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Abstract

Objectives: To determine maternal and neonatal risk factors for, and incidence of, neonatal
early-onset group B streptococcus (EOGBS) and late onset (LOGBS) infection in South
Australia (SA) and the Northern Territory (NT).

Design: A case—control study with 2:1 matched controls to cases.

Setting: The study included tertiary hospitals in South Australia and the Northern Territory,

Australia.

Participants: Retrospective data were collected from a 16-year epoch (2000-2015).

Results: Of a total of 188 clinically suspected or confirmed cases, 139 were confirmed, of which
56.1% (n = 78) were EOGBS and 43.9% (n = 61) were LOGBS. The incidence of clinically
suspected and confirmed cases of EOGBS was 0.26/1000 live births in SA and 0.73/1000 live
births in the NT, and the incidence of confirmed cases was 0.19/1000 for SA and 0.36/1000 for
the NT. The incidence of clinically suspected or confirmed LOGBS was 0.18/1000 live births in
SA and 0.16/1000 for the NT. The majority of infants with GBS presented with sepsis,

pneumonia, or meningitis.

Developmental delay was the most commonly recorded long-term complication at 1 year old.
Risk factors for EOGBS included maternal GBS carriage, previous fetal death, identifying as

Aboriginal and/or Torres Strait Islander, and maternal fever in labor/chorioamnionitis.

Conclusions: GBS remains a leading cause of neonatal morbidity and mortality. Adding
previous fetal death to GBS screening guidelines would improve GBS prevention. The
introduction of maternal GBS vaccination programs should be guided by country-specific

disease epidemiology.



INTRODUCTION

Group B Streptococcus (GBS) colonizes approximately 10-30% of pregnant women.(1, 2) While
GBS infections rarely lead to maternal death, infections can result in miscarriage or stillbirth of
the fetus,(3) and GBS is the most common cause of early neonatal infections worldwide.(4)
Neonatal (early onset) GBS infection (EOGBS) is defined as occurring up to 7 days of life and
likely develops after aspiration of infected amniotic fluid and/or exposure to GBS colonization of
maternal genital tract;(5) late onset disease (LOGBS) occurs from 7 days to 90 days of life, with
uncertain pathogenesis but nosocomial sources are implicated in addition to acquisition of the
pathogen from the maternal genital tract.(6)

Two major screening approaches have been adopted internationally. The first is based on the
stratification of risk for pregnant women at the time of delivery with IAP administered to women
in labor with clinical risk factors for the disease. The second is based on the universal screening
of pregnant women by vaginal and rectal swabs for GBS with IAP then offered to carriers.(7)
Prior to the introduction of intrapartum antibiotic prophylaxis (IAP) for those women at risk of
GBS disease, the incidence of EOGBS disease in Australia was 200-300 per 100,000 live
births.(8) In Australia, the management strategies of GBS began evolving in late 1970. Australia
has no national policy, and states and territories have different guidelines, recommending
screening or a risk-based approach, or a combination of the two.(9) Antenatal guidelines have
recommended routine GBS screening at 36 weeks gestation in South Australia (SA: population
1.77m, including 42,000 Aboriginal and Torres Strait Islander people) since 2004 and prior to
2009 in the Northern Territory (NT: population 246,500, including 74,500 Aboriginal and Torres
Strait Islander people).(10) In Tertiary Hospitals, IAP is recommended for women screened GBS

positive during pregnancy, women who have given birth to a neonate with previous GBS sepsis,



pregnant women who are GBS negative or unknown with rupture of membranes (ROM) > 18
hours, and women in preterm labor or with preterm prelabor rupture of membranes (PPROM)
who are GBS positive or unknown.(11)

No publicly available data indicates how well the guidelines are followed in South Australia. In
the Northern Territory, clinical audits were undertaken in 2009 as part of the ABCD Project in
Aboriginal Primary Health Care Centres and identified that low vaginal swabs were performed
for 49% of pregnant women in the Top End and 62% in Central Australia. No data is available
for the administration of IAP.(12) A retrospective cohort study in the New England local health
district, New South Wales (NSW) Australia, between 2006—2016, investigated compliance with
GBS screening and IAP. In 2005, they changed GBS management from identifying risk factors
to universal screening and provision of IAP. Of the women eligible for routine GBS screening,
69% were screened, and 21.5% of those were positive for GBS. IAP was received by 79% of
these women.(9) Despite the introduction of routine maternal GBS screening and IAP and a
greater than 80% reduction in the incidence of EOGBS cases in Australia, GBS remains a
leading infectious cause of neonatal morbidity and mortality.(2)

There are limited contemporary data regarding the true incidence of GBS in Australia following
the introduction of routine maternal screening and IAP. In 2012, a systematic review of the
global burden of perinatal GBS infection identified only three studies investigating the incidence
of neonatal group B streptococcal infection in Australia.(13) Each of the identified Australian
studies confirmed that following the introduction of IAP, the incidence of early-onset neonatal
GBS fell.(14-16) The largest, multi-center study reported a reduction in EOGBS incidence from
1.43/1,000 live births in 1993 to 0.25/1,000 live births in 2001.(15) However, little change was

reported in LOGBS disease following the introduction of IAP, with 0.94/1,000 prior to the



introduction of IAP and 0.72/1,000 after its introduction. (14) A follow up 2016 systematic
review that included three further studies from Australia found that the overall estimated
incidence of infant GBS disease was lower (0.49/1,000 live births), than the 2012 systematic
review (0.53/1,000) in high-income countries where IAP was predominantly in use.(17)
Recently, attention has focused on the potential role of maternal GBS vaccination.
Internationally, GBS vaccine development has advanced to phase II trials in pregnant
women.(18, 19) Accurate data on the incidence, risk factors, disease burden, and outcomes of
GBS in infants is critical to guide cost-effectiveness estimates and local and national policies
focusing on a new immunization program targeting this disease. At present neonatal GBS disease
is not a notifiable disease, and there are sparse contemporary data on incidence and disease
burden in Australian infants. In addition, data on GBS affecting Aboriginal and Torres Strait
Islander infants is similarly limited. The current study aimed to identify the true incidence and
disease burden of EOGBS and LOGBS infection in SA/NT and identify risk factors predisposing
newborns to these infections.

PATIENT AND METHODS

Infants diagnosed with GBS during the period 2000-2015 in all major hospitals with birthing
units in SA and NT were included in this study, including: the Women's and Children's Hospital,
the Lyell McEwin Hospital, Flinders Medical Centre in SA; and the Royal Darwin Hospital and
Alice Springs Hospital in the NT. The study included all tertiary hospitals in the three most
populated cities in SA and the NT. It did not include smaller private hospitals and infants born in

smaller remote and rural hospitals.



Identification of cases and controls

Clinical cases were identified by searching pathology databases for GBS-positive sterile site
specimens from infants aged less than 90 days and identifying cases using the "ICD 10 CODE
P36.0: Sepsis of newborn due to streptococcus, group B".

Cases were classified using an adapted case definition from the Ontario Public Health Standards
Infectious Disease Protocol case definition(20) with a "confirmed GBS case" defined as an infant
with: GBS cultured from a normally sterile site, clinically-compatible signs, and symptoms of
invasive disease up to 90 days after birth.

A "clinically suspected GBS case" was defined as clinically-compatible signs and symptoms and
a diagnosis of invasive GBS disease in a newborn up to 90 days after birth, whose mother has
laboratory confirmation of Group B streptococcus from a lower vaginal or anorectal specimen.
Clinically suspected GBS cases were included to ensure completeness of reporting in cases
where an infant is treated early with antibiotics before all the appropriate specimens have been
taken. Control infants were identified in a 2:1 ratio, with one selected control born as soon as
possible before the case and a second control as soon as possible after the case. Control infants
were matched for gender and birth weight categories (<1500 grams, 1500-2499 grams, >3000
grams). In smaller Northern Territory hospitals, not all controls could be matched by sex.
Potential control infants were excluded if they had clinical evidence of sepsis during the first 90
days of life.

Data collection

Data were collected from medical records by trained medical students, Registered Nurses, and

Medical Officers, using a pre-specified data collection form, for all proven and suspected GBS



cases and controls (supplementary material). The lead investigator oversaw data collection. Data
were then entered into a Redcap database, where data quality checks were conducted.

HREC approval

Research ethics approval was obtained from the South Australian Aboriginal Health Research
Ethics Committee, the Women's and Children's Health Network Human Research Ethics
Committee, the Central Australian Human Research Ethics Committee, and the Human Research
Ethics Committee of the Northern Territory Department of Health and Menzies School of Health
Research.

Sample size and statistical methods

A total of 363,968 (including 30,533 Aboriginal and Torres Strait Islander) live births occurred
in SA and the NT over the study period.(21) Based on 2012 data, the Women's and Children's
Hospital and Lyell McEwin Hospital sites account for approximately 41% of births in SA, with
4.0% and 3.9% of Aboriginal infants births, respectively. In the NT, the Royal Darwin Hospital
and Alice Spring Hospital sites contributed to approximately 67% of all births with 35% and
55% of Aboriginal births, respectively. With a conservative estimate of 0.11 per 1,000 live births
for early-onset disease and 0.08 per 1,000 live births for late-onset disease based on the
Australian Paediatric Surveillance Unit (APSU) data,(22) we expected approximately 40 early-
onset neonatal GBS sepsis cases and 29 late-onset GBS cases over the 16-year study period.
This is primarily a descriptive study, and the sample size is not specifically powered to detect
differences between groups, but instead, it has been chosen pragmatically based on feasibility.
The period 2000-2015 was chosen to make the results relevant to contemporary management

procedures.



We assessed the association between clinical features related to EOGBS and LOGBS infection
using logistic regression, expressed as odds ratios with 95% confidence intervals. Risk factors
for GBS were analyzed using univariate logistic regression. The analysis was performed for 1)
EOGBS cases, compared to matched controls, and 2) LOGBS cases, compared to matched
controls. The analysis was done using Stata version 17.(23)

RESULTS

INCIDENCE OF GBS

During the 16-year study period, of a total of 188 cases of confirmed or clinically-suspected GBS
cases, 139 were confirmed (Table 1). This included 78 cases (56.1%) of EOGBS and 61 cases
(43.9%) of LOGBS. There were an additional 49 cases that had clinically suspected GBS disease
with a positive maternal swab for GBS (Figure 1). Of the combined confirmed/clinically-
suspected cases there were 125/188 EOGBS (66.5%) and 63/188 LOGBS cases (33.5%) in
SA/NT.

Using the number of live births identified from the Australian Bureau of Statistics in SA during
the study period (302,421), the SA incidence (of clinically suspected and confirmed cases) was
0.26/1,000 live births for EOGBS disease and 0.18/1,000 for LOGBS. There were 61,547 live
births in the NT during this period. The estimated incidence (of clinically-suspected and
confirmed cases) in the NT was 0.73/1,000 live births for EOGBS and 0.16/1,000 for LOGBS.
When only confirmed cases were included, the incidence for EOGBS in SA was 0.19/1,000 live
births and for LOGBS was 0.17/1,000 live births, and NT incidence for EOGBS was 0.36/1,000

and for LOGBS was 0.15/1,000 live births.



DISEASE BURDEN

The majority of infants with EOGBS presented with sepsis followed by meningitis and
pneumonia. Infants with LOGBS were more likely to present with meningitis, than those with
EOGRBS, and the opposite was the case for pneumonia. Infants with LOGBS were more likely to
require ventilation, and had a longer admission (Table 2). Developmental delay was the most
commonly-recorded long-term complication at 1 year of age (Table 2).

During the study period, 10 of 24 neonatal deaths in the study cohort were attributed to GBS
infection.

RISK FACTORS

Univariate analysis of risk factors associated with GBS disease included known maternal GBS
carriage. For EOGBS, GBS carriage, previous fetal death, maternal chorioamnionitis, prolonged
rupture of membranes > 18 hours, and identifying as Aboriginal or Torres Strait Islander were all
associated with an increased risk of disease. (Table 3). For those with LOGBS, maternal
fever/chorioamnionitis and GBS carriage were associated with a higher risk of LOGBS (Table
4). In the control group, 173/264 (66%) were screened for GBS, with 28/173 (16%) carrying
GBS. Of the 28 GBS-positive controls, 13 (46%) received IAP before delivery. In the cases,
93/139 (67%) were screened for GBS, with 40/93 (43%) carrying GBS. Of the 40 GBS-positive
cases, 12 (30%) received IAP before delivery.

DISCUSSION

Despite the introduction of GBS screening programs and maternal IAP use, it is clear that the
incidence and disease burden of GBS in Australia requires better prevention. The high rates in
the NT indicate the importance of preventative strategies, including any future antenatal GBS

vaccination program.



While a recent prospective surveillance study conducted in the United Kingdom (UK) over
2014-2015 showed that the incidence of GBS disease was increasing despite national screening
and prevention guidelines,(24) previous Australian studies have reported a decrease in the
incidence of EOGBS in particular. This difference may be because Australia employs universal-
screening vaginal swabs, or a risk-based approach depending on state guidelines, compared to
the UK, where only the risk-based screening approach is applied.(25, 26) In the Netherlands,
where a risk-based approach is applied, the rising incidence of GBS disease has been attributed
to an increase in the number of GBS cases caused by GBS serotype III (clonal complex 17).(7)
The incidence of suspected and confirmed EOGBS cases in the NT was higher in this study
compared to previous Australian data.(15, 27) A previous surveillance (APSU) study was
conducted between 2005-2008 at 12 major public hospitals across Australia,(27) did not include
the NT. Further, the authors concluded that clinicians only reported about one-third of actual
GBS cases in this time, indicating the importance of having multiple sources of surveillance in
national studies.(27)

This study captured both laboratory data and clinician-reported GBS cases and covered a 16-year
time frame, thus providing a more reliable estimate of the true incidence of GBS disease. The
high incidence of EOGBS in the NT indicates that geographical and socioeconomic factors may
predispose to higher infection rates.

Maternal IAP may be a protective factor against neonatal EOGBS disease; with other studies
showing that the use of maternal IAP had a negative linear relationship with EOGBS.(28) TAP
was not protective against LOGBS. The long-term implications of widespread IAP include
disruption of neonatal microbiota, which may increase neonatal risks of associated diseases

including coeliac disease and type 1 diabetes, as well as life-long risks for obesity and
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asthma.(29) IAP should therefore be administered thoughtfully and according to current
guidelines.

The unadjusted EOGBS analysis indicated Aboriginal or Torres Strait Islander infants may be at
increased risk of EOGBS as estimated in other Australian studies.(8) Infants in this demographic
were more likely to have EOGBS compared to LOGBS; this warrants further evaluation of
colonization and GBS strain virulence. Another study conducted in Townsville did not find that
Aboriginal newborns were more at risk of neonatal sepsis(30) and a NZ study showed that Maori
and Pacific Island infants were similarly not at greater risk of GBS infection.(31)

One potential new direction for the management of this important perinatal complication is
maternal GBS vaccination. A GBS vaccination program would likely be acceptable to pregnant
Australian women, as there are already successful pertussis and influenza vaccine programs for
this cohort and especially where vaccination is primarily to protect the infant.(32) Maternal IAP
has made a significant impact in decreasing neonatal morbidity and mortality due to EOGBS, but
it has not reduced the incidence or clinical burden of LOGBS.(33) As a result, it is increasingly
apparent that a future vaccination program would be the most effective approach to lowering the
incidence and disease burden of LOGBS. A study in the UK showed that a GBS vaccination
program would prevent about twice as many cases of death and disability in the neonate as
microbiological screening, and three times as many as risk factor-based screening.(34) A
vaccination program could also contribute by preventing the impact of widespread antibiotic use
on bacterial antibiotic resistance (35) and microbiota dysbiosis.(29) Other potential vaccination
benefits include the prevention of preterm labor caused by GBS as well as reduced stillbirth rates

caused by GBS infection.(35)
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Capsular polysaccharide (CPS) serotype III is a major cause of neonatal disease, and is
particularly associated with neonatal GBS meningitis.(36) As a result, this serotype is a key
target for CPS-protein conjugate vaccines. GBS vaccine development has advanced to phase 11
trials.(18),(19) Alternatives to CPS-based vaccines include those based on conserved antigenic
proteins.(37) Multi-genomic approaches have identified new GBS proteins and may facilitate
future GBS vaccine development.(38)

In selecting the optimal vaccine design, it is important to identify the most prevalent GBS
serotypes and sequence types in all the regions of the world.(38) Further Australian data on GBS
serotypes is required in order to contribute towards vaccine and policy development. Further
Australian studies are also necessary to ascertain whether it is economically viable to implement
a GBS vaccination program to pregnant women. However, a 2018 UK study clearly established
the cost-effectiveness of such a vaccination program when considering the cost and the burden of
invasive GBS disease.(39)

This study has some limitations. The study used a retrospective design, where a prospective
study of risk factors would ensure more complete data collection. Further, retrospective data
collection is associated with a greater risk of missing data, with pertinent information often not
included in medical notes resulting in a reliance on the accuracy of clinicians' data entries and the
availability of results on pathology databases. Due to the number of cases and missing data,
multivariate analysis of risk factors was not able to be conducted, which increases the risk of
confounding. Although the majority of controls were matched, the small number of patients
identified in the NT made it difficult to match every case for gender and weight category

(particularly in the case of very premature or low birth weight infants as these were often
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transferred interstate to major tertiary centers for ongoing care). Finally, we did not evaluate
which specific GBS strains were responsible for GBS disease burden.

While clinically suspected cases were included in the data collection stage of the study to
calculate the incidence of GBS, they were excluded in the analysis of risk factors to ensure the
validity of the data. Exclusion of clinically suspected cases when evaluating risk factors ensured
a more robust data set in an era of IAP where many infants who clinically have EOGBS disease
have negative blood cultures due to the sensitivity of newborn blood cultures being low, which is
further compounded by the use of maternal antibiotics in labor.(40) However, by excluding
clinically suspected cases from data analysis, this may have influenced the identification of risk
factors associated with early onset disease.

CONCLUSION

This study identified that in addition to prior known risk factors, previous fetal death should be
considered a risk factor for neonatal EOGBS infection. Aboriginal or Torres Strait Islander
infants may be at increased risk of EOGBS. The incidence of EOGBS in the NT appears much
higher than the national average and would potentially benefit from a future maternal GBS
vaccination program, which may lower both the incidence of EOGBS and LOGBS and

potentially lead to disease eradication.
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Figure 1 Flow chart of study inclusion

Potential GBS cases identified
using ICD P36.0 & pathology
results
n=219

Case notes retrieved and
reviewed
n=219

Excluded

Reasons:

* Clinically suspected, maternal
swab unknown, n=19

* Clinically suspected, maternal
swab negative, n=12

Clinically suspected cases:
* Clinically suspected, maternal
swab positive n=49
* EOGBS n=47
* LOGBS n=2

Clinically confirmed cases
n=139
EOGBS n=78
LOGBS n=61

*EQGBS = Early-onset Group B Streptococcus; LOGBS = Late-onset Group B Streptococcus




Table 1: Description of confirmed early and late onset GBS cases and controls in South
Australia (SA) and Northern Territory (NT)

Characteristic

EOGBS
n/N (%)

LOGBS
n/N (%)

Controls

n/N (%)

SA Hospitals
NT Hospitals
Birth weight
< 1500g
1500-2499 g
> 2500g

Sex

Male

Female

56/78 (71.8)
22/78 (28.2)

10/76 (13.2)
11/76 (14.5)
55/76 (72.4)

43/78 (55.1)
35/78 (44.9)

52/61 (85.3)
9/61(14.8)

31/59 (52.5)
8/59 (13.6)
20/59 (33.9)

34/61 (55.7)
27/61 (44.3)

210/264 (79.6)
54/264 (20.5)

71/264 (26.9)
37/264 (14.0)
156/264 (59.1)

140/264 (53.0)
124/264 (47.0)

*EOGBS = Early-onset Group B Streptococcus; LOGBS = Late-onset Group B Streptococcus
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Table 2. Presenting signs and symptoms, complications, and clinical features of confirmed

late-onset group B streptococcal (LOGBS), compared with early-onset group B streptococcal
(EOGBS) infection

Presenting signs and symptoms, LOGBS EOGBS Odds ratio (95% Cl) P-
complications, and clinical features  n/N (%) n/N (%) value
Clinical Presentation(s)

Sepsis 55/61 (90.2) 66/78 (84.6) 1.67 (0.59 to 4.73) 0.34
Meningitis 16/61 (26.2) 7/78 (9.0) 3.61 (1.38 t0 9.45) 0.009
Pneumonia 8/61 (13.1) 26/78 (33.3) 0.30(0.13t0 0.73) 0.008
Clinical features

Intensive care or high dependency 37/60 (61.7) 35/75 (46.7) 1.84 (0.92 to 3.67) 0.08
Required intubation or ventilation 41/60 (68.3) 31/75 (41.3) 3.06 (1.50 to 6.24) 0.002
Days in hospital mean days (SD) ** 57.6 (41.7) 16.2 (21.1) RR 3.55(2.60t0 4.85) <0.001
Neonatal death due to GBS infection 3/61 (4.9) 7/77 (9.1) 0.52 (0.13 to0 2.09) 0.36
CSF culture or PCR positive 10/51 (19.6) 4/58 (6.9) 3.29(0.96 to 11.25) 0.06
Complications (first year of life)

Developmental delay 4/61 (6.6) 3/78 (3.9) 1.75(0.38 to 8.15) 0.47
Microcephalyt 1/61 (1.6) 0/78 (0)

Cortical blindnesst 0/61 (0) 1/78 (1.3)

Deafnesst 2/61 (3.3) 0/78 (0)

Periventricular Leukomalacia 2/61 (3.3) 1/78 (1.3) 2.61(0.23 to 29.48) 0.44

t Unable to calculate due to small numbers and wide range of error. ** Note that a negative binomial
regression model was fitted & the estimate and Cl provided are a Rate Ratio (RR) rather than an Odds

Ratio (OR).
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Table 3: Maternal and perinatal risk factors for confirmed EOGBS infection using univariate
analysis compared with matched controls

Potential risk factors Cases Controls Odds ratio P value
n (%) n (%) (95% Ci)
Maternal Age, mean (SD) 29.2 (6.4) 28.5(5.4) 1.02 (0.97 to 1.07) 0.42
Aboriginal or Torres Strait Islander 18/78 (23.1) 19/149 (12.8) 2.05 (1.01 to 4.19) 0.048
Maternal smoking 18/30 (60.0) 28/56 (50.0) 1.50 (0.61 to 3.69) 0.38
First-time pregnancies 23/76 (30.3) 49/148 (33.1) 0.87 (0.48 to 1.59) 0.67
Multiparous mothers 44/76 (57.9) 82/148 (55.4) 1.11 (0.63 to 1.94) 0.72
GBS carrier 25/58 (43.1) 19/100 (19.0) 3.23 (1.57 to 6.64) 0.001
Previous baby with GBS infection 3/75 (4.0) 1/150 (0.7) 6.21 (0.63 to 60.73) 0.12
Previous fetal death 10/74 (13.5) 5/150 (3.3) 4.53 (1.49 to 13.80) 0.008
Maternal fever/ chorioamnionitis 29/63 (46.0) 10/127 (7.9) 9.98 (4.42 t0 22.52) <0.001
Rupture of membranes = 18 hours 21/76 (27.6) 18/148 (12.2) 2.76 (1.36 to 5.58) 0.005
Antibiotics 4 hrs prior to delivery 5/75 (6.67) 24/150 (16.0) 0.38 (0.14 to 1.03) 0.06
Method of delivery
Vaginal delivery 54/76 (71.1) 87/148 (58.8) ref *<0.001
Caesarean section with labour 19/76 (25.0) 29/148 (19.6) 1.06 (0.54 to 2.06) 0.87
Caesarean section without labour 3/76 (4.0) 32/148 (21.6) 0.15 (0.04 to 0.52) 0.003

* Global p-value, Note: Prematurity could not be assessed as cases and controls were matched by birthweight.
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Table 4: Maternal and perinatal risk factors for confirmed LOGBS infection using conditional
univariate analysis compared with matched controls

Cases Controls Odds ratio P value
n (%) n (%) (95% Ci)
Maternal Age, mean (SD) 27.5(5.3) 29.2 (6.6) 0.96 (0.91 to 1.01) 0.09
Aboriginal or Torres Strait Islander 6/58 (10.3) 13/109 (12.0) 0.85 (0.31to 2.37) 0.76
Maternal smoking 8/19 (42.1) 24/37 (64.9) 0.39(0.13 to 1.22) 0.11
First-time pregnancies 16/48 (33.3) 41/110(37.3) 0.84 (0.41t0 1.72) 0.64
Multiparous mothers 29/52 (55.8) 55/111 (49.6) 1.28 (0.66 to 2.49) 0.46
GBS carrier 15/33 (45.5) 9/70 (12.9) 5.65 (2.12 to 15.04) 0.001
Previous baby with GBS infectiont 1/54 (1.9) 0/113 (0.0)
Previous fetal death 2/54 (3.7) 3/113 (2.7) 1.41 (0.23 to0 8.70) 0.71
Maternal fever/ chorioamnionitis 10/31 (32.3) 9/97 (9.28) 4.7 (1.68 to 12.89) 0.003
Rupture of membranes = 18 hours 9/49 (18.4) 14/110 (12.7) 1.54 (0.62 to 3.85) 0.35
Antibiotics 4 hrs prior to delivery 18/47 (38.3) 32/111 (28.8) 1.53(0.75 to 3.14) 0.24
Method of delivery
Vaginal delivery 33/57 (57.9) 47/112 (42.0) ref *0.09
Caesarean section with labour 11/57 (19.3) 22/112 (19.6) 0.71(0.30to 1.67) 0.43
Caesarean section without labour 13/57 (22.8) 43/112 (38.4) 0.43 (0.20 to 0.92) 0.03

* Global p-value, T Unable to calculate due to small numbers and wide range of error. Note: Prematurity could not
be assessed as cases and controls were matched by birthweight.
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. GBS STUDY: USE THIS FORM FOR INDEX CASES

BABY URN:,
MOTHERS URN;,
Once form completed please delete baby's and mother’s URN before sending form to WCH
Instructions: Please each q jon by ticking the appropriate box or writing your response in the space provided.

UK= unknown, NA = Not applicable
DE-IDENTIFIED ID: (Wit for WCH, At for AliceSprings, D#i#t for Royal Darwin etc)

Enter the following information |

1. First 2 letters of first name: DD 2. First2letters r;f sumame: DD
3. Date of Birth: 00,000,040 4 sex [ImOe
5. Postcode of family: DDDD 6. Time Of Birth (24 HR CLOCK): DD : DD

7. Date of Admission to Neonatal Unit: DD/ DD / DD & Time Of Neonatal Unit Admission (24 HR CLOCK): DD : DD

8. Was patient admitted to NIcUHDU? [l ves [Ino Clux
If yes, what was the total length of ICU admission; D E] Days D D hours

matemal noe: /(31,0071
10. Transferred from arother hospita? Y 1 N[Juk ] IF vES, SPECIFY WHICH HOSPITAL
Date of Admission at referring hospital: DD/ DDI DD

11. Is the child of ATS| descent? Aboriginal D Torres Strait Islander D Both D No D UKD

9. Mother's Ethnicity D UK

BIRTHHISTORY; g !

10. Gestational age:  Term D Pre-term (<37 weeks) D if pre-term, state gestational age (weeks) UKD

11. Mothers Parity PRIOR to delivery of this child: G _ P

12. Birth weight grams (exact weight if known please)

& Weight category:

0O <7499 O 750-9999 [0 41000-1499g
O 1500-1999g 1 200024999 [J 2500-2999g
O 3000-3499g 0 »>/=235009

13: Method of defivery:
Spontaneous vaginal delivery (no instruments)

Spontaneous vaginal delivery (with instruments: Vontousse suction cup D. forceps D, intrauterine scaip electrode D)
Induced vaginal delivery (no instruments)

Induced vaginal delivery {with instruments: Vontousse suction cup D forceps [:[ intrauterine scalp electrode D)
Caesarian section, WITH labour

Caesarian section, WITHOUT labour

ooocgoano

GBS STUDY Page 10of9

14, APGAR SCORE:

At 1 min

At 5 min At 10 min

Activity (Muscle Tone)

Pulse

Grimace (Reflex Imitability)

Appearance (skin colour)

Respiration

OR if APGAR breakdown not known:

Total score at 1 min:
Total score at 5 min:
Total score at 10 min:

Resuscitation required: Y D N D UK D: If YES:

Nasapharyngeal suctioning D

Bag & Mask Venﬁ[aﬁonl:] CPAP/Neopuff L_.] highest Fio2 reached: %

Chest compressions D
Intubation D

15. Prolonged rupture of membranes (more than 18 hours prior to delivery): Y D N D

IF YES, LENGTH OF RUPTURE OF MEMBRANES HRS

IF YES, did mother receive matemal antibiotics during labour? Y D N D DKD

Name of MATERNAL antibiotics: D UK

Amoxycillin
Ampicillin
Azithromycin
Benzylpenicillin
Clindamycin
Erythromcyin
Lincomycin

Other:

Other:

start pate: (1L, LI03,0C000
start pate: 11,101,007
stert pate: 1,/ CICT,L1070
start Date: 1C1,/CI0C1,0000
startpate: I/ 00,0000
start pate: (11,101,007
start pate: 11,101,007
start pate: 11,1307
start pate: LJL1,/L10T, 0000

&nd pate: (ICT,L100,03070
&nd pate: (1C1,LI01,03070
&na Date: (11,1000
&nd pate: (11,101,007
&nd pate: (1C1,C1C1,/[307
end pate: (1C1,L000,00070
&nd pate: [ JC1,LI01, 0000
&na ate: L1, 01,/ 300
&na pate: 1L, 00,0000

Was at least one dose of IV Antibictics given at least 4 hours from onset of rupture of membranes prior to baby’s delivery?

v xOuw(d

GBS STUDY
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DATE OF MOTHERS 1* known anTenaTAL visiT: LIL1/LICL/ 0] or GesTATION IF kvown: Weeks

16. GBS SWAB TAKEN OF MOTHER DURING This Preanancy: Y (1 n[(Juk [
£ YES, was GBS swab posiTive? v nCJuk[C]
If YES what gestation was swab taken at: _____ weeks OR: DATE swab was taken D D ! D D / D D
IF YES, Where was the SITE of GBS swab: .
RECTO-VAGINAL []
RECTAL L]
LOW or HIGH VAGINAL [
FROM URINE CULTURE []

poNT know []
OTHER

17. IF GBS SWAB WAS NOT TAKEN this pregnancy, was this patient known to have a previous positive GBS swab prior to this
pregnancy?

yONO

If YES what gestation was swab taken at: weeks OR: DATE swab was taken D E] / D D / D D
IF YES to known previous GBS swab, where was SITE of swab:

RECTO-VAGINAL []
rectaL [

LOW or HIGH VAGINAL L]
FROM URINE cULTURE [

ponTkNow [
OTHER

18. Any previous delivery of an infant with GBS disease: Y D N D
IF YES:

Infant DOB Date of Birth: DD/DDIDD Sex: D M D F

19. Any previous history of fetal death? Y D N D
IF yes at what age:
IF yes, what diagnosis was given

20. Any previous history of neonatal death {under 30 days)? Y D N D
IF yes at what age:
IF yes, what diagnosis was given

[ Yes (7 yes, specity details betow) L1 No [ uk
Previous births <37 weeks: [T ves (o [ Uk ifyes, gestational age at birth
Asthma: DYesD No DUK If yes, D resoived Dongoing; DBLANS: v vvierire e ere s
DYesD No DUK lfyes,D resolved Dongoing; Details: ...ooovvnieiinenne
DYesD No DUK Ifyes.D resolved Dongoing; Details: ..ovvevee e

21. Past/concurrent medical conditions:

weeks (if known)

Cardiovascular disease:
Other respiratory disease:

GBS STUDY A Page3of 3

Co-infection (e.g. influenza, viral RTI): DYes D No DUK if yes.DresoIved Dongoing; Details: ............
Diabetes mellitus: DYes D No DUK If yes, D(esolved D ongoing; Details: ......ccoooiineeiriiniinns
Obesity DYes D No DUK If yes,L__]resolved D ongoing; BMI ______

DYes D No DUK lfyes,Dresolved D ongoing; Details: .......cooeieieieiecenns
DYes D No DUK Ifyes,Dresolved D ongoing; Details: ..o iiiininienas

DYes E] No DUK lfyes,[:lresolved D ongoing; Details: .....oocoveininiiniciiiiins
DYes D No DUK Ifyes,D resolved D ongoing; Details: ..o

Other metabolic:
Immunodeficiency conditions:

Other: ...
Other: ..

22. Maternal Smoking status: D Current smoker DPast smoker

23.

N

Any recreational or illicit drugs used during pregnancy, please SPRCIFY. ........ocii et it

24. Any other known matemal complications or issues this pregnancy, please specify: ...........

25. Any foetal complications identified during this pregnancy (from first/second trimester screening or morphology ultrasounds), please
SPECIfY: oo

26. Any suspicion of matemal charicamnionitis during labour? (Maternal Intraparturn Fever, maternal tachycardia, matemal uterine
tachycardia, fetal tachycardia, foul smelling amniotic fluid) Yes D No D DK
RECRUITMENTPROCESS

27. How was the patient identified?

ETAIL

Neonatal Initial Presentation:

28. 1% medical presentation or review by clinical staff:

oae IL,0000 Ouk & mime 010 20 Cux

29. Place of medical presentation:
Operating theatreD Labour ward D Postnatal ward D Neonatal unit D Emergency Dept D GP D UK D

30. Mad the baby had any feeds prior to presentation, if so please specify type and number of days:
[0 Breastfed: Days____Hours_____
[0 Formulafed: Days___ Hours____
O Mixed breast aﬁd formula feeds: Days ____ Hours_ |

31. Was a Full Blood Count done on the neonate prior to onset of GBS symptoms?

Yes D No D UKD

Hospital protocol for maternal choricamnionitis:  Yes D No D UK D

If YES, was this because of:

Hospital protocol for mother with positive GBS swab but baby was asymptomatic: Yes D No D UKD

Mother had a negative GBS swab but there was some clinical concem regarding the neonate (increased respiratory rate,
hypoglycaemia, hypothermia, etc) YesD No[] UK

Mother's GBS status was unknown and there was some clinical concem regarding the neonate (increased respiratory rate,
hypoglycaemia, hypothermia, etc) Yes No UK

Other, please specify
GBS STUDY page 4 of 9




If FBC was taken to screen for GBS disease in the newbom what was the:

Total White cell count

{please include units)

Total Neutrophil cell count

Total Band count

{please include units)

Band Neutrophil Ratio (aka “I/T” ratio)

Date of FBC: DD/DD/DD

32. 1* dose of parenterat antibiofics given:

Date: DD/DD/DD orDUK

Given by: D UK

Name and dose of antibiotics:

[ &P at 6P cinic Cinep

Ampicillin, Dose mg
Amoxycitlin, Dose mg
Benzylpenicillin, Dose mg
Benzathine peniciliin, Dose mg
Cefotaxime, Dose mg
Ceftriaxone, Dose mg
Flucloxacillin, Dose mg
Gentamicin, Dose mg
Vancomycin, Dose mg
Cther:

Other:

N tal Clinical Pr tion on A

33. Syndrome/s (tick all that apply).

(please include units)

(please include units)

"ﬁme of FBC: DD : DD24hrs

Time: DD DDZAhrs

DU/K

start pate: [1C1,101,0301
start 0ate: (11,007,000
start pate: 11,003,007
start pate: 11,101,000
start pate: 11,101,000
start pate: 11,101,000
start pate: [ 11,007,100
start oate: (1C1,L101,000]
start pate: (11,101,000
start pate: (11,101,000
start pate: (1,101,001

D Meningitis D Septicaemia D Pneumonia

DOther invasive disease: .......

34. Vital signs on presentation:
Heart rate:

Respiratory Rate:

Max Max

GBS STUDY

Blood Pressure:

! Highest

O

D Inpatient ward

end pate: (1,101,101
end pate: (13,L300,0000
ena pate: I, LI01,0003
end pate: (L1, C101,0007
end pate: 11, L10],/C10]
£nd pate: LIC1, 101,010
£na pate: I, 101,000
end ate: 11,/ CI01/L10C]
na pate: (JC1,/0],/007
ena pate: (11,C1,00070
end pate: JC1,L301,0001

Temperature: °c

Page5of9

Min Min

/ Lowest

35. Presenting Signs and Symptoms in neonate (tick all that apply)

Temperature instability (< T 36.5%)
Pyrexia (2 T 37.5°)

Vomiting

Poor feeding

Imitablefunsettied

Abdorninal distension

Cyanosis

Respiratory symptoms/ (increased respiratory rate or T work of breathing)

Apnoea

Bradycardia

Poor peripheral perfusion
Hypotension

Unexpected need for resuscitation
Hypoglycaemia

Lethargy

Seizures

Capillary refill time more than 2 seconds

Metabolic and/or respiratory acidosis
Tachycardia
Shock

Persistent foetal circulation (Persistent Pulmonary Hypertension)

DIC

Clinical Information during Acute Hospitalisation

Neonatal Complications:

36. Were there any complications during the acute admission or at follow up:

Dves CIne Dlux
ves [lno CJuk
Yes DNo DUK
Yes DNO DUK
:]Yes DNO DUK
Cves Do Dluk
:IYes DNO DUK
Yes DNO DUK
Oves Cno Kux
Oves Clnvo Dux

[ves [ino L UK
gYes [no UK
LlYes ENO LUK
LIYes ENo L] UK
" Cves Do L UK
Cves Clno Luk
EYes ENo LIUK
Clves Cno LJ UK
[:Yes ENO LJ UK
Clves Cino [ux
Cves Cno LUK
Oves [CIne Clux

[dves One Clux

D Pneumonia

D Present at 6 week check up

D Present at 1 year check up

D Focal infection involving bones or
joints

D Present at 6 week check up

[T presentat1 year check up

D Focal infection involving skin
and/or soft tissue

D Present at 6 week check up

D Present at 1 year check up

D focal infection of the urinary tract

D Present at 6 week check up

D Present at 1 year check up

D Endocarditis

[T eresent at 6 week check up

D Present at 1 year check up

D Meningitis

D Present at 6 week check up

L presentat1 year check up

[ ventricuntis (cns)

D Present at 6 week check up

D Present at 1 year check up

GBS STUDY

Page6of9




D Osteomyelitis

D Present at 6 week check up

[:] Present at 1 year check up

D Present at 6 week check up

D Present at 1 year check up

Developmental delay
Spastic quadriplegia [T present at 6 week check up [ presentat 1 year check up
Microcephaly [T present at 6 week check up L1 presentat1 year check up

Seizure disorder

D Present at 6 week check up

D Present at 1 year check up

Cortical blindness

D Present at 6 week check up

L] presentata year check up

Deafness

D Present at 6 week check up

D Present at 1 year check up

olojojoyoro|o

Periventricular Leukomalacia
(on brain imaging)

D Present at 6 week check up

D Present at 1 year check up

[T other:

D Present at 6 week check up

D Present at 1 year check up

D Present at 6 week check up

D Present at 1 year check up

D Present at 6 week check up

D Present at 1 year check up

Neonatal Interventions Received During Hospital Admission

37. Required Intubation/mechanical ventilation DYes DNO DUK
If yes:

Method of ventilation:

1) Non-invasive ventilation : D CPAP D BPAP D UK

Episode 1 Start Date: DD/DD/DD
Episode 2 Start Date: D/DD/DD
Episode 3 Start Date: D/DD/DD
Episode 4 Start Date: DD/DD/DD

2) Invasive ventilation

Episode 1 Start Date: DD/DD/DD
Episode 2 Start Date: D/DD/DD
Episode 3 Start Date: D/DD/DD
Episode 4 Start Date: DD/DD/DD

38. Required nasogastric feeds?
Fed expressed breast milk exclusively via ng
Fed formula exclusively via ng
Fed a mixture of expressed breast milk and formula via ng D Yes D No D UK

GBS STUDY

End Date:DD/DD/DD
End Date:DD/DD/DD
End Date: D/DD/DD
end pate: LI, [0, 301

End Date:DD/DD/DD
end pate: LIC1/ 0T, 10
End Date:DD/DD/DD
End Date:DD/DD/DD

average FI102 required: __ %
average F102 required: __ %
average FI02 required: __ %
average F102 required: __ %

average FIO2 required: __ %
average FI02 required: __ %
average FI02 required: _ %
average FI02 required: __ %

DYes DNo DUK
[ves Tlno Cuk
Clves Cne Cluk
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Start Date: DD/DD;DD End Date: DD/DD/DD

39. Required total parental nutrition? Oves DNo DUK

start pate: I/ 0010 end pate: L01,/0000,0000

40. Investigations:

Specimen Test Collection Date Results
{dd/mmm/yy)
Microscopy w ; [ Negative DPositive D\lot Done
e O (0143112 Y
Blood Culture: T O Negative [ positive ot pone
e [ Others: e sererescoreerssnees
PCR: e [l Negative [ positive Lot Done
e T [ Others: wmmmmmermmem s
Y S A O Negative D Pasitive DNot Done
tumbar Culture: [0 Others: wooemeemmere e
puncture Y A O Negative D Positive l:}Not Done
(CSF) PCR: ] Others: wevmeeceseeosemesesocenmessons
Microscopy: ot [ Negative D Positive [[INot pone
[T others: me e —
LP CSF {old test) | Latex Test for GBS A [ Negative LI positive L_INot Done
Agglutinins: T OLHETS: v sveeersmeemsmsseresressmsmmnees
Urine {old test) | Latex Test fo~ GBS e ] Negative L] positive [_Inot Done
Agglutinins: T ] others:
Gastric Aspirate | MCS: A A L] Negative Ll positive [_INot Done
(old test) ] others:
Specimen Collection Date Results
{dd/mmm/yy}
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General Follow-up

42. Medical follow-up
Was an outpatient appointment made for follow-up? DYes D No D UK

Was a follow-up appointment made to see GP 4 to 6 weeks after discharge from hospital? D Yes D No D UK
43. Feeding status at discharge
Discharged breast feeding DYes D No D UK
Discharged on formula feeds L_.] Yes D No D UK
Discharged on mixture of breast feeding and formula feeds DYes D No D UK

44, Discharge weight: grams

TREATMENT/OUTCOMEDETAILS

45. Was patient transferred to another hospital?: DYes D No D UK

I yes, name of ROSPHal: .......ivirviiiiieeie e e e e

46. Total Duration of hospital stay (following delivery of infant) : days hours
47. What was the date of discharge or transfer? DDI DD/ DD

48. Outcome at discharge:
O Alive upon discharge
(] Inpatient death; please specify causeofdeath ..........o.ooooiinniiniiii i

1CD-10 DIAGNOSIS CODES

49. Primary code: :::’

50. Secondary codes: f l r | i l F I
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GBS STUDY: USE THIS FORM FOR CONTROL CASES

BABY URN:,
MOTHERS URN:,
Once form completed please delete baby’s and mother’s URN before sending form toc WCH

Instructions: Please answer each question by ticking the appropriate box or writing your response in the space provided. UK= unknd
NA = Not applicable

DE-IDENTIFIED ID: (Wit for WCH, Ast#tt for Alice Springs, D### for Royal Darwin etc)

Enter the following information

BEFORE STARTING --> Did this CONTROL PATIENT present to hospital in the first 90 days of life

with sepsis? (As identified per online hospital faboratory records or case notes) Ovyes [INo [Juk

If YES > THIS IS EXCLUSION CRITERIA, DO NOT USE THIS PATIENT AS A CONTROL.

2. First2 lettérs :V:;f‘surnameV: DD
00,000,800 4 sec  [Iwle
ooaa

1. First 2 letters of first name:
3. Date of Birth:

5. Postcode of family: 6. Time Of Birth (24 HR CLOCK): DD : DD

7. Date of Admission to Neonatal Unit: DD/ DD/ DD & Time of Neonatal Unit Admission {24 HR CLOCK): DD : DD

8. Was patient admitted to NICU/HDU? L ves [ne (Jux
If yes, what was the total length of ICU admission: af Days O D hours

Matemnal DOB: DD/DD/DD
10, Transferred from anather hospital? Y L1 NLCIuk[] iF YES, SPECIFY WHICH HOSPITAL

Date of Admission at referring hospital: D D / D D ! D D

11, Is the child of ATSI descent?  Aboriginal L] Torres Strait istander [ 8oth [Ino ] ux (]

9. Mother's Ethnicity D UK

BIRTH HISTORY,

{weeks) UK D

10. Gestational age: Term D Pre-term (<37 weeks) D If pre-term, state gestational age

11. Mothers Parity PRIOR to delivery of this child: G ____ P
12. Birth weight grams (exact weight if known please)
& Weight category:
O <749g [0 750-999g 1 1000-1499g

O 1500-1999g [d 2000-2499g O 2500-2999g

O 3000-3499g O >/=3500g
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13: Method of delivery:

Spontaneous vaginal delivery (no instruments)

Induced vaginal delivery (no instruments)

Caesarian section, WITH labour
Caesarian section, WITHOUT labour

nooonoa

14. APGAR SCORE:

At 1 min At5 min At 10 min

Activity (Muscle Tone)
Pulse

Grimace (Reflex Irritability)
Appearance (skin colour)
Respiration

OR if APGAR breakdown not known:
Total score at 1 min:
Total score at 5 min:
Total score at 10 min:

Resuscitation required: Y D N D UK D If YES:
Nasopharyngeal suctioning E]
Bag & Mask Ventilation ] CPAPMNeopuft [ highest Fio2 reached: %

Chest compressions D
Intubation D

15. Prolonged rupture of membranes (more than 18 hours prior to delivery): Y D N D
IF YES, LENGTH OF RUPTURE OF MEMBRANES HRS

IF YES, did mother receive matemal antibiotics during labour? Y (1 NCJuk (J

Name of MATERNAL antibiotics: D UK

Amoxyeillin start pate: 11,000,003
Ampicillin Start Date: DD/ DD / DD
Azithromycin Start Date: DD/ DD/ DD
Benzylpenicillin Start Date: DD / DD/ DD
Clindamycin Start Date: DD/ DD/ DD
Erythromeyin Start Date: DD / DE’ / DD
Lincomycin start pate: LI, L1010
GBS STUDY Page2of S

Spontaneous vaginal delivery (with instruments: Vontousse suction cup D forceps D. intrauterine scalp electrode D)

Induced vaginal delivery (with instruments: Vontousse suction cup D, forceps D intrauterine scalp electrode D)

end oate: (11,003,037
end pate: 1,101,010
end pate: (11,11,
ena pate: 11, (10T, 0001
enapae 101,000,000
end pate: (1], (IC1,CIC]
ena pate: LILY,/ LI,/ LI0]




Other: Start Date: DD/DD/DD End Date: DD/DD/DD

Other: start pate: I, 10,007 ena pate: 1,107,000
Was at least one dose of IV Antibiotics given at least 4 hours from onset of rupture of membranes prior to baby's delivery?
yOnOukd

DATE OF MOTHERS FIRST KNowN ANTENATAL visiT: LIL 1/ IC1/LI]  or cestaTION IF KNOWN: WEEKS

16. GBS SWAB TAKEN OF MOTHER DURING Tris preanancy: v [ n[Juk (]
IF YES, was GBS Swab posimive? v n[Juk[]

If YES what gestation was swab taken at: weeks OR: DATE swab was taken DD/DDI DD
IF YES, Where was the SITE of GBS swab: '

RECTO-VAGINAL [
recTaL [

LOW or HIGH VAGINAL ]
FROM URINE CULTURE [ ]

- poNTkNow [
OTHE

17. IF GBS SWAB WAS NOT TAKEN this pregnancy, was this patient known to have a previous positive GBS swab prior to this
pregnancy? Y D N D
If YES what gestation was swab taken at: _____ weeks OR: DATE swab was taken D D / D D / D D
IF YES to known previcus GBS swab, where was SITE of swab:
RECTOVAGINAL L]
rectaL [
LOW or HIGH VAGINAL L]
FROM URINE CULTURE [

ponT kNow [
OTHER

18. Any previous delivery of an infant with GBS disease: Y D N D
IF YES:

Infant DOB Date of girtn: L1, [ 11,11 sex (Im[F

19. Any previous history of fetal death? Y D N D
IF yes at what age
IF yes, what diagnosis was given

20. Any previous history of neonatal death (under 30 days)? Y D N D
IF yes at what age:
IF yes, what diagnosis was given

21. Past/concurrent medical conditions: D Yes (If yes, specify details below) D No D UK
Previous births <37 weeks: D Yes DNO D UK If yes, gestational age at birth
Asthma: DYesD No DUK If yes‘D resolved Dongoing; Details: ..oeeeercvie e s

weeks (if known)
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DYesD No DUK If yes, D resalved Dongoing; Details: oo

DYesD No DUK lfyes,D resolved Dongcing; Details: oo
Co-infection (e.g. influenza, viral RTI): DYes E] No DUK Ifyes,Dresolved Dongoing; Details: .. coneie it
Diabetes mellitus: DYes D No D UK Ifyes, Dresolved D ongoing; Details: ......c..ccceriniinnnnnninnes
Obesity DYes D No DUK If yes.Dresolved D ongoing; BMI
DYes D No DUK if yes,Dreso!ved D ongoing; Details: ...
DYes D No DUK lfyes,DresoIved D ongoing; Details: ...l

DYes [:] No DUK If yes, Dresolved D ongoing; Details: ...
DYes D No DUK If yes,D resolved D ongoing; Details: ...

Cardiovascular disease:

Other respiratory disease:

Other metabolic:

Immunodeficiency conditions:

Other .ocvveii s
Other ..o

22. Maternal Smoking status: D Current smoker DPast smoker

23. Any recreational or illicit drugs used during pregnancy, please specify: .................

24. Any other known matemal complications or issues this Pregnancy, PRase SPECHY. ... ...ccorserioiriir s sersrrsesaes s e enc st sieeneene i

25.

om

Any foetal complications identified during this pregnancy (from first/second trimester screening or morphology ultrasounds), please

SPBCITY: 11vteuean eeetes eeetetam e seeaeaa e bbbt s e sh e ea e Aae e S SR e L a L bR L AR S LS Ll e e e b s

26. Any suspicion of matemal choricamnionitis during labour? (Matemal Intrapartum Fever, matemal tachycardia, matemal uterine
tachycardia, foetal tachycardia, foul smelling amniotic fluid) Yes D No D UKD

NEONATALCLINICAL DETAILS ™ 717000

General Follow-up

27. Medical follow-up
Was an outpatient appointment made for follow-up? E]Yes Cne D UK

Was a follow-up appointment made to see GP 4 to 6 weeks after discharge from hospital? D ves [Ino D UK
28. Feeding status at discharge

Discharged breast feeding D Yes D No D UK

Discharged on formula feeds D Yes D No D UK

Discharged on mixture of breast feeding and formula feeds: D Yes D No D UK
29. Discharge weight: grams

30. Was patient transferred to another hospital?: Cves [One D UK

If yes, name of hOSPIRAL: ........coiiiriiimieee e
31. Total Duration of hospital stay (following delivery of infant). days hours
32. What was the date of discharge or transfer? DD/ DD/ DD

Outcome at discharge:

[J alive upon discharge
[J Inpatient death; please specify cause of death .........o.ovieiinnini oo v
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ICDA40 DIAGNOSIS CODES! ¢ 777/ 1

49. Primary code: [:

50. Secondary codes: ] ! I ! | l !
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