5. Compulsory forms

Submit the completed forms on the journal website during the manuscript submission process (Step
4). The corresponding author should always be the submitter of the manuscript.

Failure to include the relevant forms during the submission process may lead to your manuscript desk
rejection. Incomplete submissions will not be put into the peer-review process until requirements
are met.

Authorship, disclosure statements, copyright, and license agreement form

The information requested in the form needs to be disclosed by the submitting author at the submission
stage. It will not form part of the peer review evaluation process.

All sections regarding the publishing licensing shall be null and void, and the authors will be free to
submit the manuscript to any other publication upon the confirmation from the Editor-in-Chief that the
manuscript is not suitable for publication.

Kindly proceed to download the form below:
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o Authorship, disclosure statements, copyright, and license agreement form

Illustrations, tables, figures, or lengthy quotations

The information presented in the form allows authors to obtain any necessary permission from copyright
holders for reproducing any illustrations, tables, figures, or lengthy quotations previously published
elsewhere. Ensure that you have obtained and can supply all necessary permissions for the reproduction
of any copyright works not owned by you.

Kindly proceed to download the form below:

o Copyright release from third-party owner and indemnification agreement form

Ethics

All research is subject to ethical review from the Committee for Research Ethics & Integrity at an authors'
organisation or affiliated institution.

Ethical clearance number

Ethical clearance is required when your manuscript reflects engagement in research that used or gathered
personal or sensitive data or involved experiments with humans or animals. As a researcher, you had to
obtain ethics approval for such a study from the Committee for Research Ethics & Integrity at your
organisation or affiliated institution.

This approval letter, known as an ethical clearance certificate/letter, is submitted with a manuscript as a
supplementary file. Include all ethical statements in the Authorship, disclosure statements, copyright, and
license agreement form.

Ethics waiver number

Doing research using secondary data or archives which do not involve human or animal subjects, you
may be eligible to receive an ethics waiver from the Committee for Research Ethics & Integrity at your
organisation or affiliated institution. They will consider:

e Research that does not involve human participants e.g., use of trade statistics, GDP figures,
theoretical or conceptual studies, use of secondary non-human data, use of historical archives, and
has no risk may qualify for Ethics Waiver.

e All Ethics Waiver applications are recorded, reported, and receive an ethics waiver number.

This waiver letter, known as an ethical clearance certificate/letter, is submitted with a manuscript as a
supplementary file. Include the ethical statement in the Authorship, disclosure statements, copyright, and
license agreement form.
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Corrections

Authors of the published article must inform AOSIS promptly by submitting a correction online if they
become aware of an error needing correcting. If the correction is approved, we will publish its notice and
link it to the original article online. Kindly proceed to download the forms below:

e Correction Submission Form

e Author Change Reguest Form (if applicable)

e Corresponding Author Change Request Form (if applicable) All change request forms must be
submitted with the corrections submission form as supplementary files, as dictated by the
correction type
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5. 2022 ANNUAL PROGRESS REPORT / ETHICS RENEWAL

UNIVERSITY OF CAPE TOWN FACULTY OF HEALTH SCIENCES
IVUNIVESITIA YASIRAPA s UNIVERSITEIE WAB KAAPSTAD Human Research Ethics Committee 7

FHS017: Annual Progress Report / Renewal

Record Reviews/Audits/Collection of Biological

Specimens/Repositories/Databases/Registries

HREC office use only (FWA00001637; IRB00001938)

This serves as notification of annual approval, including any documentation described below.

%pmved Annual progress report I Approved until/next renewal date ‘ 20 3 22—
7
[ Not approved See attached comments

Designee

Signature Chairperson of the HREC/

Date Signed

Note: Please note that incomplete submissjéns will not be reviewed.
Please email this form and supporting documents (if applicable) in a combined pdf-file to
hrec-enquiries@uct.ac.za.

Please clarify your plan for research-related activities during COVID-19 lockdown 1 6 MAR 2021

Principal Investigator to complete the following:
1. Protocol information

HEALTH LG 0K 63 FrCLILTY
UNIVERSITY OF CAPE TOWN

Date
(when submitting this form)

14 March 2021

HREC REF Number

159/2020 l Current Ethics Approval was granted until ] 30 March 2021

Protocol title

Candida bloodstream infection among children hospitalized in three public-sector
hospitals in the Metro West region of Cape Town, South Africa

Principal Investigator

Brian Eley

Department / Office
Internal Mail Address

Room 520, 5" floor ICH building, Red Cross War Memorial Children’s Hospital,
Klipfontein Road, Rondebosch, 7700

1.1 Does this protocol receive US Federal funding? O Yes v No

2. Protocol status (tick v)

v Research-related activities are ongoing

O Data collection is complete, data analysis only

Please indicate (in the block below) the titles and HREC reference numbers of any projects currently making
use of the Database/registry/repository.

3. Protocol summary

Total number of records or specimens collected, reviewed or stored since the original approval 84
Total number of records or specimens collected, reviewed or stored since last progress report 84
Have any research-related outputs (e.g. publications, abstracts, conference O Yes v N
presentations) resulted from this research? If yes, pl list and attach with this report. 0

4. Signature

25 March 2020

Page 1 of 2 FHS017

(Note: Please complete the Closure form (FHS019) if the study is completed within the approval period)
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Signature of PI

B &\ﬂ

Date

15 March 2021

25 March 2020

(Note: Please complete the Closure form (FHS019) if the study is completed within the approval period)

Page 2 of 2

75

FHSO017
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|
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|
CA P - 9 MAR 2022 FACULTY OF HEALTH SCIENCES [EEE
6 U“?SIV'E_R'iia?Y"O“F""PE T?% . N : ##urman Research Ethics Committee 7

FHS017: Ar;nual Progress Report / Renewal

. Record Reviews/Audits/Collection of Blological
Specimens/Repositories/Databases/Registries

HREC office use :niy (FWA00001637; IRB00001938)
Thls senfu as nouflcatlon of annual approval, Including any documonutlon described below.

Q.Approved | Annual progress report | Approved until/next renewal date D32 >
O Not approved See attached icomments = =

glgn:;g: Chairperson of the HREC/ ) \_’/ m 0{ 2 Al’k

“Note: Please note that incomplete submissions Will not be reviewed.
Please emall this form and supporting documents (if applicable) in a combined pdf-file to
i .28.

Please clarify your plan for research-related activities during COVID-18 lockdown

Principal Investigator to complete the following:
1. Protocol Information

Date [ 8 March 2022

(when submitting this form)

| HREC REF Number 159/2020 Current Ethics Approval was granbod unti | |?0 March 2022
| |Candida bloodstream infection a among children hospitalized in

Protocol titie three public-sector hospitals in the Metro West region of Cape

__[Town. South Africa

Principal Investigator [2rian Eley

Room 520, 5" floor ICH building, Red Cross War Memorial
' Department / Office Children’s Hospital, Klipfontein Road, Rondebosch, 7700
Internal Mail Address

1.1 Does this protocol receive US Federal funding? - T a Yes v No

2. Protocol status (tick v')
O | R rch-related activities are ongoing
v I Data collection Is complete, data analysis only

Please indicate (in the block below) the titles and HREC reference numbers of any projects currently making
use of the Database/reglsiry/repository.

3. Protocol summary

Total number of records or specimens colk d lewed or stored since the original approval il
Total number of records or specimens collected, reviewed or stored since last progress report 7713
Have any research-related outputs (e.g. publications, abstracts, conference oy .
|_presentations) resuited from this research? If yes, please list and attach with this report, 98 | ¥No
4. Signature o o ) S
[ [ | 8 March 2022
Signature of Pl ¢
v | R ' Date
18 February 2022 7 ‘Page 10f 1 FHSO017
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