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Abstract.
Background.

Candidemia is a significant cause of morbidity and mortality in infants. The mortality
rate ranges between 21% and 76%. Non-albicans candida (NAC) is increasing in

incidence and resistance to azoles.

Very low birth weight (VLBW) infants have numerous risk factors which predispose

them as a group to invasive candidemia.
Methods.

A retrospective case control study of candidemia in VLBW infants admitted to the
neonatal unit at Charlotte Maxeke Johannesburg Hospital (CMJAH) between 01
January 2015 to 31 December 2017 was undertaken.

Clinical and demographic characteristics of VLBW infants who developed
candidemia, commonest Candida species, antifungal susceptibility profiles and

outcomes defined as death were identified.

71 infants with confirmed positive blood cultures for candidemia from the NHLS
database were selected and each case was allocated 3 controls; the final sample

comprised 284 infants.
Results.

Bacterial sepsis, chronic lung disease (CLD), necrotising enterocolitis (NEC) and
NEC surgery, other surgery, anaemia and ventilation, all showed a strong

association with development of candidemia in the infants.

The most common isolate was Candida parapsilosis (59.1%), followed by Candida
albicans (30.9%). The cases of candidemia overall and NAC isolates increased over

the study years. Resistance to azoles by NAC was demonstrated.

Mortality was 31.2% and 28.2% in controls and cases respectively. The difference in

death between the two groups was not statistically significant.
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Conclusions.

The study demonstrated a predominance of NAC isolates, increasing rate of
candidemia and increased resistance to azoles. Stricter infection control measures

and medical intervention strategies should be implemented.
Introduction.

The commonest cause of invasive fungal infections in infants is Candida species.
Candidemia is associated with significant morbidity and mortality in infants . The
mortality rate in infants with candidemia ranges between 21% and 76% - Ballot et
al in their review of neonatal fungal bloodstream infections (BSI) at Charlotte
Maxeke Johannesburg Academic Hospital (CMJAH) for the period January 2007 to
December 2011 reported a mortality rate of 45.8% ©). Candidemia is responsible for
9-13% of BSI in infants®. A high index of suspicion for candidemia needs to be
maintained in infants of very low birth weight ( VLBW), low gestation, CLD, anaemia,
surgery, necrotising enterocolitis (NEC) , bacterial sepsis , hypothermia and low
blood glucose in whom blood cultures remain negative ®). Symptoms and signs of
candidemia are non-specific and blood cultures have a suboptimal sensitivity for
detection of candidemia. The burden of disease, poor outcomes and cost of medical
treatment in infants with candidemia is significant and necessitates the

implementation of prevention strategies.

Infants at most risk for fungal BSI are VLBW and extremely low birth weight (ELBW)
infants, infants born at less than 30 weeks gestation age and those with surgical
problems @, The risk of sepsis is inversely proportional to birth weight and gestation
age®). VLBW infants are prone to numerous medical complications which require
invasive treatment and a significant number of the treatments can increase the risk

for candidemia.

Infants with candidemia present with non-specific clinical signs. Sudden clinical
deterioration; such as elevated or low blood glucose levels, unexplained abdominal
distention, intolerance to feeds (large gastric aspirates or aspirates with abnormal
discoloration), hypothermia, sudden increased ventilation or oxygen requirements,
lethargy, platelet levels dropping and circulatory insufficiency require urgent

treatment G 4,
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Appropriate choice of antifungal agent and timely implementation of therapy are
significant with respect to patient outcomes. A delay of more than 24 hours in
administration of appropriate therapy has been shown to independently increase the
patient’s probability of demising by two fold . The selection of appropriate empiric
therapy must take into account the local epidemiology. In settings with a high
prevalence of non-albicans and azole-resistant Candida species, the use of
fluconazole is not suitable for empiric therapy.

Management guidelines must be guided by local current epidemiological data. This
study therefore aimed to review candidemia in VLBW infants at CMJAH South Africa,
the associated risk factors, the commonest fungal organism isolated and the

antifungal susceptibility patterns.

Objectives

> To describe the characteristics (gender, birth weight, Hyaline membrane
disease (HMD), chronic lung disease, anaemia, maternal HIV, antenatal
steroids, antenatal care, NEC, NEC surgery, ventilation and bacterial sepsis)
of neonates with fungal BSI and those without fungal BSI between 01 January
2015 and 31 December 2017 and to compare the two groups.

> To describe the epidemiology of candidemia, including the antifungal
susceptibility patterns of isolated fungal pathogens.

> To describe the risk factors associated with fungal BSI.

» To determine outcomes of neonates with candidemia.

Methods.

This was a retrospective case control study of VLBW infants admitted to the neonatal
unit at CMJAH between 01 January 2015 to 31 December 2017.

A review of candidemia in VLBW infants in CMJAH South Africa was taken.

Data used was obtained from Research Electronic Data Capture (REDCAP) hosted

by the University of the Witwatersrand ). The VLBW infants identified with
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candidemia were classified as cases. The next three VLBW infants, without
candidemia, admitted to the unit were classified as controls.

Culture results (organism identity and antifungal sensitivity) were obtained from the
National Health Laboratory Services data base (Corporate Data Warehouse). Those
infants with suspected candidemia who were found to have negative cultures were
excluded from the study.

During the study period Amphotericin B was used as empiric therapy for treatment of
suspected candidemia. Treatment was revised based on microbiology results.

The BacT/AlerT® (BioMerieux, France) blood culture system was used. Yeasts were
identified using Vitek® MS, Vitek® 2 or API® 20C AUX (BioMerieux). Antifungal
susceptibility testing was performed using ETESTs® or Vitek® 2 (BioMerieux) and
interpreted using Clinical and Laboratory Standards Institute guidelines (CLSI M27-
A3)®),

The participants were categorised according to their weight, those <1000g and
>1000g and gestational ages <30 and >30 weeks. The cut off for weight was 1500g

and gestational age <36 weeks.

Definitions.

Chronic lung disease (CLD) was defined as supplemental oxygen at 28 days of age.
Necrotising enterocolitis (NEC) was defined as modified Bell's stage 2 and 3©.

Bacterial sepsis was defined as culture proven sepsis at any age.

Statistical analysis

IBM SPSS statistics version 25 was used for statistical analysis. Categorical data
were described using frequencies and percentages. Cases (with candidemia) were
compared with controls (without candidemia). Chi- square analysis was used to

compare categorical data. A p-value <0.05 was considered statistically significant.
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Ethics.

The protocol was submitted for approval to the Human Research Ethics Committee
(medical) of the university of the Witwatersrand. Permission to conduct the study
was granted from the department of Paediatrics and Child Health, as well as from
the CMJAH chief executive officer.

Results:

Flow diagram showing selection of study participants.

Retrieved
clinical records
n=1710
Excluded n=233
P Reason: missing information in
D Clinical records.
\ 4
n=1477
Sample selection: Step 1
Fungal sepsis cases: n=87
< No fungal sepsis, 3 controls per
cases:
v n=261.
n=348
Sample selection: Step 2
P Excluded cases: n=16 fungal
b sepsis not culture proven.
Excluded controls, 3 that were
\4
X matched per case: n=48
Final sample
n=284

The majority of the patients were females (54.6%). Most infants were VLBW (65.1%)
and below 30 weeks gestation (64.0%). The overall mortality rate was 30.6%. There
was no association with candidemia for gender, birthweight, gestational age or
mortality in the current study. Chronic lung disease (CLD), anaemia, NEC, the need
for ventilator support, surgery and bacterial sepsis were all significantly associated

with candidemia. (See Table 1).

A research report submitted to Faculty of Health Sciences WITS, as a requirement for completion of
Masters of Medicine; Paediatrics. Johannesburg, South Africa 2018.



11

Table 1: Patient characteristics in VLBW infants with and without candidemia

Characteristics | Total(n)%284 | No FBSI P-value
FBSI(n)%213 | (n)%71

Gender

Male 129(45.4) 99(46.5) 30(42.3) | 0.583

Gestational age

<30 weeks 181(64.0) 132(62.0) 49(69.0) | 0.322

Birth weight

<1000g 97(34.1) 75(35.2) 22(31.0) | 0.536
HMD 206(72.5) 153(71.8) 53(75.0) | 0.643
CLD 32(11.3) 16(7.5) 16(22.5) | 0.002
Anaemia 85(29.9) 54(25.4) 31(43.7) | 0.005

Maternal HIV 93(32.7) 65(30.5) 28(39.4) | 0.205

Antenatal 118(41.5) 84(39.4) 34(47.9) | 0.404

steroids

Antenatal care 202(71.1) 151(70.8) 51(71.8) | 0.761

NEC 41(14.4) 24(11.3) 17(23.9) | 0.012

NEC surgery 32(11.3) 19(8.9) 13(18.3) | 0.049

Other surgery 29(10.2) 10(4.7) 19(26.8) | <0.001

Ventilated

NCPAP 206(72.5) 142(66.7) 64(90.1) | 0.001

Conventional 99(34.9) 55(25.8) 44(62.0) | <0.001

Bacterial sepsis: | 118(41.5) 62(29.1) 56(78.9) | <0.001

Demised 87(30.6) 67(31.5) 20(28.2) | 0.324

HMD: hyaline membrane disease; CLD: chronic lung disease; NEC: necrotising enterocolitis; NCPAP:
nasal continuous positive pressure ventilation. Other surgery (arthrotomy, arthroplasty, laparotomy for

various indications).
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Microbiology.

Table 2

Organisms isolated and antimicrobial sensitivity.

12

Candida species isolated Total Frequency Azole Total %
susceptible resistant

C. parapsilosis *42 59.2% 20/34 41.2%

C.albicans 22 31.0 22 0

Other Candida species 4 5.6 - -

C. glabrata 3 4.2 2 .

*Data missing for C. parapsilosis microbiology results, only 34 out of 42 reported.
*No CLSI breakpoint for C. glabrata and voriconazole.

Figure 1 shows cases of the different candida isolates during the study period. C.
parapsilosis showed an increase cases in all the years. The increase over the years
of cases of candida isolates was not statistically significant (P = 0.835). The
incidence of candidemia in this VLBW study population was calculated as total
number of candidemia cases divided by the number of total admissions of VLBW
infants (18/475, 23/487, 30/515 for 2015, 2016 and 2017 respectively) to get

percentage total per annum.
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FIG. 1. Number of Candida species (isolates per year). The percentages indicate the
percentage of VLWB infants with candidemia per year of the study.

Discussion.

The study found an increase in the cases of candidemia in VLBW infants at CMJAH.
There was an increase in the cases of candidemia during the study period from
3.79% in 2015 to 5.83% in 2017, an increase of almost 50% over a three-year
period. This was in keeping with a previous report from the same study unit which
demonstrated an increase in candidemia over a five year period *- Lovero et al
showed an increase in the incidence of non-albicans Candida (NAC) with particular
reference to C.parapsilosis*?. The study demonstrated an increase in the cases of
C. parapsilosis from 2015 to 2017 and the results were statistically significant with a
p-value of <0.001.
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The risk factors significantly associated with candidemia in VLBW infants in the
present study were similar to those reported in western China and India #*13, The
association between candidemia and NEC, mechanical ventilation and surgery
reported in the current study are comparable with other studies evaluating
candidemia in infants 1416 The association between NCPAP and candidemia
described above had not been shown previously. The plausible explanation would be
poor adherence to infection control measures. When the tubing and humidifiers are
contaminated by the hands of the healthcare personnel possibly colonised with
fungal organisms it can lead to contamination and spread of fungal infections (7,
Therefore, adhering to strict infection control measure is essential. CLD has been
found to be a risk factor for candidemia in VLBW by the present study ,Won et al,
demonstrated a similar association®®.Low gestation (<30 weeks) and ELBW
(<1000g) were not statistically significant risk factors in this study. However risk
factors that are found to be common to VLBW infants are seen in this study and

have shown a strong association with candidemia % 17.19),

Prior bacterial sepsis was a common risk factor in patients presenting with
candidemia. Broad spectrum antibiotics are used for treatment of bacterial sepsis.
This is associated with a selective pressure for Candida species 29, The study
showed bacterial sepsis to have a significant association with candidemia in VLBW
infants, and is consistent with results in similar studies (- # 15 At the time of the
study the empiric antibiotics for late onset bacterial sepsis were meropenem and
vancomycin. Fu et al demonstrated a strong association between carbapenem use

and development of candidemia @3,

Candida species is a third leading cause of late onset sepsis recovered in blood
culture isolates and leading cause of fungal infection in infants, in particular VLBW ©
10,14,21) The present study has shown an increase in the incidence of candidemia. A
decline in the number of C. albicans blood culture isolates is seen this study, with C.
parapsilosis blood culture isolates increasing annually and surpassing C. albicans.
Studies from Brazil, Iran, Uganda and Netherlands have demonstrated an increase

in NAC however, C.parapsilosis was the second isolate to C.albicans 12 15 21.22) Fy
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et al showed C. glabrata as the second common NAC isolate in a recent study done
at a tertiary hospital in western China4.

Hospitals in Italy and in the USA demonstrated a strong association between C.
parapsilosis and the use of total parenteral nutrition (TPN) and adherence to central
catheters 324, However, due to the lack of information on the two risk factors TPN

and use of central lines were not included in the present study 5 13, 16,25, 26),

The increase in resistance to azoles by NAC is well demonstrated in this study with
C. parapsilosis showing resistance to both fluconazole and voriconazole, (41.2%) of
isolates. Sarvikivi et al in their study demonstrated an increase in resistance to
fluconazole by C. parapsilosis isolates ?). C. glabrata that is susceptible to
fluconazole requires high doses to treat it. Tarlamin et al and Ota et al both describe
dose dependent susceptibility to fluconazole by C. parapsilosis @8 29 . The unit where

the study was conducted, Amphotericin B was used to treat C. glabrata candidemia.

The successful use of fluconazole as prophylaxis in preventing invasive fungal
infections with Candida species was reported, however a statistically significant
decrease in mortality was not demonstrated©%33, The CMJAH neonatal unit does
not give fluconazole prophylaxis to VLBW neonates. The high number of fluconazole

resistant C. parapsilosis made the use fluconazole prophylaxis questionable.

Death as an outcome in infants with candidemia was at 28.2%, which was not
statistically significantly higher than in controls. The high number of deaths in the
control group is attributed to the high number of ELBW infants. Sriram demonstrated

higher mortality rate in infants with candidemia 19.6% versus 10.7% for controls @4,

What the study added.

Focus was on VLBW infants who require respiratory support with NCPAP and
mechanical ventilation. The study was able to demonstrate a statistically significant
association between NCPAP use and candidemia. Anaemia and CLD were shown to

be statistically significant which has not been demonstrated in other similar studies.
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Study limitations.

The study duration was short and the statistical power was reduced due to exclusion
of a significant number of infants due to missing information in the clinical records.
Information on central venous catheters (CVP) and total parenteral nutrition (TPN)
was missing also.

Cohort was limited to VLBW premature infants; thus the findings of the study cannot

be generalised to all infants.

Conclusion.

CLD, anaemia and the need for ventilation was associated with candidemia. The
increase in cases of NAC isolates was demonstrated with increasing resistance to
azoles. Stricter infection control measures and medical intervention strategies to
reduce the incidence of candidemia in VLBW infants should be implemented. The
use of Amphotericin B in empiric treatment of candidemia should be continued in the
unit and treatment only changed once results on the isolates and susceptibility

patterns are obtained. A study over a longer period and a larger cohort is needed.
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Introduction.

Neonatal sepsis is an increasing cause of concern. The commonest cause of fungal
blood stream infection (BSI) in the neonatal unit is Candida species. Fungal BSl is a
significant cause of morbidity and mortality in neonates Y. The mortality rate in sick
neonates with fungal BSI ranges between 21% @ and 76% ©- In a study by Ballot et
al which was conducted between January 2007 and December 2011 at Charlotte
Maxeke Johannesburg Academic Hospital (CMJAH) a mortality rate of 45.8% was
reported ¥. Fungal BSI is responsible for 9-13% of BIS in neonates “. A high index
of suspicion needs to be maintained in ill neonates who remain with negative blood
cultures ®. The burden of disease and the cost of medical treatment are significant
in neonates with fungal BSI and that requires implementation of strategies to

minimize the burden of disease.

The group that is most likely to be affected with fungal BSI are the very low birth
weight (VLBW) and extremely low birth weight (ELBW) infants, neonates born at less
than 30 weeks gestational age and neonates with surgical problems ©®. The risk of
neonatal sepsis is inversely proportional to birth weight and gestational age,
therefore ELBW and VLBW are at increased risk of sepsis ®. Neonates with fungal
BSI present with nonspecific clinical signs. The index of suspicion should be high for
neonates with sudden clinical deterioration; such as elevated or low blood glucose
levels, unexplained abdominal distention, intolerance to feeds (large gastric
aspirates or aspirates with abnormal discoloration), hypothermia, sudden increased
requirements on ventilator settings for those on mechanical ventilation or needing
supplemental oxygen whereas previously not, lethargy, platelet levels dropping and
circulatory insufficiency “* 5. Making a diagnosis of fungal BSI can be challenging
and treatment must be initiated timely. Appropriate choice of antifungal agent and
timely implementation of therapy are significant with respect to patient outcomes.
Currently in the unit Amphotericin B is used for presumed fungal sepsis and
treatment revised based on microbiology results of organism isolated and drug
sensitivity results. A delay of more than 24 hours in administration of therapy has

been seen to independently increase the patient’s probability of demising by two fold
©).
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There are risk factors cited in the literature that predispose neonates to fungal BSI.
Treatment with broad spectrum antimicrobial agents and the number of different
antimicrobial agents used increases susceptibility to overgrowth of fungal

microorganisms due to eradication of normal bacterial flora [+ 51,

Each time a new antimicrobial agent from a different class is used there is an
exponential increase of spread of fungal BSI ¥ . The VLBW and ELBW neonates
invariably become exposed to more than two broad spectrum antimicrobial agents
during their prolonged hospital stay and therefore may end up getting fungal BSI.
Chang et al demonstrated the control of invasive Candida infections in VLBW infants
by decreasing the use of 3" and 4™ generation cephalosporins in neonates with
added risk factors and critical conditions [*%, These neonates are subjected to
multiple venipunctures for various treatment interventions, e.g. administration of
intravenous medication and fluids, total parenteral nutrition and laboratory
investigations and therefore increasing the exposure to possibly colonized hands of
healthcare personnel ). The prolonged duration of stay of the inserted catheters;
either peripheral or central line catheters, increases the risk of having fungal BSI ¢ 7).
Total parenteral nutrition(TPN) which forms a critical part of nutritional care in
neonates with surgical problems is said to contribute to gut mucosal atrophy and
also to be immunosuppressive thus increasing the risk of fungal sepsis ). Some of
the fungal species have a predilection for adhering to central line catheters, further
increasing the risk of infection 44, A study by Yang et al showed that the use of TPN
was a significant risk factor for fungal sepsis, the study further showed that neonates
with hospital acquired blood stream infection had twice the risk of mortality *Y. The
lower the gestational age in the neonates (<30 weeks), the higher the risk of
colonization of the skin and mucosal membranes with fungal organisms and thus
increasing the risk for the invasion of the blood stream @2, Treatment with H2
receptor blockers and steroids, ventilator support and intubation with endotracheal
tubes and neonates treated with nasal continuous positive airway pressure (NCPAP)
were identified to be at for risk fungal BSI * 5. A surveillance of hospital acquired
infections (HAI) by Crivaro et al conducted in Italy during 2006 - 2010 demonstrated
that ELBW infants were at a higher risk of developing HAI with Candida species.
Candida albicans and Candida parapsilosis were responsible for 16.3% and 10.5%
respectively, out of 64% of device associated infections. The identified devices were
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umbilical vein catheters, central vein catheters and mechanical ventilation *3. Some
of the mothers admitted for preterm birth do not attend antenatal care and thus miss

the critical care in pregnancy, the neonates born to such mothers have been found to
be at risk of fungal sepsis ©.

At CMJAH neonates with surgical problems often require central line catheters as
their hospital stay is prolonged and intravenous access becomes a challenge
progressively. Insertion of peripheral central lines increases the incidence of fungal
BSI in the neonates who have existing central lines ). In the study by Ballot et al, the
use and duration of central lines as a risk factor for fungal BSI were not evaluated
due to lack of detailed information ). Prophylactic Fluconazole is not used at CMJAH
following the outcome of the study by Ballot et al as the predominant fungal isolate in
the study was resistant to Fluconazole, therefore making prophylaxis with
Fluconazole questionable ®). It is of paramount importance that fungal pathogen
resistance and sensitivity patterns are identified and known. The selected antifungal
agent must be proven to be active in vitro against the responsible pathogen ©,
Correct antifungal agent must be chosen and the administration of the antifungal
agent be done within the first 24 hours of suspected sepsis . Delay in therapy has

been described as inappropriate treatment .

In CMJAH a significant number of neonates with fungal BSI is treated annually, the
rate tripled in a period of 5 years from 0.6% to 1.8% between the years 2007 and
2011®), Shim et al looked at trends in neonatal sepsis and found fungal infections to
be on the rise and they found that there is an associated increase in numbers of
preterm births and increased survival of rate of VLBW babies. The study was
conducted in a tertiary centre in Korea and records from 1996 to 2005 (10 years)

were compared to the period from 1980 to 1995 (16 years) 14,

CMJAH neonatal unit is a large paediatric surgical referral unit, with a 14 bed shared
paediatric/neonatal intensive care unit (ICU), adjacent neonatal high care with
occupancy of 35 beds up to a maximum of 40 beds during busy periods, and step

down neonatal care with 26 beds.

The commonest known fungal isolate in CMJAH is Candida parapsilosis which

accounts for 54.2% of the fugal isolates, Candida Albicans being the next highest at
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27.1% ©, Other non- Albicans Candida (NAC) isolates are, Candida glabrata and
Candida tropicalis. Amphotericin B is used as empiric antifungal cover in CMJAH,
very often for prolonged periods and with undesirable side effects. Some studies
report resistance to Amphotericin B, although minimal at about 3.79%, the
development is concerning ®). Kotwal et al demonstrated a shift in the pattern of
fungal infections from albicans to non-albican species and a significant resistance to
azoles by the fungal pathogens including C. albicans. However, newer azoles were

not tested for sensitivity (151,

The type and antimicrobial sensitivity of fungal pathogens changes over time. The
aim of the study is to identify the trend in neonatal fungal BSI at CMJAH, the
predominant fungal isolates cultured, and to review the resistance and sensitivity
patterns of the fungal pathogens. The mortality rate of neonates with fungal BSI was
significant in the study conducted between January 2007 and December 2011 in
CMJAH by Ballot et al. It has been four years since the study by Ballot et al
therefore, it is important to have current data which can then be used to revise
current health policies and antifungal treatment use. A comparison will be made
between the neonates with fungal BSI and neonates without fungal BSI with relation

to differences or similarities in clinical and demographic risk factor.
Study objectives.

> To describe the characteristics of neonates with fungal BSI and those without
fungal BSI between 01 January 2015 and 31 December 2017 and to compare
the two groups.

> To describe antifungal sensitivity and resistance patterns of isolated fungal
pathogens.
To describe the risk factors associated with fungal BSI.

To determine outcomes of neonates with fungal BSI.

Definitions.

Fungal BSI will be defined as culture proven sepsis. The culture results and

sensitivity will be obtained from the NHLS records.

Gestational age will be determined by maternal history and Ballard score.
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Methods.
Inclusion criteria.
New born babies admitted to CMJAH neonate unit within 72 hours of birth.

An age of less than 28 days will define a neonate as well as less than 40 days of life
for babies born prematurely and who have never been discharged home.

The study will be conducted at CMJAH neonatal department.

In the study, data from neonatal admissions between 01 January 2015 and 31
December 2017 will be reviewed. Microbiology data will be obtained from National
Health Laboratory Services (NHLS) information systems (CDW).

Exclusion criteria.

Neonates with incomplete clinical records will be excluded. The number of

incomplete records will be recorded.
Study design.

This is a retrospective case control study of trends of fungal BSI in neonates in the
neonatal unit at CMJAH for the period of 01 January 2015 to 31 December 2017.
Gender, birth weight, gestational age, duration of mechanical ventilation and
NCPAP, Human Immunodeficiency Virus (HIV) exposure, antenatal care, antenatal
steroids, surgical diagnosis including procedures and necrotizing enterocolitis (NEC),
associated bacterial sepsis, survival to discharge, identity of fungal isolates and the
predominant organism and antifungal sensitivity patterns of fungal isolates will be

reviewed.
Statistics.

Data for participants will be obtained from the neonatal data base at CMJAH and
NHLS microbiology laboraties for fungal isolates to correlate. The study will be
powered to 80%. A two sided confidence interval of 95% will be used. Participants
will be grouped according to weight categories and for each case, three controls will
be chosen. Control infants will be selected as the next three babies on the same day
of birth.
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Data will be analysed using standard statistical methods. Continuous variables with a
normal distribution will be described with mean and standard deviation, while median
and range will describe skewed data. Categorical variables will be described using
frequencies and percentages.

Comparison between continuous variables will be done using unpaired t-test or

Mann Whitney test as appropriate (nonparametric).

Chi square analysis will be done to compare categorical variables.
STATA statistical tools will be used.

Ethics.

Permission will be sought from the hospital superintendent and authority responsible
for neonatal data base in CMJAH and NHLS information systems for access to
information. Patient’s identity will be concealed and separate key will be used to

differentiate records.
Funding.

The study entails reviewing of records and minimal costs are anticipated and will be

borne by the investigator.
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with a 200-word limit. Articles are limited to a maximum of 7 insets (tables and
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chemotherapeutic studies should, in general, be submitted as Brief Reports. Brief
Reports include an abstract (no more than 100 words) and are limited to a total of no
more than 2000 words of text, a total of 2 inserts (tables or figures), and 15

references.

Correspondence (letters) must be submitted in reference to a previous publication in
SAJID (within the previous 12 months), or relate to a topical matter in line with the
interests of FIDSSA, PHASA or their affiliated societies. Please prepare the letter in
manuscript format, including a title page. The letter must not exceed 750 words of
text, 1 insert (table or figure) and 10 references.

Commentaries and Editorials are generally invited by the Editor and are overviews of
articles in SAJID, or of other research in epidemiology or infectious diseases, or
matters relating to public health and other issues of special interest to FIDSSA,

PHASA or their associated societies. Unsolicited commentaries are also considered.

Reviews and State-of-the-Art Articles that are research oriented or fall within the
fields of interests of FIDSSA, PHASA or any of their affiliated societies will be
considered for publication by SAJID. Prospective authors of such manuscripts are
advised to communicate with the Editor in advance to ensure that a specific
contribution is deemed appropriate and timely. Manuscripts of Reviews and State-of-

the-Art Articles will be peer-reviewed.
Reviewers.

The Journal would encourage authors to supply the names of at least 2 potential
reviewers for their manuscript, as well as to indicate any reviewers they would feel

may have a potential conflict of interest with regard to their submission.
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Supplements.

Requirements for supplement manuscripts generally follow those for SAJID
manuscripts, including conflict of interest and funding statements. Inquiries relating
to suitability of topic, programme organisation, production and costs should be made
to the Editor.

Evaluation of manuscripts.

Review procedure. The Editor-in-Chief and Emeritus Editor screen all unsolicited
manuscript submissions and some of these are rejected without further review. All

other manuscripts are sent to a minimum of two outside experts for

review. After receipt of the reviewers’ reports, the Editor-in-Chief and the Emeritus
Editor with administrative assistance of the Journal Secretary discuss the merits of
the manuscripts and the Editor-in-Chief makes the final decision to accept, reject, or
request revision of the manuscript. A request for revision does not guarantee

ultimate acceptance of the revised manuscript

Related manuscripts. If there appears to be significant overlap between a manuscript
submitted to SAJID and another submitted manuscript by the same authors to SAJID
or another journal, the editors will take the matter up with the corresponding author,
and based on the response, take appropriate action (ask for modification, or reject
with detailed explanation). Further action may include informing the appropriate
authority in the authors’ resident institution and if overlapping is discovered after
publication in SAJID, publishing an appropriate announcement to that effect in the

journal.
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0 Conflict of interest statement

[0 Funding statement

[ List of potential reviewers
Covering Letter.

All manuscripts submitted to SAJID must be accompanied by a letter declaring that
the manuscript has not been submitted or accepted for publication elsewhere. This
letter must confirm and declare that all authors have seen and approved the content
and have contributed significantly to the work. Authors should suggest potential
unbiased reviewers who are qualified to review their manuscript. A covering letter
must also accompany a revised submission and must address issues raised in the

review process.
Manuscript Preparation.

The SAJID complies with the Uniform Requirements for Manuscripts Submitted to
Biomedical Journal Journals (Ann Intern Med 2000; 133:229-231 [editoriall;
http://www.icmje.org, full text). Text, tables, references, and legends must be double-
spaced. Italics should be used for genus and species names and for genes but not
for in vivo, in vitro, in situ, et al., or other Latin-derived expressions. For layout of

manuscript and appropriate style see a recent issue of SAJID.

Title page. On the title page, please supply a running head of not more than 40
characters and spaces, a title of not more than 160 characters and spaces, the
names and affiliations of all the authors, and word counts of the abstract and text.

Each author’s first name, subsequent initials and surname must be used.
Footnote page. Footnotes must include:

[J Statement that authors either have or have not a commercial or other association
that might pose a conflict of interest (e.g. pharmaceutical stock ownership,

consultancy, advisory board membership, relevant patents, or research funding)

[ Statement naming sources of financial support (including grant numbers)
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abstract number, if available)

(1 Name, address, telephone and fax numbers, and e-mail address of the person to
whom correspondence should be addressed

1 Current affiliations and addresses for authors whose affiliations have changed

since completion of the study

Abstract. The abstract for an Article may be structured with the headings
Background, Methods, Results, and Conclusions (250-word limit) or unstructured
(200-word limit). Abstracts of Brief Reports should be no more than 100 words.
Whether structured or unstructured, the abstract must state the purpose of the
research, the methods used, the results, and the conclusions. Do not cite references
in the abstract. Include up to 10 key words, separate from the abstract. Please

remember that the abstract is particularly useful for literature retrieval purposes.

Text. The text of Articles must be no longer than 3500 words, and that of Brief
Reports no longer than 2000 words. The Methods section must include a statement
that informed consent was obtained from patients or their parents or guardians, and
human experimentation guidelines of the National Department of Health
(http://lwww.doh.gov.za) or the South African Medical Research Council (MRC;
http://www.sahealthinfo.org/ethics/index.htm) and /or those of the authors’
institution(s ) were followed in the conduct of clinical research or that animal
experimentation guidelines (see MRC website above) were followed in animal

studies.

References. Articles are generally limited to 50 references, Brief Reports to 15
references. Only works that have been published or accepted for publication can be
included in the reference list. Unpublished observations by the authors (authors’
unpublished data) personal communications (SP Stanley, personal communication),
and manuscripts submitted for publication (J Odendaal, S Coovadia and J Radebe,
submitted) should be mentioned parenthetically in the text Please number references
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location, year and publication information, if published. For online resources, include
a URL and date accessed. Accuracy of references is the responsibility of the
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and in all tables and figures where the results of statistical comparison are shown.

Units of measure. All Data should be expressed in metric units; use of Sl units is
encouraged. Use °C for temperature.

Tables and figures. Articles are limited to a maximum of seven inserts (tables and
figures combined), Brief Reports to a maximum of two inserts. Data should not be
repeated in both a table and a figure. Abbreviations and acronyms used in tables
and figures must be explained in the table footnotes and figure legends, even if
already defined in the text.

Tables should be numbered in the order of mention in the text. Tables should be
typed double-spaced throughout, with no vertical or internal rules. Footnotes and
accompanying explanatory material should be kept to a minimum. Footnotes should
be placed below the table and designated by superscript lowercase letters (listed in
order of location when the table is read horizontally). Each column must have an
appropriate heading describing the data in the column below, and units of measure
must be clearly indicated. For further instructions on the preparation of tables in

Word, consult the Special Instructions for Tables.

Figures should be also numbered in the order of mention in the text and should
appear at the end of the manuscript and references. Your figures should be prepared
in accordance with the Guidelines for Submission of Artwork. Letters, numbers, and
symbols should be clear and of sufficient size to be legible when the figures are
reduced. Photomicrographs should have internal scale markers. Figures reproduced
from other publications must be accompanied by permission from the copyright
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the figures. Any abbreviations or symbols used but not defined in the figure itself
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Style. Authors are referred to the American Medical Association Manual of style: A
Guide for Authors and Editors (9th ed., Williams& Wilkins, 1997) and the Chicago
Manual of Style (15th ed., University of Chicago Press, 2003).

For commercially obtained products mentioned in the text, list the full names of
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damaged.
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