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1. PROTOCOL SYNOPSIS 

Early-onset sepsis (EOS) is a serious infection in neonates. Due to the high mortality of EOS and 

nonspecific presentation of symptoms, clinicians often treat neonates even before sepsis is confirmed. 

This has proven to result in the overuse of investigative tests and antibiotics in neonates. The Canadian 

Pediatric Society published a new statement that outlines updated recommendations on how to manage 

EOS in neonates. At Victoria General Hospital, we currently lack insight on how well we are following 

these updated recommendations. This study aims to evaluate our compliance to these 

recommendations in regards to the management of EOS in neonates. 

2. BACKGROUND 

Definition of Early Onset Sepsis and Risk Factors 

Early-onset sepsis (EOS) is most commonly defined as a serious systemic infection that manifests within 

72 hours of birth in neonates.1,2 Although EOS is relatively rare, it is estimated that mortality rates 

approximate 38% in early life.3 As a result, clinicians may have a low threshold for suspecting sepsis and 

may initiate investigate tests and pre-emptive antibiotics before a positive blood culture confirms this 

diagnosis. For example, in a retrospective study of 2785 neonates who underwent a septic evaluation, 

only 22 neonates (0.8%) were found to have culture-proven sepsis, indicating that a large proportion of 

neonates may be receiving unwarranted EOS management.4  

Most symptoms suggestive of neonatal sepsis, including temperature or hemodynamic instability, arise 

within the first 24 hours.5,6 Although not specific to EOS, these symptoms (Table 1) are often used to 

detect unwell-appearing infants and justify the need for immediate interventions with investigational 

studies and antibiotics. Many well-appearing, asymptomatic neonates are also subject to investigations 

and receive antibiotics, because the presence of maternal risk factors (Table 2) can also contribute to 

sepsis in the neonate. This is because EOS is associated with bacterial transmission via the maternal 

genitourinary tract during pregnancy and labour.7-9 Maternal risk factors 1 through 3 are additive, 

meaning that the risk of sepsis increases with each additional risk factor present.6,10 An infant born to a 

mother with all three risk factors has a 0.44% of having EOS even if they themselves appear clinically 

well.10 

Table 1. Clinical signs and symptoms suggestive of sepsis (Adapted from Kuzniewicz, 201710) 

Persistent respiratory distress (e.g. grunting, flaring, retracting) for at least 1 hour after admission to 
either NICU or M&B unit, which require the following respiratory interventions: 

 NCPAP/NFNC/mechanical ventilation, or  

 Supplemental O2 > 2h to maintain O2 sats >90% 

Hemodynamic instability requiring vasoactive drugs (e.g. epinephrine, norepinephrine, dopamine, 
dobutamine) 

Neonatal encephalopathy/perinatal depression as defined 

 Seizures and/or  

 Apgar score <5 @ 5 mins 

Temperature instability (<36.2°C and >38°C) lasting  

 > 4 h; or 

 > 2 h if in combination with either tachycardia (HR > 160), tachypnea (RR > 60), or respiratory 
distress not requiring supplemental O2  
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NICU = Neonatal Intensive Care Unit; M&B = Mother Babe Unit; NCPAP = Nasal continuous positive airway pressure; NFNC = Neonatal High-flow 
nasal cannula; O2 = Oxygen; APGAR = Appearance, Pulse, Grimace, Activity, and Respiration; HR = Heart Rate; RR = Respiratory Rate 
 

Table 2. Maternal risk factors for neonatal sepsis6 

1. GBS risk factors, defined as either: 

 GBS-positive status and inadequate IAP 

 GBS-unknown status and inadequate IAP 

 GBS bacteruria at any time during the current pregnancy and inadequate IAP 

 A previous infant with invasive GBS disease and inadequate IAP 
2. Prolonged rupture of membranes > 18 h 
3. Fever (temperature > 38°C) 

GBS = group B streptococcus; IAP = intrapartum antibiotic prophylaxis 

Historical Management of EOS and its Risks 

Recommendations in previous practice guidelines prompted investigative studies and empiric antibiotic 

treatment in all neonates who present unwell in order to reduce negative outcomes and prevent 

mortality. In infants that appeared well but who had risk factors for EOS, the historical practice standard 

has been observation in the intensive care unit, invasive investigations and pre-emptive antimicrobials 

for many.11,12 However, this aggressive management strategy has been questioned and, as suggested by 

various studies, may not be necessary since most newborns never develop sepsis despite having risk 

factors.4 Aggressive management leads to unnecessarily prolonged hospitalizations and separation of 

mother and baby, which is both costly and emotionally undesirable.13-15 Furthermore, overprescribing 

antimicrobials may even lead to harmful consequences. Specifically, excessive antibiotic use has been 

linked to increased risks of necrotizing enterocolitis, late-onset sepsis, and mortality in neonates.13,16,17 

Epidemiological data shows that even short courses of antibiotics have negative consequences, leading 

to long-term effects in childhood such as asthma and obesity.18 In addition, the overuse of antibiotics is 

a well-established cause of antimicrobial resistance, which is a persistent global challenge and a threat 

to neonatal survival.13,19,20 In this era of antimicrobial stewardship, this evidence has led to the recent 

scrutiny of EOS management, and has called upon many health authorities, including Island Health, to 

evaluate and improve clinical practice in this vulnerable patient population.    

New Practice Guidelines for Management of EOS 

In January 2017, the Canadian Pediatric Society (CPS) published an updated statement with new 

recommendations for the management of term infants at increased risk of early onset bacterial sepsis. 6 

It categorizes the risk of neonatal EOS according to the newborn’s clinical presentation (unwell- or –well-

appearing) and the presence of maternal risk factors for EOS. In addition, the CPS statement also 

provides recommendations on investigational studies and treatment strategies, according to the 

presumed risk of EOS in each neonatal group (organized into 5 groups, Table 3). Compared to their 

previous statement in 2007,11 and the American Academy of Pediatrics (AAP) recommendations 

published in 2012,12 the 2017 CPS statement recommends a more judicious use of investigations and 

antibiotics. For example, the CPS statement does not support investigations for well-appearing neonates 

with a single maternal risk factor for EOS, and recommends an individualized approach in well-appearing 

neonates born to mothers with chorioamnionitis instead of routinely starting antibiotics in this group. 
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Thus, this updated 2017 CPS statement offers a more conscientious approach to neonatal EOS 

management. 

It is important to note that recommendations for Groups 1 through 4 are listed as “Strong 

Recommendations”. Unwell appearing infants (Groups 1-3) remain good candidates for investigative 

tests and antibiotics, while a single risk factor in an asymptomatic neonate (Group 4) has been shown to 

be insufficient to warrant initiation of a sepsis protocol. However, paucity of data remains for the ideal 

management of babies with multiple risk factors and/or born to mothers with chorioamnionitis (Group 

5). For this group of infants, CPS statement recommendations remain “Weak”, and management of EOS 

in this population remains unsubstantiated.  

CBC = complete blood count; CRP = C-reactive protein; CPS = Canadian Pediatric Society 

aClinical signs suggestive of neonatal sepsis are listed in Table 1 

bMaternal risk factors are listed in Table 2 

cLumbar Puncture (LP) investigations were excluded because they are not part of the initial septic workup in our institution. LP is performed 

when the neonates who are suspected to have sepsis present with seizures. 
dWe included CRP as an option, because our current practice at VGH often include CRP when CBCs are ordered. Also, the CPS statement does 

not provide definitive arguments for its exclusion. 

eFor group 3 neonates only, investigations and antibiotic treatment may be delayed for up to 6 hours after birth. We will classify delayed 

interventions as any investigations or antibiotics which were not ordered with the first/initial admission orders 

Current Practices in Canada and at Victoria General Hospital 

Despite a push towards a more conservative approach, Canadian neonatal intensive care unit (NICU) 

data shows that the prevalence of antimicrobial therapy in neonates is still approximately 25%,21 despite 

a national EOS rate of 0.5%.22 In another study, 8% of well-appearing neonates received antibiotics, but 

only 0.042% of the neonatal population was identified as having EOS.23 Other studies have also 

concluded that antibiotics were overused for unconfirmed EOS treatment, further supporting the need 

for more judicious use of these agents in neonates.24,25 Similarly, routine investigative tests such as a 

complete blood count (CBC) and CRP may also lead to overprescribing and unnecessary invasive 

procedures, as they may not have the diagnostic utility to rule out EOS.26 This is especially true in 

asymptomatic neonates,27 further highlighting the gap between most recent evidence and current 

practice.  

At Victoria General Hospital, little is known about the prevalence and management of EOS. From an 

internal review of admission data, approximately 10% of neonates (30) are transferred to the Neonatal 

Intensive Care Unit (NICU), and one third of those receive antibiotics. Beyond these statistics, the rate of 

EOS at our facility remains unknown. With respect to antibiotic use, very little is understood about the 

Table 3. Summary of 2017 CPS Statement (Adapted from Jefferies, 20176) 

Group 
Number of neonatal 

clinical signs and 
symptoms of sepsisa 

Number of 
Maternal Risk 

factorsb 

CPS Statement 
Recommendation 
(Investigations)c 

CPS Statement 
Recommendation 

(Treatment) 

1 > 1 0-3 
 CBC ± CRPd,e 
 Blood culturee 

Empiric intravenous 
antibiotic therapye 2 Early respiratory signs  1-3 

3 Early respiratory signs 0 

4 

None 

1 No investigations No antibiotic therapy 

5 
≥2 and/or 

chorioamnionitis 
diagnosis 

Individualized 
approach 

Individualized 
approach 
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precise indication for each regimen stated, how long it is continued and the outcome of neonates who 

receive antibiotics. While we hypothesize that many neonates who are well-appearing but have risk 

factors for sepsis are observed on the Mother Babe (M&B) unit, we currently lack insight into the 

management of asymptomatic neonates with risk factors. Overall, we are unable to comment on our 

rate of compliance with the CPS statement as it pertains to neonates with EOS risk factors. Hence, we 

are unable to benchmark our performance and identify specific areas for improvement. 

Reason for the Study 

Given the overuse of antimicrobials in neonatal units, the recently published CPS recommendations, and 

our urgent need for knowledge regarding our own management strategies of EOS, we propose a study 

that characterizes the management of neonates at risk of EOS at Victoria General Hospital. As such, the 

purpose of our study will be to evaluate our compliance of the “Strong Recommendations” of the CPS 

statement in full term neonates (Groups 1-4, Table 3), as well as to describe the management of 

neonatal groups in which an individualized approach is recommended (Group 5, Table 3). This will 

improve our understanding of our current management strategies, as well as inform the future 

directions of our institution in this challenging area of practice. 

3. STUDY OBJECTIVES & OUTCOMES: 

Objectives 

The primary objective of this study will be to evaluate the compliance of the VGH NICU and Mother 

Babe (M&B) unit to the 2017 CPS statement in regards to the management of EOS for neonatal groups 

1-4 (Table 3). The secondary objectives of this study will be to: a) describe any deviation in the 

management of neonates groups 1-4 from the CPS statement; and b) describe the management of well-

appearing infants born to mothers with multiple risk factors and/or chorioamnionitis (Group 5). Finally, 

this study will allow us to estimate the rate of EOS at our institution, and the proportion of infants to 

whom the guideline applies. 

Primary Outcomes 

 Proportion of neonates in groups 1-4 managed with strategies that deviated from the 2017 CPS 

statement recommendations (Table 3). 

Secondary Outcomes 

 Proportion of neonates in each group (1-4) who: 

o Did not receive guideline-recommended investigational management, and if so, how 

their management differed from the recommendations in Table 3 

o Did not receive guideline-recommended antibiotic management, and if so, how their 

management differed from the recommendations in Table 3 

 Description of the EOS management in Group 5 neonates, including: 

o Proportion of neonates that underwent investigational studies within 72 h of birth 

o Proportion of neonates that received antibiotic therapy within 72 h of birth 

o Proportion of neonates whose investigations were delayed by ≥ 1 h after admission to 

the NICU or M&B unit 



HREB Proposal Version 6 – 23/08/2018 
 

o Proportion of neonates whose antibiotics were delayed by ≥ 1 h after admission to the 

NICU or M&B unit 

o Description of investigations received 

o Description of antibiotics received, including the average duration of treatment 

 Rate of diagnostically confirmed sepsis (positive blood cultures) 

 Prevalence of each neonatal group 1-5 

 Proportion of neonates who were readmitted for conditions pertaining to sepsis (sepsis, septic 

work-up, query sepsis) within 7 days of discharge 

4. STUDY POPULATION: 

We will study the 5 guideline-recognized neonatal populations at the VGH NICU or M&B unit, as 

described in Table 3.  

 Group 1: Neonates with clinical signs and symptoms suggestive of sepsis, irrespective of 

maternal risk factors 

 Group 2: Neonates with only respiratory signs (present for ≥ 1 h after admission to either NICU 

or M&B unit), with at least 1 maternal risk factor 

 Group 3: Neonates with only respiratory signs (present for ≥ 1 h after admission to either NICU 

or M&B unit), with no maternal risk factors 

 Group 4: Well-appearing neonates with 1 maternal risk factor  

 Group 5: Well-appearing neonates with ≥2 maternal risk factors, and/or a diagnosis of 

chorioamnionitis  

Inclusion Criteria 

 Neonates > 37 weeks admitted to the VGH NICU or M&B unit, with an increased risk of EOS (i.e. 

belonging to Groups 1-5 above) defined as: 

o Exhibiting ≥1 clinical sign/symptoms of suggestive of sepsis (Table 1); and/or  

o Born to mothers with risk factors for neonatal sepsis (Table 2) 

Exclusion Criteria 

A) Neonates admitted before January 1st, 2018, or after June 30th, 2018 

B) Neonates admitted on postnatal day ≥3 

C) Neonates who have died within 72 h of birth 

D) Neonates started on antibiotics for indications other than sepsis (e.g. urinary tract infections 

without progression to bacteremia, post-surgical prophylaxis) 

E) Neonates with conditions that may predispose them to seizures (e.g. intracranial hemorrhage, 

trauma, hypoxic-ischemic encephalopathy) 

F) Neonates with known major congenital abnormalities (e.g. ductal-dependent complex 

congenital heart disease, atrial or supraventricular tachycardia, cystic fibrosis) 

Neonates with gestational ages of 35 and 36 weeks will be excluded as the CPS statement does not 

provide strong recommendations for that group. Neonates, admitted to the VGH NICU or M&B unit on 

postnatal day ≥3 are often not included in the early-onset sepsis definition, and therefore will be 

excluded from our population of interest. Neonates with conditions that may predispose them to 

seizures, those with major congenital abnormalities, or those started on antibiotics for indications other 
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than sepsis, may undergo investigations and receive antibiotic treatments which may confound the 

results of our study. Therefore, these infants will also be excluded from our study.  

Sample Size 

To estimate the proportion of neonates who are not managed in accordance with the new CPS 

statement, we would like to analyze 20-30 neonate charts in each group (1-5), for a total of 120-150 

patients. This number of patients will allow us to make observations specific to each group that are 

robust enough to inform any improvement in our current practice.  

Neonates that are well appearing (Groups 4 and 5) and who are born to mothers with risk factors are 

often found on the M&B unit. They are far more prevalent than neonates who are unwell (Groups 1-3). 

Since there are approximately 300 births at VGH per month, we estimate that we will obtain 20-30 

neonates from Groups 4 and 5 by screening consecutive births over a one-month period. Screening 

consecutive births will allow us to obtain sepsis prevalence data, as well as the proportion of all 

neonates at VGH who fit into groups 1-5. 

Neonates who are unwell (Groups 1-3) are less frequently encountered. We estimate that screening 

consecutive births over a one-month period will only generate a handful (approximately <5) of neonates 

per group (1-3). Unwell-appearing neonates are transferred to the NICU for observation and 

management. Therefore, to reach the desired target of 20-30 neonates in groups 1-3 after the initial 

one-moth consecutive birth screen, we will then solely screen NICU charts until that target is achieved.  

5. STUDY DESIGN & PROCEDURES: 

This will be a retrospective chart review, aiming to assess the compliance of the VGH NICU and M&B 

unit to the CPS statement. A diagram of the study procedures is summarized in Figure 1 and described in 

detail below. 

 

EHR = Electronic Health Record; CPS = Canadian Pediatric Society 
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As noted in Figure 1, the study procedures consist of three parts: patient screening for exclusion, patient 

screening for inclusion, and detailed chart review for data collection. As this is a pharmacy residency 

project, all study steps will be conducted by the pharmacy resident (MS), unless otherwise specified.  

Patient Screening for Exclusion: 

 First, we will screen the NICU Admission Book and M&B Admission Book for a list of neonates 

admitted to the VGH NICU or M&B unit between January 1st and January 31st, 2018 (inclusive).  

o Information obtained from the NICU Admission Book or the M&B Admission Book will 

include: MRN, dates of admission and discharge, and location within the hospital.  

 Using the electronic health record (EHR) via PowerChart, we will enter the Medical Record 

Numbers (MRNs) of each potentially eligible participant into the search field. This will generate 

an electronic record entry which includes the date of birth, dates of admission and discharge, 

and location within the hospital. We will apply exclusion criteria A-C at this step of the 

screening. 

 We will then access the electronic records of neonates who have not been excluded as per 

exclusion criteria A-C. We will screen the “Documents” section for a pediatric or admission note. 

We will review this note and apply exclusion criteria D-F.  

 Only neonates who have not been excluded as per criteria A-F will undergo “Patient Screening 

Process for Inclusion”, specified below. 

Patient Screening for Inclusion: 

 At the office of “Patient Records”, we will then screen paper charts of neonates for inclusion. 

Neonates with any of the signs and symptoms suggestive of sepsis listed in Table 1, and/or any 

of the maternal risk factors listed in Table 2 will be deemed as having met the inclusion criteria 

of our study and will become study patients. 

 Before any data is collected, the patient MRNs will be de-identified in a password-protected 

Excel spreadsheet and replaced by study subject numbers. A “key” of the subject numbers that 

correspond to each MRN will be saved onto another password-protected Microsoft Excel Sheet. 

MRNs will only be used for the purpose of identifying the charts/data to be pulled and to 

populate the master list that links the participant’s study code to his/her identity separate from 

the dataset.  

 Only neonates who have met the inclusion criteria of our study will undergo “Patient Chart 

Review and Data Collection”, specified below. 

 As mentioned in the section “Sample Size” above, if we are unable to categorize 20-30 neonates 

per groups 4-5 between January 1st and January 31st, 2018, we will continue to screen and 

categorize consecutive births from M&B and NICU until we have reached that goal. In addition, 

we will continue to screen and categorize consecutive admissions to the NICU, starting February 

1st, 2018, until we reach 20-30 neonates per group for groups 1-3, or until June 30th, 2018 

(inclusive), whichever comes first. When screening NICU charts, the same process of applying 

exclusion and inclusion criteria listed above will be employed.  

Patient Chart Review and Data Collection – Baseline Characteristics and Categorization:  

 We will then review paper charts of each subject who meets the inclusion criteria. The 

information extracted is listed in Table 4 below, and is routinely available from paper charts. In 
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the rare occasion that the information of interest is unavailable from the paper chart, the EHR 

will be accessed. No maternal charts will be reviewed as all information pertaining to maternal 

risk factors of interest is readily available in the charts of neonates. 

 Each neonate will be categorized into groups 1-5. This will be done by assessing the absence or 
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of sepsis and the absence or presence of their maternal risk factors, as per the 2017 CPS 

statement (Table 3). 

 All data will be directly entered and stored in the Research Electronic Data Capture (REDCap) 

database. REDCap is a secure, password-protected program, stored on internal encrypted Island 

Health servers. 

 Only the paper charts which are categorized into groups 1-5 will undergo the “Patient Chart 

Review for Data Collection – Management of EOS” process below.  

Table 4. CRITERIA USED FOR SCREENING NEONATAL GROUPS 1-5 

A. Neonatal Data Extracted from Neonatal Paper Charts 

 
Baseline Characteristics 

1. Location (NICU, M&B Unit) 
2. Date of birth  
3. Hospital of birth 
4. Date of admission (if transferring from another hospital) 
5. Gestational age (37-40 weeks, >40 weeks) 
6. Birth weight (<1500g, 1500-2500g, >2500g) 
7. Gender (M/F) 
8. Ethnicity (Caucasian, Asian, African American, Aboriginal, Other) 

 
Signs and Symptoms of Early Neonatal Sepsis 

9. Presence of respiratory signs (Y/N) 
10. The use of any respiratory interventions at least 1 hour after admission to either NICU or 

M&B unit, such as:  
o NCPAP/NFNC/mechanical ventilation  
o Supplemental O2 (Y/N) 

11. The use of vasoactive drugs (Y/N) 
12. Presence of hemodynamic instability, requiring vasoactive drugs (e.g. epinephrine, 

norepinephrine, dopamine, dobutamine) (Y/N) 
13. Presence of encephalopathy/perinatal depression, such as:  

o Seizures (Y/N) 
o Apgar score <5 at 5 mins (Y/N) 

14. Presence of temperature instability (<36.2°C and >38°C) lasting > 4 h (Y/N)  
15. If temperature instability (<36.2°C and >38°C) lasts between > 2 h and < 4 h, the following 

parameters will also be extracted: 
o HR > 160 (Y/N) 
o RR > 60 (Y/N) 
o Respiratory distress not requiring supplemental O2 (Y/N) 

 

B. Maternal Data Extracted from Neonatal Paper Charts 

Baseline Characteristics 



HREB Proposal Version 6 – 23/08/2018 
 

1. Age during labour 
2. Mode of delivery (Vaginal, Caesarian) 

 
Risk Factors 

3. GBS status (Positive, Negative, Unknown) 
4. Type of IAP administereda (Penicillin G, Cefazolin, Clindamycin, Vancomycin) (if applicable) 
5. Administration of adequate IAP: at least 1 dose, given at least 4 hours before birth (Y/N) 
6. Documentation of previous infant with GBS sepsis (Y/N) 
7. Documentation of GBS bacteruria during pregnancy (Y/N) 
8. Rupture of membranes ≥18h (Y/N) 
9. Fever ≥38°C during labour (Y/N) 
10. Documentation of diagnosis of chorioamnionitis (Y/N) 

 
NICU = Neonatal Intensive Care Unit; M&B = Mother Babe Unit; NCPAP = Nasal continuous positive airway pressure; NFNC = Neonatal High-flow 

nasal cannula; O2 = Oxygen; APGAR = Appearance, Pulse, Grimace, Activity, and Respiration; HR = Heart Rate; RR = Respiratory Rate; GBS = 

group B streptococcus; IAP = intrapartum antibiotic prophylaxis 

 
aThe use of Clindamycin or Vancomycin will not be considered adequate IAP, as per the CPS statement6 

Patient Chart Review and Data Collection – Management of EOS:  

 Paper charts and electronic health records of all eligible participants will be reviewed to extract 

data regarding the management of neonates in each group 1-5. A list of the data that will be 

extracted for chart review from each paper chart is included in Table 5.  

 We will manually review the EHR of all neonates in our study to extract data from Table 6.  

 All data collected from each paper chart will be directly recorded into the REDCap study 

database.  

Table 5. DATA TO BE EXTRACTED FROM EACH ELIGIBLE PAPER CHART IN GROUPS 1-5 

1. Investigations completed (Y/N) 
2. Investigations completed with delay (after admission) (Y/N)  
3. CBC test (Y/N) 
4. CRP (Y/N) 
5. Blood culture (Y/N) 
6. Antibiotics started (Y/N) 
7. Antibiotics started with delay (after admission) (Y/N)  
8. Type of antibiotics given (if applicable) 
9. Duration of antibiotic therapy (if applicable) 

CBC = complete blood count; CRP = C-reactive protein 

Table 6. DATA TO BE EXTRACTED FROM EACH ELIGIBLE POWERCHART IN GROUPS 1-5 

1. Re-admitted within 7 days of discharge (Y/N) 
2. Reason for readmission is sepsis, query sepsis or septic work-up (Y/N) 
3. Blood culture results if applicable (positive, negative, name of bacteria)  

 

 

Missing Data 
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From our clinical experience in this area, we expect that the data in Tables 4 through 6 will be readily 

available in the paper charts or electronic health records of each study patient. Baseline characteristics 

of the baby and mother such as gestational age, gender and mode of delivery comprise obligatory 

components of the patient records and are unlikely to be missing. If any one of the baseline 

characteristic information is not available/noted, particularly race/ethnicity, it will be marked as N/A in 

the database. 

While symptoms suggestive of sepsis can be subjective, variables in Table 4A are seen as significant 

medical events and are almost certainly documented when they occur. Therefore, any neonate that is 

missing any of the criteria 9-15 from Table 4A in their charts will be classified as not having met that 

criteria.  

Mothers are routinely screened for risk factors, which are recorded in the neonatal chart as part of 

routine care. Therefore, a neonate that is missing any of the maternal criteria 4-10 from Table 4B in their 

paper charts will be classified as not having met that criteria. GBS status will be classified as “unknown” 

if it is not documented in the neonatal chart. 

Data in Tables 5 and 6 contain objective tests and drug information. If such information is not present in 

the paper or electronic record of a participant, it will be marked as not having been ordered/performed. 

Data Analysis 

 Once data collection is complete, the pharmacy resident (MS) will compare the management of 

each neonate in groups 1-5, with the current recommendations listed in the CPS statement 

(Table 3) and assess compliance to the guideline (compliant/not compliant). The pharmacy 

resident will note any deviations from the recommendations  

 Should the pharmacy resident (MS) have difficulty determining guideline compliance, she will 

consult the Infectious Diseases pharmacist (JP). MS and JP were not involved in the direct care 

of patients in this study. All consultations with JP will be recorded in REDCap, which will be used 

for data collection.  

 REDCap has the ability to combine final results of the data and export it into a Microsoft Excel 

Sheet. To perform statistical tests, aggregate data will be exported to a password-protected 

Microsoft-Excel Sheet, “EOS Study Data Analysis”. This data will be subsequently used to 

conduct statistical analysis.  

6. STATISTICAL CONSIDERATIONS 

 All patients in groups 1-5 will be included in statistical analysis. All statistical analysis will be 

conducted out by Microsoft Excel.  

 All data will be expressed as a mean ± SD and a 95% confidence interval (CI). 

 The primary outcome (the proportion of neonates in groups 1-4 whose management deviated 

from the CPS statement recommendations) will be expressed as pooled data from all neonates 

in groups 1-4. Group 5 neonates do not have strong recommendations in the CPS statement, 

therefore they will not be included in the pooled group analysis. 

 Secondary outcome data for groups 1-4 will be assessed individually for each group and will 

contain descriptive statistics only.  

7. STUDY TIME FRAME AND DATA SECURITY 
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 The collection of data for this study will only occur once Health Research Ethics Board (HREB) 

approval is obtained. The study start date will be the first day after HREB approval is obtained. 

We hypothesize that it will take approximately 30-90 days to complete the “Screening” and 

“Chart Review” processes, once the paper charts of neonates in the selected study period are 

obtained. The remainder of the time will be spent conducting data analysis and preparing the 

data for presenting. The study end date will be May 16th, 2019.  

 All efforts will be made to maintain confidentiality and privacy of the data collected at all times 

during the duration of the study.  

o Paper charts of eligible study subjects will only be accessed at the office of “Patient 

Records”. The paper charts will only be used by the pharmacy resident (MS) and 

infectious disease pharmacist (JP) for the purposes of this study, until the project is 

complete and will not leave that office.  

o De-identified data regarding baseline characteristics and study outcomes will be entered 

and stored into REDCap, a secure, password-protected program, on internal encrypted 

Island Health Servers  

o No other information besides the data listed in Tables 4-6 will be extracted from 

neonatal paper charts and neonatal EHR. 

o All Microsoft Excel Sheets will only be accessible by the investigators and co-

investigators of this study via an auditable, secure, internal encrypted, user-specific, 

restricted-access shared drive available at Island Health premises only.  

o All Microsoft Excel Sheets which contain patient-identifying information (MRNs) will be 

deleted permanently, following completion of the final study manuscript in July 2019. 

All other study data will be deleted five years from the study completion date, as per the 

Island Health Data Classification Scheme and Safeguards.  If the PI is unavailable for any 

reason for data deletion, this responsibility will be passed over to the study Co-

Investigators. When deleting, all data will be double deleted.  

8. PUBLICATION OF RESULTS 

The results of the study will be shared with all co-investigators and presented to the VGH NICU and M&B 

clinical care teams. The results of the study will also be presented via a poster presentation and a 10-

minute oral presentation at the annual BC Pharmacy Residents Research Night, on May 16th, 2019.  All 

efforts will be made to publish the results of the study. The pharmacy resident (MS) will take the lead in 

spearheading the publication if an opportunity arises. Each investigator and co-investigator will be listed 

as an author of the publication. MS will be listed as the first author, SH as the last author and JP, CH, GP 

as co-authors. Mr. Victor Espinosa and Ms. Margaret Barker will be thanked for their valuable 

contributions to this project in the “Acknowledgements” section of the poster, the oral presentation and 

publication.  
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