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Executive summary
This guideline is intended for use in any baby in whom there are clinical concerns about
early-onset neonatal infection. It is based upon the NICE Clinical Guideline 149 and the
web-based Kaiser early onset sepsis calculator.
https://neonatalsepsiscalculator.kaiserpermanente.org/ .
There may be clinical scenarios which do not follow the pathway, if in doubt ask a more
senior clinician. It may also be necessary to change the choice or duration of antibiotics
on the advice of the microbiology department and/or in the event of a positive blood or
CSF culture.

Flowchart for deciding risk of sepsis
Paediatrician/ ANNP to clinically assess the baby and enter details of eligible
babies into Kaiser early onset sepsis calculator

Babies who are
clinically very sick
Admit to NNU

Clinical illness or
Equivocal exam (use
Table1)
Kaiser low risk –
observations as per
bobble hat pathway
schedule 1. Minimum
stay of 24 hrs
Kaiser intermediate
risk observations as
per bobble hat
pathway schedule 1.
Minimum stay of 24
hrs. Investigations as
directed
Kaiser High risk –
Admit to NNU

Well Asymptomatic
babies
Kaiser low risk
observations as per
bobble hat pathway
schedule 1. Minimum
stay of 24 hrs
Kaiser intermediate risk
observations as per
bobble hat pathway
schedule 1. Minimum
stay of 24 hrs.
Investigations as
directed
Kaiser High risk –
observations as per
bobble hat pathway
schedule 1.
Investigations as
directed

Remember clinical acumen is still superior to software based prediction.
All parents are to be updated about the plan and respond to their concerns
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Kaiser Calculator
Advised No
Antibiotics

Blood culture
Observations

Blood Culture,
CRP,LFT and FBC
Antibiotics

No Blood
Culture

Repeat clinical evaluation
after 24 hours

Well baby

Home

Unsure

Repeat clinical evaluation after
24 hours

Unwell

Stop Antibiotics if;
2 CRPs and Blood
Culture -ve
Clinically well

Registrar/
ANNP
Review
+/- FBC
&CRP
+/- Antibiotics
after Culture

Continue
Antibiotics if;
Clinical concerns
Positive
CRPs/Cultures
Consider LP if
clinically indicated

NOTE: If at any point there is a positive culture result, consult microbiology department
and consider deviation from this pathway.
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1. Introduction
1.1

1.2
1.3

This guideline is intended for use in any baby in whom there are clinical
concerns about possible early-onset neonatal infection arising during
pregnancy or in the first 72 hours after birth. It is based upon the NICE
Clinical Guideline 149 and the web based Kaiser early onset sepsis
calculator. https://neonatalsepsiscalculator.kaiserpermanente.org/ .
It is intended to be a practical guideline for the management of babies here at
St Peter’s Hospital.
The Kaiser early onset sepsis calculator is used in babies who have risk
factors for early onset sepsis but are clinically well.

2. Scope
2.1

This guideline in relevant to all staff caring for babies across neonatal intensive
care, transitional care and maternity.

3. Purpose
3.1

The purpose of the guideline is to provide a clear pathway and operational
framework for the management of babies born at Ashford & St. Peter’s NHS FT.

4. Duties and responsibilities
4.1

This guidelines aims to facilitate a common approach to the management of babies
admitted under neonatal care. At times deviation from the guideline may be necessary,
this should be documented and is the responsibility of the attending consultant.

4.2

This guideline is subject to regular review to ensure ongoing evidence based
practice.
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5. Guideline
5.1
STEP 1 – Identifying babies at risk of early onset sepsis
If a baby is clinically unwell they require urgent senior review and consideration for
admission to NICU and starting antibiotics.




Babies with any single red flag risk factor  Kaiser calculator
Babies with 2 or more risk factors  Kaiser calculator
Babies with a single risk factor but there is clinical concern  Kaiser calculator

Well babies with a single (non-red flag) risk factor do not need their Kaiser risk calculated
but may require observations as per bobblehat guideline e.g. PROM >24 hrs  Amber
Bobble Hat

RED FLAG risk factors
 Maternal infection in the 24 hours around labour
 Infection in other baby in multiple pregnancy
 Chorioamnionitis
 Maternal GBS colonisation, or any urinary tract infection (UTI), or
other infection in current pregnancy with inadequate intrapartum
antibiotic prophylaxis (<2 hours prior to delivery)

Maternal risk factors
- Prolonged rupture of membranes (PROM) over 24 hours
- Spontaneous early onset labour (<37 weeks)
- Intrapartum fever >38.0C (or fever > 37.5C on two consecutive readings 1 hour
apart)
- Maternal GBS colonisation or any UTI or current infection with adequate
intrapartum antibiotic prophylaxis (> 2 hours before delivery)
- Invasive GBS infection in previous baby

Neonatal risk factors
- Early onset jaundice (in the first 24hrs)
- Persistent hypo/hyperglycaemia
- Temperature instability
- Signs of respiratory distress >4 hours of age
- Abnormal observations

Section 1
Organisational
Policy

Current Version
is held on the
Intranet

First ratified:
April 2019

Review date:
April 2024

Issue
3

Page 6 of 21

Neonatal Intensive Care Unit
St Peter’s Hospital

5.2 STEP 2 – Using the Kaiser early onset sepsis calculator
Paediatrician/ ANNP must:
i)

Review the maternal and neonatal history, specifically noting
a. Gestational age
b. Highest maternal antepartum temperature (C)
c. Duration of rupture of membranes (hours)
d. Maternal GBS status
e. Maternal intrapartum antibiotic prophylaxis

ii)

Fully examine the baby

iii)

Input above data into the KP calculator, setting the background rate as 0.5/1000
https://neonatalsepsiscalculator.kaiserpermanente.org/

iv)

Allocate baby to the correct management pathway, depending on strength of
suspicion of infection (clinical and KP result)

v)

The clinician should document the clinical examination as well as KP tool
recommendation in baby’s notes

vi)

Commence the baby on the RED bobble hat pathway for a minimum of 24 hours
observations

vii)

Give parent information leaflet and explain management pathway

viii)

Complete the prospective audit tool

If there is a strong clinical suspicion of infection → consider admission to NICU
If the baby is equivocal or asymptomatic with no strong clinical suspicion of
infection → follow KP calculator recommendation
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5.3 STEP 3 - Further management
Well baby and green on Kaiser: to remain in hospital for 24 hours, 4 hourly observations
Well baby and amber on Kaiser: to remain in hospital for 24 hours, 4 hourly observations
Baby with equivocal sign of sepsis (appendix 1) and flag AMBER or RED on NEWTT
chart/Badger baby newborn observations require a formal review and consider admission
to TC or neonatal unit.
Baby requiring non-invasive respiratory support (High flow/CPAP) from birth
perform KP calculation and follow flow chart recommendation. Review after 4 hours. And if
clinical deterioration and NOT on antibiotics take a blood culture and start antibiotics
Baby initially well but develops signs of sepsis, or symptoms get worse
Baby should have a full septic screen, consider LP and start on antibiotics
Unwell baby
Including ventilated baby, on inotropes, seizures, treatment for bleeding, or
tachypnoeic or temperature > 37.5C > 4 hours of age
Full septic screen, consider LP, start IV antibiotics, consider aciclovir
Summarised in flow chart in the executive summary
6. Approval and Ratification
6.1

This guideline will be approved and ratified by the Neonatal Guidelines Group.

7. Dissemination and Implementation
7.1
7.2
7.3

This guideline will be uploaded to the trust intranet ‘Neonatal Guidelines’ page and
thus available for common use.
This guideline will be shared as part of ongoing education within the Neonatal Unit
for both medical and nursing staff.
All members of staff are invited to attend and give comments on the guideline as
part of the ratification process.

8. Review and Revision Arrangements
8.1
8.2

This policy will be reviewed on a 5 yearly basis.
If new information comes to light prior to the review date, an earlier review will be
prompted.

9. Document Control and Archiving
9.1
Amendments to the document shall be clearly marked on the document control
sheet and the updated version uploaded to the intranet. Minor amendments will be ratified
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through the Neonatal Guidelines Group. A minor amendment would consist of no major
change in process, and includes but is not limited to, amendments to documents within the
appendices.
10. Monitoring compliance with this Policy
Measurable
Policy
Objective

Monitoring
/ Audit
method

Frequency of
monitoring

Responsibility
for performing
the monitoring

Episodes of
sepsis

Audit

Post
NICU staff
implementation

Adherence to
guideline and
impact

Audit

Post
NICU staff
implementation

Monitoring
reported to
which groups/
committees, inc
responsibility for
reviewing action
plans
Neonatal
governance
lead
Neonatal
governance
lead

11. Supporting References / Evidence Base
1. NICE Guidance CG 149 Antibiotics for early onset neonatal infection August 2012
2. Screening for early onset neonatal sepsis: NICE guidance-based practice versus
projected application of the Kaiser Permanente sepsis risk calculator in the UK
population Nitin Goel, Sudeep Shrestha, Rhian Smith et al. Arch Dis Child Fetal
Neonatal Ed 2019;0:F1–F5
3. ASPH Maternity GBS guidelines (updated 2013)
4. ASPH Drugs and Therapeutics Committee and Microbiologist opinion
5. ASPH Audit on Gentamicin Use in Neonates
http://trustnet/docsdata/paed/Audit%20Competition/Neonatal%20Sepsis.ppt
6. RCOG. Prevention of early onset neonatal group B streptococcal disease: Guideline
36. Nov 2003
7. CDC. Prevention of Perinatal Group B Streptococcal Disease Revised Guideline. 2010
8. Prevention of Early Onset Group B Streptococcal Disease in Newborns. Committee
Opinion No 485. Obstetrics and Gynaecology Vol 117, No 4 ; April 2011
9. Kaiser early onset sepsis calculator

https://neonatalsepsiscalculator.kaiserpermanente.org/
10. EOS guidelines in Royal United Hospital NHS Trust Bath
11. EOS guidelines in University Hospital Southampton
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APPENDIX 1: Description of Abnormalities to aid clinical judgement
Clinical
Exam

Description of Abnormalities to guide Clinical Judgement

Clinical
Illness

1.
2.
3.
4.

Equivocal

1.

2.

Persistent need for NCPAP / HFNC / mechanical ventilation (outside
of the delivery room)
Hemodynamic instability requiring vasoactive drugs
Neonatal encephalopathy /Perinatal depression
 Seizure
 Apgar Score @ 5 minutes < 5
Need for supplemental O2 > 2 hours to maintain oxygen saturations >
90% (outside of the delivery room)
Persistent physiologic abnormality > 4 hrs
 Tachycardia (HR > 160)
 Tachypnea (RR > 60)
 Temperature instability (>37.5˚C or < 36.5˚C)
 Respiratory distress (grunting, flaring, or retracting) not
requiring supplemental O2
Two or more physiologic abnormalities lasting for > 2 hrs
 Tachycardia (HR > 160)
 Tachypnea (RR > 60)
 Temperature instability (> 37.5˚C or < 36.5˚C )
 Respiratory distress (grunting, flaring, or retracting) not
requiring supplemental O2

Note: abnormality can be intermittent
Well
Appearing
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APPENDIX 2: Bobble Hat Pathway
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APPENDIX 3: Antibiotic doses for babies with possible early onset sepsis:

(1) IV Cefotaxime 50mg/kg bd –this is the first line treatment for babies with
suspected EOS who are generally well on SCU/PNW. This does not cover Listeria
so discuss with Consultant if Listeria sepsis suspected as Amoxycillin+ Gentamicin
would be the preferred combination in that scenario. Cefotaxime can be given IM if
venous access if not available.
(2) IV Benzylpenicillin
NICE CG149 suggests 25mg/kg BD. (However, clinical judgement may suggest an
8hrly regime or increased dosage). Pen + Gent is the regime if babies are unwell or
admitted to NICU (unless there is a strong suspicion of Listeria – see above)
(3) Gentamicin
 See flow chart below to guide decision making on dose and interval
 MUST be prescribed correctly on Gentamicin chart only
 Some babies at risk of delayed clearance – babies <32 weeks gestation, <1000g
birth weight and for babies undergoing therapeutic hypothermia (cooling) and/or if
there is suspicion/evidence of renal dysfunction should have lower dose (4mg/kg)
less frequently (36 hourly) with pre-second dose levels checked.
 Rarely - consider measuring peak blood gentamicin concentrations in selected
babies such as in those with:
 Oedema
 Macrosomia (birthweight more than 4.5 kg)
 Unsatisfactory response to treatment
 Proven Gram-negative infection.
Measuring peak concentrations 1 hour after starting the gentamicin infusion (D/W
Consultant first)
 If a baby has a Gram-negative or staphylococcal infection, consider increasing the
dose of gentamicin if the peak concentration is less than 8 mg/litre
Once antibiotics stopped/at discharge:
 Give parents/carers advice re: when to seek medical attention – VERBALLY and in
WRITING (patient information leaflet)
 Give parents/carers a point of contact for advice
 Give parents/carers and GP a copy of the discharge summary
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APPENDIX 4: Gentamicin Prescribing Guidance
This is based on NICE and NPSA guidance, as well as local audit findings and published
data.
Risk factor for delayed clearance of
gentamicin?
o Preterm ≤ 32 weeks
o HIE with cooling
o Renal impairment
o IUGR <1kg
o Concurrent NSAID
therapy

No
Yes

Is baby clinically stable and well?

Yes

Gentamicin 4 mg/kg 36 hourly
Check level 4 hours pre-second
dose (36 hourly regimen)

No

Gentamicin
5 mg/kg 36 hourly

Gentamicin 5mg/kg 24 hourly
Take level 4 hours pre-second
dose
Level <2mg/L – continue

Level <2mg/L – continue on 36
hourly regimen

Level >2mg/L – omit and repeat
level after 12 hours (or 24 hours if
very high). Level must be <1 mg/L
before re-dosing and interval must
be extended accordingly
All second doses onwards should be prescribed on the Gentamicin prescribing Chart .The
times need to be according to the 24 hour clock.
Clinical judgement is used to determine the safest prescription which should be double
checked with the nursing staff.
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Double-checking prompt for the preparation and administration of intravenous gentamicin to
neonates

Both members of staff (Checker A and B) are to use the prompt every time a dose of gentamicin
is prepared and administered. Circle Yes, No or N/A (Not applicable) for first 5 questions, thereafter tick for
yes

Ultimate responsibility for the process lies with checker A one whose additional responsibilities
are highlighted in blue/bold.
Date:
Blood level monitoring: Any actions required in the section below
should be prioritised to ensure doses are not delayed:

Dose 1

Dose 2

A

Dose 3

A

Dose 4

A

YES
NO

Dose 5

A

YES
NO

A

YES
NO

YES
NO

1. Check the date and time of the next blood level required. Are any
blood levels required prior to, or post administration?

YES
NO

2. Do any blood level results need action prior to administration of
this dose? I.e. results chasing or results interpreted.

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

3. If yes to question two, has the person responsible for the
interpretation of result been informed?

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

4. Has the blood level result been interpreted correctly? If not
escalate as per policy.

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

5. Does the dose or dosing interval need changing as a result of the
blood level result? If yes ensure this is actioned as per policy.

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

YES/NO
N/A

Prescription chart details:

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

6. Check the time recorded when dose last given and the frequency
prescribed. Is a dose due now?
7. Is the patient’s current weight recorded on the prescription chart correct?
(Caution: Ensure the weight is recent and realistic).
8. Has the correct dose been prescribed based on the weight? Each
checker to calculate the dose separately.
9. Is the dosing regimen and frequency correct for gestational age? Check
against neonatal gentamicin policy.
10. Has the prescription been signed by the prescriber?
Vial or CIVAS details:
11. Is this the correct medication?
12. Is this the correct strength of gentamicin, i.e. 20mgs/2mls?
13. Has the correct volume been drawn up? ( Each checker to calculate
dose separately)
Administration:
14. Does the patient’s identity match the patient details on the prescription
chart?
15. Has the prescription chart been signed by the administrator with details
of the time of administration?
Signature checker A
Signature checker B
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Neonatal gentamicin care bundle compliance chart
Patient ID: __________________________________________________________________________
Complete for each dose of gentamicin
administered

Dose 1

Dose 2

Dose 3

Dose 4

Dose 5

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Y/N

Date:
1.Use of 24 hour clock format
2. Interruptions during the preparation and
administration of Gentamicin must be avoided by
the wearing of a disposable red apron by staff to
indicate that they must not be disturbed.
3. A double-checking prompt must be used during
the preparation and administration of Gentamicin
4.The prescribed dose of Gentamicin must be
given within one hour of the prescribed time
Compliant with all FOUR elements of the care
bundle

If gentamicin was not administered within one hour of the prescribed time then please indicate any relevant
reasons:
Dose 1

Dose 2

Dose 3

Dose 4

Dose 5

No addressograph
Not prescribed but due
Prescription not signed
Incorrect drug
Incorrect date
Incorrect time
Incorrect frequency
Incorrect route
Level not taken
Level result not available
Abnormal level results
No weight
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APPENDIX 6: EQUALITY IMPACT ASSESSMENT
Equality Impact Assessment Summary
Name and title: Dr Samantha Edwards, neonatal guidelines committee chair
Policy: Early onset sepsis in neonates
Background
 Who was involved in the Equality Impact Assessment
Neonatal guidelines group
Methodology
 A brief account of how the likely effects of the policy was assessed (to include race
and ethnic origin, disability, gender, culture, religion or belief, sexual orientation,
age)
 The data sources and any other information used
 The consultation that was carried out (who, why and how?)
The group considered the effect of the policy on the various groups within our neonatal
population; and staff employed, including race and ethnic origin, disability, gender, culture,
religion or belief, sexual orientation and age.
Key Findings
 Describe the results of the assessment
 Identify if there is adverse or a potentially adverse impacts for any equalities groups
The policy in inclusive
Conclusion
 Provide a summary of the overall conclusions
No adverse features of the policy identified
Recommendations
 State recommended changes to the proposed policy as a result of the impact
assessment
 Where it has not been possible to amend the policy, provide the detail of any
actions that have been identified
 Describe the plans for reviewing the assessment
The policy is suitable for implementation.
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APPENDIX 7: CHECKLIST FOR THE REVIEW AND APPROVAL OF DOCUMENTS
To be completed (electronically) and attached to any document which guides practice
when submitted to the appropriate committee for approval or ratification.
Title of the document:
Policy (document) Author:
Executive Director:
Yes/No/
Unsure/
NA
1.

2.

3.

4.

5.

6.

Title
Is the title clear and unambiguous?
Is it clear whether the document is a
guideline, policy, protocol or standard?
Scope/Purpose
Is the target population clear and
unambiguous?
Is the purpose of the document clear?
Are the intended outcomes described?
Are the statements clear and
unambiguous?
Development Process
Is there evidence of engagement with
stakeholders and users?
Who was engaged in a review of the
document (list committees/
individuals)?
Has the policy template been followed
(i.e. is the format correct)?
Evidence Base
Is the type of evidence to support the
document identified explicitly?
Are local/organisational supporting
documents referenced?
Approval
Does the document identify which
committee/group will approve/ratify it?
If appropriate, have the joint human
resources/staff side committee (or
equivalent) approved the document?
Dissemination and Implementation
Is there an outline/plan to identify how
this will be done?

Comments

Y
Y
Y
Y
Y
Y
Y
Y

Staff, Audit presentation to
Grand Round, Guidelines group

Y
Y
Y

Y
N/A

Y

Does the plan include the necessary
Y
training/support to ensure compliance?
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7.

8.

9.

10.

Process for Monitoring Compliance
Are there measurable standards or
KPIs to support monitoring compliance
of the document?
Review Date
Is the review date identified and is this
acceptable?
Overall Responsibility for the
Document
Is it clear who will be responsible for
coordinating the dissemination,
implementation and review of the
documentation?
Equality Impact Assessment (EIA)
Has a suitable EIA been completed?

Yes/No/
Unsure/
NA

Comments

Y

Audit

Y

Y

Committee Approval (Neonatal Guidelines Committee)
If the committee is happy to approve this document, please complete the section below, date it
and return it to the Policy (document) Owner
Name of
Dr Edwards
Date
April 2019
Chair

Ratification by Management Executive (if appropriate)
If the Management Executive is happy to ratify this document, please complete the date of
ratification below and advise the Policy (document) Owner
Date: n/a

Document Updates/Notation
AUG 2019
After a pilot phase, this guideline was updated in August 2019 to better define the at risk
population who needed to undergo Kaiser risk calculation. Ongoing monitoring will
continue as the guideline is embedded into practice.
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