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ABSTRACT

Background Transfusion is a common procedure

for neonates receiving intensive care management.
Recognising a paucity of patient blood management
(PBM) programmes in neonates, we aimed to embed
blood management and best transfusion principles in

the neonatal intensive care unit (NICU) by aligning local
policies, providing targeted education and partnering with
parents.

Methods Practice-based evidence for clinical practice
improvement (PBE-CPI) methodology was used. Previous
hospital accreditation audits were reviewed and a
neonate-specific transfusion audit was developed. Audit
was performed at baseline and repeated following the
intervention period. NICU clinicians received targeted
education in obtaining informed consent, prescription
and safe administration of blood components during a
‘Blood Month’ awareness period. A neonate-specific
parent handout about transfusion was developed in
partnership with parents. A pilot video demonstrating a
shared consent discussion was also developed to assist
in the consent process. Parents’ knowledge, concerns and
feedback regarding transfusion practice was sought at
baseline (survey) and on project completion (experience
trackers).

Results Neonate-specific baseline transfusion

audit showed inconsistent consent, monitoring and
documentation processes in neonatal transfusions.
Post-targeted education audit showed improvement in
these parameters. The targeted PBM and transfusion-
related education delivered during ‘Blood Month’ was
well-received by staff. Parents’ feedback about the NICU
transfusion consenting process was consistently positive.
NICU medical and nursing clinicians (n=25) surveyed
agreed that the parent handout was well set out, easy

to understand and recommended that it be used to
complement practice.

Conclusion PBE-CPI tools aligned with Australian PBM
guidelines for clinicians and parents were well-accepted
by clinical stakeholders and were associated with practice
improvement in PBM awareness and transfusion consent
processes. This PBE-CPI project developed NICU-specific
consent information, not previously available, by partnering
with parents to ensure quality of care in transfusion
practice. Adoption of this also helps to meet accreditation
for Australian Blood Management Standards. These
strategies and tools translate readily into other NICUs to
embed and support best PBM and transfusion practice.

INTRODUCTION

Blood transfusion is a common procedure for
neonates requiring intensive care manage-
ment, particularly among preterm neonates.
In New South Wales, neonatal transfusion
occurs in about 5.4 per 1000 births and
transfusion rates for red blood cells remain
constant at 4.8% per 1000." Australian Patient
Blood Management (PBM) Guidelines
include Module 6 Neonatal and Paediatrics to
guide care in this patient group.” While many
PBM programmes have been successfully
implemented in adults to improve transfusion
practice, there is paucity of PBM programmes
specifically targeted for neonates,”* especially
one that aligns with national PBM Module 6
guidelines.

In Australia, hospitals and health services
are accredited against the National Safety
and Quality Health Service (NSQHS) Stan-
dards, which drive safe and quality systems to
improve the quality of health service provi-
sion. Standard 7, Blood Management, of the
NSQHS Standards focuses on patients who
need blood management as part of their care,
and management of blood and blood prod-
ucts.” Thus, apart from ensuring the princi-
ples of the PBM guidelines are integrated in
local policies for patient care, health services
must also ensure they meet accreditation
requirements for the NSQHS Blood Manage-
ment Standard.

With the paucity of PBM programmes
tailored for neonates, this project aims to
ensure best practice in neonatal transfusion
based on PBM Module 6 and NSQHS Blood
Management Standard by: (1) aligning local
policies and practice to provide appropriate
use of red cell components, (2) providing
PBM and transfusion-related education to
neonatal intensive care unit (NICU) clin-
ical staff and (3) partnering with parents
regarding transfusion practice in neonates.
Changes in practice were evaluated with
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neonate-specific audits at baseline and post-intervention,
and with feedback from both parents and clinical staff
about the interventions.

METHODS

Design

Practice-Based Evidence for Clinical Practice Improve-
ment (PBE-CPI)° methodology was used in a tertiary
regional referral hospital that provides comprehensive
specialty care to more than 1100 newborns annually.
The PBE-CPI project was led by a multidisciplinary team
including representation from neonatology, paediatric
haematology, NICU nurse practitioners, NICU nurse
educator and the Red Cross Lifeblood. The project began
in July 2017 and was completed in March 2018.

Baseline measurement

Previous audits for NSQHS Standard 7 accreditation were
reviewed. These were more designed for adult patients
with only some elements translatable to neonatal transfu-
sion practice.

A baseline transfusion practice audit was developed
specifically for neonatal red cell transfusion, as it is the
most common allogeneic blood component transfused
in the NICU. Transfusion episodes during 2016 selected
through simple random sampling from a laboratory data-
base were included in the snapshot clinical audit.

Parental knowledge, concerns and feedback regarding
transfusion practice were sought at baseline with a survey
to identify what they perceived to be important informa-
tion for parents if their baby required a blood transfusion.
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Figure 1

PBE-CP!: ‘Blood Month’ education interventions phase
The PBE-CPI project aim was to improve safety and quality
of transfusion practice through increasing compliance
with NSQHS Blood Management Standards on NICU-
specific consent processes and transfusion documenta-
tion. Targets were:
» 100% of the consent form signed, witnessed and dated
» 100% documentation in the following areas of the

consent form

- Patient label is available on all pages (1-4)

- Patient weight documented

- Blood component prescription properly complet-

ed (type of blood component, volume, rate, any
special requirements)

- Blood pack ID number documented

- Pathology level recorded (haemoglobin)

- Reason for transfusion (indication) documented

- Completion of transfusion signed
» 60% documentation of patient name hand-printed

and transfusion checklist completed
A multidisciplinary team reviewed and updated current
policies and processes involved in the provision of blood
and blood products in the NICU. The updated ‘Blood
administration and blood products in NICU’ policy
ensured that all clinical transfusion practices and PBM
strategies are in accordance with PBM Module 6 and
NSQHS Blood Management Standard.

A targeted neonatal PBM education programme suit-
able for medical and nursing clinicians was developed in
consultation with NICU clinicians. An intensive combi-
nation of lectures, practical workshops and laboratory
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Blood Month calendar of events. NICU, neonatal intensive care unit.
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education was delivered to clinical staff during February

2018: ‘Blood Month’ (figure 1). Content included:

» An overview of evidence-based transfusion practice in
neonates, and evolving areas of research (including
transfusion research currently being undertaken
within the NICU).

» An outline of the NSQHS Standard 7 Blood Manage-
ment requirements for the consent, prescription,
administration and documentation of blood and
blood products (including interactive, interdiscipli-
nary workshops to understand the documentation
involved in the transfusion process).

» An overview of the laboratory practices involved for
blood and blood products with an emphasis on the
additional requirements for neonates.

In partnership with parents and using information from

the baseline feedback, a neonate-specific parent handout

about transfusion was developed to assist in the informed

consent process (online supplementary appendix S1). A

pilot video demonstrating a consent discussion was also

developed, filmed using an iPhone and edited in-house.

Post-Blood Month feedback

A post-Blood Month transfusion practice audit was
collated and compared with the baseline audit. Neonates
who had red cell transfusion episodes during March
and April 2018 were identified through convenience
sampling from a laboratory database and were included
in the snapshot clinical audit.

Feedback from the NICU clinicians regarding the addi-
tional transfusion education and neonate-specific parent
handout were also collated using a survey.

Parents’ feedback regarding transfusion process and
the neonate-specific parent handout were sought using
iPad experience trackers.

Participants

Eighty-six out of 195 (44%) NICU clinicians (9 doctors,
4 neonatal nurse practitioners and 73 nurses) partici-
pated in the Blood Month education initiative. Twenty-
five NICU clinicians answered the survey, either online
or hardcopy, that was circulated to the staff post-Blood
Month.

Seventeen parents (n=11 at baseline, n=6 post-Blood
Month) provided feedback in this PBE-CPI project. The
parents who provided feedback at baseline were randomly
selected from NICU parents whose babies are premature
and who are at significant risk of receiving a transfusion.
Post-Blood Month feedback was collected from consecu-
tive sampling of parents whose babies had a red cell trans-
fusion in the NICU.

All participation was voluntary.

Data analysis

Data for audits were collected retrospectively from
Pathology North’s laboratory database and medical
charts. x* test was performed to compare proportions
observed in two samples using MedCalc Software.”

Feedback from clinical staff were collected using online
SurveyMonkey. Hardcopy returned surveys were manually
entered in SurveyMonkey. Baseline parents survey were
also collected using SurveyMonkey, facilitated by either
NICU nurse practitioner or neonatologist. Descriptive
statistics were used to feedback survey results.

Post-Blood Month feedback from parents were collected
using iPad patient experienced trackers. Data were
entered into an online database and a real-time report
was generated using third-party software by Customer
Feedback Systems Australasia Pty Ltd.

RESULTS

Compliance with NSQHS Blood Management Standard 7
More than 150 units of blood and blood products were
prescribed to neonatal patients in 2015 at our tertiary
hospital. Previous audits for NSQHS Standard 7 accredi-
tation identified several areas that required improvement
in the provision of these products including: completion
of consent, recording the indications for transfusion,
checking and documenting patient identification and
products being transfused, documentation of observa-
tions during transfusion, and carer being provided with
written information regarding transfusion.

The neonate-specific baseline transfusion audit (n=59)
showed there was inconsistent consent documentation
with only 10.2% patient name hand-printed (hospital
policy) and 89.8% with consent signed. There was low
procedural documentation with only 47.5% of patients
having their weight documented, 22% having a trans-
fusion checklist completed (hospital policy is to check
every unit) and 30.5% signed a when the transfusion
was complete (table 1). Clinical staff were not aware of
any predefined targets for measurement of compliance
with the NSQHS Blood Management Standard as the
focus was education of staff of key PBM Module 6 recom-
mendations. Following ‘Blood Month’, the transfusion
audit (n=20) showed statistically significant improve-
ments in compliance in transfusion checklist completion
(T63%; p<0.0001), patient name hand-printed (T54.8%;
p<0.0001), patient weight document (T47.5%; p=0.0002)
and an almost significant improvement in documenting
reason for transfusion (120.4%:; p=0.0512). The results
also found the number of infants needing increased respi-
ratory support in the 24hours post-transfusion (using a
peak level of respiratory support recorded in the obser-
vation chart as the measure) decreased by 8.7%; however,
this was not significant. There were no transfusion errors
recorded on the blood transfusion prescription and
consent form.

The potential causes contributing to the inconsistent
consent, monitoring and documentation processes in
neonatal transfusion (figure 2) were discussed by the
project team. One significant issue identified was the
lack of neonatal-specific information available to give to
parents during the transfusion consent process.
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Table 1 Clinical audits of compliance (%) with PBM and the blood and blood product form

July 2017 March and April
(random transfusion 2018, P value
episodes in 2016), n=59 n=20 Difference (95% CI)
Consent
Is there a patient label? 96.5% 100% T35% >0.05
Patient name hand-printed 10.2% 65% T54.8%  <0.0001*
Consent signed, witnessed and dated 89.5% 100% T10.5% >0.05
Appropriateness
Is it within current NICU transfusion guideline? 83.1% 95% T11.9% >0.05
Procedure
Patient label 96.6% 100% T3.4% >0.05
Patient weight documented 47.5% 95% T47.5%  0.0002*
Blood component prescription properly completed 91.5% 100% 785% >0.05
Pack ID number documented 96.6% 100% 173.4% 0.05
Reason for transfusion documented 74.6% 95% T20.4% 0.0512
Check/tick list completed 22.0% 85% T63% <0.0001*
Completion of transfusion signed 30.5% 65% 1734.5% 0.0067*
Outcomes
No of neonates who had an increased level of 23.7% 15% 18.7% >0.05
respiratory support in the 24 hours period post-
transfusion
Necrotising enterocolitis occurred? Nil Nil
Demographics
Gestational age
<29 weeks 35 5
29-35 weeks 13 10
>35 weeks 11 15

*Statistically significant using X2 test to compare proportions observed in two samples.
NICU, neonatal intensive care unit; PBM, patient blood management.

Consumer information (parent) handout: babies receiving a in the informed consent process (figure 3). A transfusion
blood transfusion—information for parents information handout was developed by the clinical team
Parents (n=11) in the NICU identified what they  integrating the parent feedback.

perceived to be important content for the handout and Parents’ feedback (n=6) about NICU  transfusion

indicated that the reason for the transfusion and the risks ofa ~ and the parent handout were consistently positive. In
transfusion were very important information to be covered addition, NICU medical and nursing clinicians (n=25)

Standardisation Forms and sheets

Information sheets not

| et m—
NICU specific

Inconsistency in information

—_—
conveyed to parents

Different clinicians convey

different information No fact sheet with risk
and benefits

Clinicians don't revisit consent process

after emergency consent obtained

\nappropﬂa‘re consent and
prescription forms

— —

[ Inconsistent consent, monitoring
> and documentation processes in
neonatal transfusion

No post/intra-transfusion

— Lack of education
monitoring guidelines in NICU

A L aCk Of evidence for on consent process
monitoring timeframe

Lack of awareness among junior

Monitoring guidelines staff about documentation

not NICU specific No education on

Lack of policy for documentation required

Lack of evidence of transfusion documentation need

2 Nursing staff not aware
outcomes in neonates

about documentation

No guidelines for G| ack of policy for consent

! Lack of NICU specific
monitoring

transfusion education

—
e —

Guidelines and evidence Knowledge gap

Figure 2 Inconsistencies in the processes of neonatal transfusion. NICU, neonatal intensive care unit.
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A Key: Very important n n B B Very important
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Q1 Why transfusion may be needed

Q2 What other treatments could be given instead

Q3 What happens if my baby doesn’t receive a transfusion

Q4 What are the risks of transfusion

Q5 What are the different parts of blood and what do they do (e.g. red cells, platelets)

Q6 A description of the transfusion procedure

Q7 What will my baby feel during the transfusion

Q8 How safe is the blood supply

Q9 Can parents give blood for their baby instead of from a blood donor

B mm

0% 20% 40% 60% 80% 100

Q1 Did you feel involved in the decision-making process for your baby to receive a

blood transfusion as much as you would have liked?

Q2 Were you given an oppourtunity to ask questions?

Q3 Do you recall if you received written information about your baby’s transfusion?

Q4 If you received the parent handout, do you feel that it provided you with enough

information about transfusion?

Key: Strongly disagree Strongly agree

Q1 Is the parent handout well set out and easy to understand?

Q2 Will the parent handout be useful to me in obtaining informed consent with parents?

Figure 3 Survey feedback on consumer handout from parents at baseline (A), parents’ post-Blood Month (B) and from

neonatal intensive care unit clinicians (C).

surveyed agreed that the parent handout was well set out
and easy to understand (100% agree to strongly agree)
and will be useful to them in obtaining informed consent
with parents (100% agree to strongly agree). Comments
included: “... it is a useful tool, informative for parents
in a clear concise way”, “easy to read” and “every parent
gets the same info”. Thus, all surveyed clinicians recom-
mended for the parent handout to be used to comple-
ment practice.

‘Blood Month’ PBM and transfusion education

Nine education events were delivered in the NICU in
February 2018 dubbed as ‘Blood Month’. The additional
‘Blood Month’ education was well-received by clinicians
and was seen to be effective in raising awareness about
neonatal PBM and transfusion practice, and about the
updated ‘Blood administration and blood products in
NICU’ policy. Clinicians reported that Blood Month
increased their knowledge about the elements of a trans-
fusion prescription and to be confident in completing
the prescription correctly (100% agree to strongly agree)
(figure 4). Feedback regarding utility of the in-house
pilot video which modelled an ‘ideal’ informed consent
discussion and documentation were not formally sought.

Anecdotal feedback from clinicians regarding the pilot
video confirmed that such a tool would be valuable and
supported the production of a professional video.

DISCUSSION

Neonates commonly require transfusion, most often due
to anaemia of prematurity.” In 2017, 112 red cell trans-
fusions were administered in the NICU in our hospital.
It is essential that processes are in place to ensure safe
and appropriate transfusion decision-making, consent,
documentation and administration in this vulnerable
population. However, in a recent study, Australian and
New Zealand neonatal units were found to have signif-
icant variation in red cell clinical transfusion practices
and local policies.” This PBE-CPI project confirmed the
varied practice and inconsistent documentation prac-
tices in the NICU. For example, while it is understood
that most NICU patients are weighed on admission and
most clinicians would frequently use recent weight as a
basis for calculation of transfusion volume (unless it is
an emergency transfusion at birth), there was initially a
low compliance with weight documentation on the blood
transfusion prescription and consent form, but the weight
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Figure 4 Neonatal intensive care unit clinicians’ feedback on Blood Month.

is always documented elsewhere in the medical record. A
significant improvement in documentation of weight on
this particular transfusion form, as recommended in the
guidelines, was seen post-Blood Month education.

A revised local transfusion and blood management
‘Blood administration and blood products in NICU’
policy, which was launched and communicated during
Blood Month, provided updated guidance for our NICU
clinicians. We also began to address the paucity of local
and international PBM programmes and resources specif-
ically targeted for neonates by making these available for
NICU clinical staff.”* As a result of this PBE-CPI project,
the term PBM, and understanding of its principles,
became familiar to our NICU clinical staff. Successful
PBM programmes rely on staff education, multidisci-
plinary engagement and buy-in from clinicians.” Our
NICU clinical staff have recognised that implementing
the PBM Module 6 guidelines and meeting the NSQHS
Blood Management Standard will help ensure the highest
quality care, and this was met with improvement in
consent processes and blood transfusion documentation.

Patient-centred care is a key element for a neonatal
PBM programme.” '’ The new ‘Babies receiving a trans-
fusion’ parent handout assisted with the transfusion
informed consent process and was positively received
by both parents and clinical staff. The wider need for
such information was confirmed by a major children’s
hospital in Melbourne, Victoria, who were contacted
being keen to use the resource. Following review and
minor modifications being integrated, the resource has
now been made available nationally to help support best
practice. In addition, a professional version of the video
‘Transfusion consent for neonates: a shared decision’
was produced and available on the Lifeblood website for
health professionals.''

There are a number of recognised limitations to the
results of the project. Clinical practice improvement
methodology was used and only one improvement cycle
was performed, which involved multiple interventions
and a relatively short follow-up. Therefore, it is not

possible to determine which of the interventions had
the most positive effect. Another limitation is that
tests of proportions is sensitive to sample size and does
not take into account multiple variables. Our sample size
of combined 79 transfusion episodes out of 112 red cell
transfusions in 2017 has a 6.01% margin of error. Parent
sampling may also have been biased with random and
consecutive sampling used at a time when it was most suit-
able for us to interview the parents at a stressful time in
their life. There was no attempt to stratify parents and
their premature babies who received a red cell transfu-
sion; thus, parent sampling may not be representative of
Australian multicultural parents population.

Despite these limitations, sample selection for these
process-based audits for PBE-CPI project enabled the
project team to measure the whether the NICU processes
are aligned with NSQHS Blood Management Standard or
PBM Module 6 to facilitate improvement. The PBE-CPI
interventions have shown considerable benefit and have
been embedded within clinical practice. For example,
the parent handout is always included in the NICU blood
prescription and consent form so all families receive this
information when a transfusion is requested. Repeat
audit of practice is planned to determine whether the
gains have been maintained while transfusion and PBM
has become a part of ongoing NICU education.

To our knowledge, this PBE-CPI project is one of
the first attempts to implement a PBM programme in
neonatal practice in Australia. The project showed that a
combination of neonate-specific PBE-CPI tools, clinician
education and parent information aligned with Australian
PBM Guidelines and national safety and quality standards
were well-accepted by clinical stakeholders. Development
of neonate-specific consent information, not previously
available, and partnering with parents promoted PBM
and best transfusion practice principles, and improved
compliance with the NSQHS Blood Management Stan-
dard. The study therefore demonstrated the potential
to improve PBM and transfusion practice in this vulner-
able population. The strategies used and tools developed
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translate readily into other NICUs to support best patient
care.
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