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Abbreviations and acronyms

ACE angiotensin-converting enzyme

AHCDO Australian Haemophilia Centre Directors’ Organisation
APTT activated partial thromboplastin time

cMV cytomegalovirus

CPAP continuous positive airway pressure

CRG Clinical/Consumer Reference Group

CRP Creactive protein

EBV estimated blood volume

EOP expert opinion point

ESA erythropoiesis stimulating agent

FFP fresh frozen plasma

Hb haemoglobin

Hct haematocrit

HLA human leucocyte an

ICS intraoperative cell salva!

INR international

intravenous

ergency team
magnetic resonance imaging

\ ational Institute for Health and Care Excellence
Vv point-of-care
P practice point
PT prothrombin time
recommendation
RBC red blood cell
rFVila recombinant activated factor VII
SD standard deviation
TSAT transferrin saturation
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1. Introduction

The Patient Blood Management Guidelines: Module 6 — Neonatal and Paediatrics’
(Module 6 — Neonatal and Paediatrics), is the final in a series of six modules that
focus on evidence-based patient blood management. The other five modules

are Critical Bleeding/Massive Transfusion Perioperative? Medical® Critical Care®
and Obstetrics and Maternity.® Together, Module 2 — Perioperative® and

» asummary of the recommendations
on evidence from the systematic 4@

consensus decision making, wh
high quality data; and

used in the development of Module 6 — Neonatal
ctronic searches included articles published
the technical reports®® available on the National
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2. Development of recommendations,
practice points and expert opinion points

Recommendations

The CRG developed recommendations where sufficient evidence was avail
from the systematic review of the literature. The recommendations hav
been carefully worded to reflect the strength of the body of evidence. Ea

GRADE B Body of evidence can be trusted to guide p
most situations
GRADE C Body of evidence provides s|

but care should be tal

GRADE D

Practice Poin
The CRG developed

ere the systematic review found insufficient
-based recommendations, but the CRG felt

Smatic review. These points are based on consensus among the members of
pmmittee.

quick reference guide summarises the recommendations, practice points and
expert opinion points in a sequence that reflects clinical practice.
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3. Categorisation of recommendations,
practice points and expert opinion points

The following table categorises the recommendations and practice points

according to different elements of patient blood management. It also identifies
where to find the recommendations and practice points within this quick
guide and Module 6 — Neonatal and Paediatrics,' where references are

This section is followed by a series of tables giving the full recommeé
practice points for each element.

<ELEVANT RELEVEN

ELEMENTS OF RECOMMEN-  PRACTICE EXPER'I: "?CJ’IOI" SECI'ION_OI—
PATIENT BLOOD DATION POINT i [ HISWU | MOPU 26—
MANAGEMENT REi ERENCE | NTONATAL &

EDIATRICS

Red Blood Cell (RBC) transfusion — indications,

RBC transfusion R1 Wl 321,322,
3.25-327,
4.1.2,4.21

RBC transfusion in R2,4 322,323,

chronic anaemia 339,412

Reducing the need {g

Placental 4.2.1 351

transfusion

PP13-16, EOP32-34 | 4.2.2 332,334,

24-25,27 3.3.12,3.3.14,
455

PP17-21, 423 331,335

23,26 3.3.7,33.11,
3313

PP34 EOP6 424 352

eed for exchange
{ transfusion
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ELEMENTS OF
PATIENT BLOOD

MANAGEMENT

Reducing blood loss

RECOMMEN-
DATION

PRACTICE
POINT

EXPERT
OPINION
POINT

RELEVANT
SECTION OF
THIS QUICK
REFERENCE

GUIDE

4.2.5

RELEVENT
SECTION OF
MODULE 6—
NEONATAL &
PAEDIATRICS

- Prevention of R8
hypothermia
- Antifibrinolytics R9-11 PP38-39
- recombinant R12 PP40O
activated factor
VI (rFVIla)
- Acute PP35
normovolaemic
haemodilution
- Intraoperative cell PP36
salvage (ICS)
- Viscoelastic point- pPp37 357
of-care testing
- Minimising EO 436
phlebotomy
losses
- Prothrombin EOP28-29 4.4
complex
concentrage
EOP30-31 4.4.2
ce coagulopathy
PP28 31 EOP4, 4.31 3.4.2-3.4.4,
16-22, 3.4.7,3.413,
25-26 421,415~
41.6
FreSh frozen R6 PP29-30 EOP1-3,5 | 4.3.2 3.4.1,
plasma (FFP), 3.4.4-3.4.12,
cryoprecipitate 3.4.14-3.4.15
or fibrinogen
concentrate
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ELEMENTS OF
PATIENT BLOOD

MANAGEMENT

PRACTICE
POINT

Specific products for selected patients

RELEVANT RELEVENT
EXPERT SECTION OF  SECTION OF
OPINION THIS QUICK MODULE 6 -
POINT REFERENCE ~ NEONATAL &

GUIDE

PAEDIATRICS

blood products

‘Fresh' (<7 days) red EOP7 441
blood cells

Irradiated blood EOP10-13
products

Cytomegalovirus EOP14-1

(CMV) negative

Critical bleeding

Bedside and
laboratory response
to critical bleeding

CMV, cytomegalovirus; EOP, expert opinion point;
plasma; Hb, haemoglobin; ICS, intraoperative cell s.
recombinant activated factor VII; R

322,
3.26-3.2.7,
46

is stimulating agents; FFP, fresh frozen
oint; R, recommendation; rFVila,
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4, Recommendations, practice points
and expert opinion points

4.1 Red Blood Cell (RBC) transfusion — indications,
Hb thresholds and volume

4.1.1 RBCtransfusion
RECOMMENDATION - RBC transfusion

GRADE C

® Higher Hb thresholds may be appropriate in very
preterm neonates.

©See PP2, PP3 and Appendix F (RBC tra

By a Hb concentration alone.?
assessment of the patient's
aemia-related signs and symptoms, and

3 sions. Underlying conditions that may
to trdnsfuse include acquired or congenital
vere respiratory disease.

aemodynamically stable paediatric patients (excluding
idence from other patient groups and CRG consensus?
at, with a:

suggests th

Hb concentration <70 g/L, RBC transfusion is often appropriate.
However, transfusion may not be required in well-compensated
patients or where other specific therapy is available.

Hb concentration of 70-90 g/L, RBC transfusion may be
appropriate. The decision to transfuse patients should be based
on the need to relieve clinical sighs and symptoms of anaemia,
and the patient's response to previous transfusions.

Hb concentration >90 g/L, RBC transfusion is often unnecessary
and may be inappropriate.
2See PP3 in Patient Blood Management Guidelines: Module 4 - Critical Care.
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For neonatal and paediatric patients, a specific procedural guideline
for RBC transfusion should be used that includes the following:

= age-specific Hb reference ranges
= volume of transfusion and rate of administration

= patient monitoring during and after transfusion

= transfusion technique (e.g. use of syringe pumps)
= recognition and reporting of adverse events.

2 See Appendix F (RBC transfusions in preterm j
Appendix A within this document).

b See Appendix G (Transfusion volume calcul
small children) of Module 6" (or Appendix B

se a procedural guideline? for RBC
term infants that includes the following:

= age- ific Hb reference ranges
haematocrit

= level of respiratory support

= ongoing or anticipated red cell loss

= nutritional status.

2 See Appendix F (RBC transfusions in preterm infants) of Module 6'
(or Appendix A within this document).

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics 9



In neonatal patients, calculate transfusion volume (mL) based on
weight and desired Hb increment.>®

2 See Appendix F (RBC transfusions in preterm infants) of Module 6' (or
Appendix A within this document).

b See Appendix G (Transfusion volume calculation for neonates, infants and
small children) of Module 6" (or Appendix B within this document).

In neonatal and paediatric patients with critical bleeding reg
massive transfusion, use a critical bleeding protocol.2A te
protocol is provided within the module.?

2The use of the word ‘protocol’ is not strictly prescriptive.

negative or whose
0 transfusion.

K antigen status is unable to
This includes fetal trangfusi

EXPERT OPINION POINTS - fetal tre ~fusio.

‘etal middle cerebral artery peak systolic velocity,
rmine whether fetal blood sampling and intrauterine
are necessary.

r Reference Group; EOP, expert opinion point; Hb, haemoglobin; K, Kell; PP, practice point;
red blood cell
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4,1.2 RBC transfusion in chronic anaemia

RECOMMENDATION - sickle cell disease (RBC

GRADE A |

PRACTICE POINT - sickle cell disease (RBC transf' .on)
assessed for stroke risk using both t
ultrasonography and MRL"

In paediatric patients
not be given for thggpri

nsfusion)

In children and adolescents with sickle cell disease who have
been assessed to be at increased risk of stroke:? a program of
prophylactic RBC transfusions should be used in order to reduce
stroke occurrence.

2 Assessed by transcranial Doppler ultrasonography™ and MRI

b See PP11 for methods of assessment.

GRADE B

nts over 9 months of age with sickle cell disease,
Id be offered to reduce vaso-occlusive pain crises

In paediatric patients with beta thalassaemia, the evidence does
not support any change to the current practice of maintaining a
pretransfusion Hb concentration of 90-100 g/L.?

2 See PP23 in Patient Blood Management Guidelines: Module 3 — Medical.*
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PRACTICE POINT - infants, children and adolescents
(RBC transfusion)

In paediatric patients over 20 kg who are chronically transfused
(e.g. haemoglobinopathies or bone marrow failure syndromes) a

single-unit approach may not be appropriate. Instead, calculation of
the transfusion volume (mL) should be based on weight and dg
Hb increment.

EXPERT OPINION POINT — Kell antigen system

EOP, expert opinion point; Hb, haemoglobin; K, Kell; MRI, magnetic resonanc
R, recommendation; RBC, red blood cell

4.2 Reducing the need for RB

4.2.1 Placental transfusion

PRACTICE POINTS - preterm and te. infai. -
(placental transfusion)

ring cord cldmping for between 30 seconds
e transfusion volume and incidence,

n other outcomes (death, major morbidity
tal outcomes) is uncertain or unknown,

ts, deferring cord clamping for at least 1 minute is likely
to reduce the risk of iron deficiency at 3-6 months. This intervention
hould be considered in infants who do not require active
uscitation, provided that access to phototherapy for jaundice is
available.?

2 See McDonald et al (2013)."
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4.2.2 Oral and/or parenteral iron

RECOMMENDATION - surgical (oral and/or parenteral iron)

In surgical paediatric patients with or at risk of iron deficiency
anaemia, preoperative iron therapy is recommended.?
2 See R4 in Patient Blood Management Guidelines: Module 2 — Periopg

GRADE C

PRACTICE POINTS - surgical (oral and/or parenteral iro:

should be identified, evaluated and man:
transfusion.?

PRACTICE POINT - pre. " = «d low . th weight infants
(oral and/or pare~*~ral i1

as necessary to achieve the recommended
owever, routine supplementation in excess of

F. "CT"" _ ru... —infants, children and adolescents
(ora. 1d/or parenteral iron)

Infants and children should receive sufficient dietary iron to achieve
the adequate intake or recommended daily intake. If the adequate
intake or recommended daily intake cannot be met by dietary
means, iron supplementation is advised.

Infants and children in populations at high risk® of iron deficiency
should be screened for this condition.?

2 See Domellof et al (2014)"™ and Pottie et al (2011).™
b See Section 3.6 of Module 6.
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Infants and children with iron deficiency should be treated with iron
supplements and dietary modifications.

PRACTICE POINT - critically ill (oral and/or parenteral ir

from 12 months of age, cow's milk intake
per day.

IV iron should be administered
the specific product being usgl:

RECOIN MENDATION — preterm and low birth weight infants (ESAs
with or without iron)

preterm infants with low birth weight (<2500 g), the routine use of
ESAs is not advised.

14 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



PRACTICE POINT - cancer (ESAs with or without iron)

PP17 In paediatric patients receiving chemotherapy, the routine use of
ESAs is not advised.

The use of ESAs may reduce transfusion incidence; however, the
studies are underpowered to determine their effect on mortalif
and thromboembolic events, which are increased in the 3
population.
2See R2 in Patient Blood Management Guidelines: Module 3 -

PRACTICE POINTS - kidney disease (ESAs with or .ithout iro.

RBC transfusion, after consideration o!

individual patient.>><

2See R4 in Patient Blood Man. ideli odule 3 - Medical.*

® The KDIGO guidelines' re 10-120 g/L for paediatric
patients and state that indi isati
because some patie!
concentration.

/L for children younger than 2 years of
e in that age group).

hronic kidney disease, ESA therapy to achieve

absolute or functional iron deficiency.?
2See PP13in Patient Blood Management Guidelines: Module 3 — Medical.*

Where ESAs are indicated for the treatment or prevention of
anaemia in neonatal and paediatric patients, they should be
combined with iron therapy.

PRACTICE POINT - surgical (ESAs with or without iron)

In neonatal and paediatric surgical patients, an ESA should only
be prescribed in consultation with a paediatric haematologist, and
should be combined with iron therapy.

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics 15



PRACTICE POINT - critically ill (ESAs with or without iron)

In critically ill paediatric patients with anaemia, ESAs should not be
routinely used.?
2This point is based on the lack of effect of ESAs on mortality in critically ill

adult patients. See R2 in Patient Blood Management Guidelines: Module 4 —
Critical Care.®

ESA, erythropoiesis stimulating agent; Hb, haemoglobin; KDIGO, Kidney Disease: Improving Global @

NICE, National Institute for Health and Care Excellence; PP, practice point; R, recommendation; RB d blood cell

4.2.4 Reducing the need for exchange transfusion

RECOMMENDATION - haemolytic disease (IVIg)

In neonates with haemolytic disease of thé
use of IVIg is not recommended.

GRADE B

who is at high risk of early fetal hydrops or
kly IVIg should be considered.

In paediatric patients undergoing surgery, measures to prevent
hypothermia should be used.?
2 See R12 in Patient Blood Management Guidelines: Module 2 — Perioperative.?

R, recommendation
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Antifibrinolytics

RECOMMENDATIONS - surgical (antlflbnnolytlcs)

In paediatric patients undergoing cardiac surgery with
cardiopulmonary bypass, the use of antifibrinolytics is suggested.>"<
GRADE C 2 Although there is evidence of a reduction in transfusion, there is insufficj
evidence to determine the risk of thromboembolic complications.
®Tranexamic acid in this context is approved in Australia. The ug ini
in this context is considered off label in Australia. Epsilon-a ic aci
is not licensed for use in Australia.
<See Appendix J (Tranexamic acid dosing guidance) of i
within this document) for further information.
GRADE C |

GRADE C

In paediatric patients undergoing sur;
substantial blood loss is anticipated,
be considered.>®

2 Tranexamic acid in this conte:

Gtely bleeding critically ill paediatric trauma patients,
tranexamic acid should be administered within 3 hours of injury.®

2 See R3 in Patient Blood Management Guidelines: Module 4 — Critical Care.

® See Appendix J (Tranexamic acid dosing guidance) of Module 6 (or Appendix E
within this document) for further information.
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In paediatric trauma patients aged under 12 years, a tranexamic acid

dose of 15 mg/kg (maximum 1000 mg) infused intravenously over

10 minutes, followed by 2 mg/kg/hour (maximum 125 mg/hour)

until bleeding is controlled or for up to 8 hours is suggested.>®

2 See the template given in Appendix K (Critical bleeding protocol) of Module &'
(or Appendix F within this document), which is intended for local adaptation

® See Appendix J (Tranexamic acid dosing guidance) of Module 6' (or App
within this document) for further information.

PP, practice point; R, recommendation

Recombinant activated factor VIl (rFVIla)

RECOMMENDATION - surgical (rFVIla)

3ical hae asis, use of antifibrinolytics
pmponent therapy have failed.*®

measures, includ
and ap i

, recombinant activated factor VIl

odilution
PRACTICE '9INT - surgical (acute normovolaemic haemodilution)

paediatric patients, acute normovolaemic haemodilution has not
been shown to reduce transfusion or improve clinical outcomes.
However, if acute normovolaemic haemodilution is used, it requires
a local procedural guideline that addresses patient selection,
vascular access, volume of blood withdrawn, choice of replacement
fluid, blood storage and handling, and timing of reinfusion.

PP, practice point

18 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



Intraoperative cell salvage (ICS)

PRACTICE POINT - surgical (intraoperative cell salvage)

PP, practice point

In paediatric patients undergoing cardiac surgery with
cardiopulmonary bypass, intraoperative cell salvage may be
considered. If intraoperative cell salvage is used, it requires a local
procedural guideline that should include patient selection,
equipment and reinfusion. All staff operating cell salvag
should receive appropriate training, to ensure knowlé
technique and proficiency in using it.

flevices
of the

Viscoelastic point-of-care testing

PRACTICE POINT - surgical (viscoelastic poir. -of-ca. tes’ .g)

PP37 In paediatric patients unde g i ith
cardiopulmonary bypasghi a i -care testing may be
considered.

PP, practice point

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics 19



Minimising phlebotomy losses

EXPERT OPINION POINT - strategies for minimisation of blood loss

EOP27 Strategies to safely minimise phlebotomy losses should be used for
all neonatal and paediatric patients. Such strategies may include
(where safe and feasible):

» use of ‘as-needed' rather than routine sampling

meticulous avoidance of blood overdraw

return of void volumes to sampling lines

use of closed inline sampling devices

judicious use and ‘on-time’ removal of sa

optimal sampling technique and sampl
rejection of samples by laboratory

laboratory equipment that uses the small
volumes

-
Y
c
[=%
=5
[a)
o
3

=5
o
=)
=)
m
o
=)

EOP, expert opinion point

Prothrombin complex cg

concentrates may be considered in neonatal
s undergoing urgent surgery who are receiving

bleedlng in paediatric patients at high risk of volume overload
(e.g. those who have undergone cardiac surgery on cardiopulmonary

20 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



Topical haemostatic agents

EXPERT OPINION POINTS - topical haemostatic agents

Topical haemostatic agents may be considered in neonatal and
paediatric surgical patients as an adjuvant to control bleeding.

The use of topical haemostatic agents should adhere to t|
manufacturer's instructions and safety information.

EOP, expert opinion point

4.3 Measures to reduce coagulopat
4.3.1 Platelets
PRACTICE POINTS - platelet transfusion

mmended strategy for prophylactic use
sfusion at a platelet count of <10 x 10°/L in the
ctors, and at <20 x 10°/L in the presence of risk

In general, neonatal and paediatric patients with a platelet count
250 x 10°/L can undergo invasive procedures without any serious
bleeding; however, lower platelet counts may be tolerated.?

2See PP17 in Patient Blood Management Guidelines: Module 2 -
Perioperative.?
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EXPERT OPINION POINTS - fetal transfusion

EXPERT OPINION POINTS — use of human plate t
antigen-matched platelets

Pregnant women who have had a prior pregnancy with fetal or
neonatal intracranial haemorrhage or thrombocytopenia due to fetal
and neonatal alloimmune thrombocytopenia should be managed
with IVIg."®

Fetal blood sampling should be considered to assess

response to IVIg in those who have had a previous Chl|d
intracranial haemorrhage due to fetal and neonatal allg
thrombocytopenia. The risk of fetal blood sampling
be balanced against the risk of bleeding due to
IVIg response.

cytopenia, platelet count response to
be checked within 12 hours.

with known or suspected fetal and neonatal
aIIO|mmune thrombocytopenia, random donor platelets should be
used if antigen-matched platelets are not immediately available.
pntinued use of random donor platelets is acceptable if antigen-
matched platelets cannot be obtained. Because of short survival of
random donor platelets, repeated transfusion is likely to be needed.

For neonates with fetal and neonatal alloimmune
thrombocytopenia, IVIg may be considered.

22 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



EXPERT OPINION POINTS — use of human leukocyte
antigen-matched platelets

EOP, expert opinion point; HLA, hu

For neonatal and paediatric patients with platelet refractoriness
attributable to non-immune causes such as splenomegaly or
infection, fresh, ABO-compatible, single-donor apheresis platelets
may improve platelet increment.

If the cause of platelet refractoriness is not obvious, i
should include screening for HLA antibodies. HL

antibodies should be undertaken, fol
antigen-matched platelets if positive.

In patients with inherited p,
Syndrome and Glanzm

not recommended, because it offers no advantages over an
jn-based solution in relation to postoperative blood loss, or
perioperative transfusion requirements.

PRACTIL POINT - Fresh frozen plasma (FFP), cryoprecipitate or
~eer, concentrate

In neonatal and paediatric patients, the decision to transfuse FFP,
cryoprecipitate or fibrinogen concentrate should take into account
the potential risks and benefits. The decision should be based not
only on laboratory investigations but also on assessment of the
patient’s clinical condition. Factors that may influence the decision
include active bleeding, medications affecting coagulation status,
and congenital and acquired bleeding disorders.
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PRACTICE POINT - Fresh frozen plasma (FFP)

For guidance on the use of FFP in specific patient groups, refer to:?
= Patient Blood Management Guidelines: Module 1 -
Critical Bleeding/Massive Transfusion (2011)?
= Patient Blood Management Guidelines: Module 2 —
Perioperative (2012)?

» Warfarin Reversal: Consensus Guidelines, on behalf of
Australasian Society of Thrombosis and Haemostag
= AHCDO guidelines for patients with specific faci@@deficiencies

(www.ahcdo.org.au)

certaln situations (e. g when critical bleeding is occurring or anticipated).
* The template given in Appendix K (Critical bleeding protocol) of Module 6

Specialist guidelines or haematology advice should be sought for
at-risk patients undergoing intracranial, intraocular and neuraxial
procedures, and for patients with severe thrombocytopenia or
coagulopathy.

AHCDO, Australian Haemophilia Centre Directors’ Organisation; EOP, expert opinion point; INR, international
normalised ratio; FFP, fresh frozen plasma; PP, practice point; R, recommendation
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4.4 Specific products for selected patients
4.4.1 'Fresh’ (<7 days) red blood cells
EXPERT OPINION POINT - ‘fresh’ RBCs in fetal, neonatal and

paediatric patients

‘Fresh’ (<7 days) RBCs are not advocated for routine use, b
considered in the following clinical situations:

intrauterine transfusion (<5 days, if available)

large-volume transfusion (>25 mL/kg)

exchange transfusion

cardiac surgery

transfusion-dependent chronic anaghnia ( <14 day;

where irradiated blood products are

EOP, expert opinion point; RBC, red blood cell

4.4.2 Irradiated cellular blood products
EXPERT OPINION POINTS —irr. *ated. ‘lular blood products

Cs and platelets) are used to
Braft-versus-host disease, and are

mbined immunodeficiency)

= severe acquired T-cell dysfunction, related to either disease or
herapy (see published guidelines)?'?

= human leukocyte antigen-matched cellular blood products
(RBCs, platelets and granulocytes).

They may also be considered for:

= neonatal exchange transfusion, provided this does not unduly
delay transfusion

= very low birth weight neonates, especially extremely preterm
(<28 weeks) or extremely low birth weight infants

= certain patients undergoing chemotherapy (depending on degree
of immunosuppression).
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Stem cells must not be irradiated.

Hyperkalaemia may occur when large volumes of irradiated blood
are transfused. In patients at risk, irradiated blood should be as
fresh as possible (<7 days) and used within 24 hours of irradiation.

Patients at high risk of transfusion-associated graft-versus-
host disease should be informed of the need for irradiated
products. Also, alerts should be incorporated in the informd
systems of the health service and transfusion labor;

EOP, expert opinion point; RBC, red blood cell

4.4.3 Cytomegalovirus (CMV) — negative blood products
EXPERT OPINION POINTS — CMV-negative cellul. produ.

CMV-negative products may pe cO
situations:
= intrauterine transfu
= preterm neonates (up t expected date of delivery)

. i i immuntodeficiency who are

ions for recipients who are CMV
se status is unknown.

uations, if CMV-seronegative blood components are not
ava|lable CMV-unscreened leucodepleted components should be
sed to avoid delays.

s; EOP, expert opinion point
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4.5 Critical Bleeding
4.5.1 Bedside and laboratory response to critical bleeding

PRACTICE POINT - critical bleeding protocol

In neonatal and paediatric patients with critical bleeding requiring
massive transfusion, use a critical bleeding protocol.? A tegg
protocol is provided within the module.®

2The use of the word ‘protocol’ is not strictly prescriptive.
b The template given in Appendix K (Critical bleeding prg

Institutions that provide care for neon
should have a critical bleeding protocol

(including coordination
effectively manag i i iSK'®®0r undergoing
critical bleeding.

clude weight adjustments
d administration. The clinician,

the haematologist or transfusion specialist,
volume and order of products given to the
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5. Recommendations, practice points and expert
opinion points with links to clinical condition

infant and child

Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical
transplantatig

Red blood cell (RBC) transfusion — indications, Hb thresholds and :
RBC transfusion

In paediatric patients, including those who are
critically ill, a restrictive transfusion strategy is
suggested.>>c

GRADE C

2 See PP6 for guidance on a restrictive transfusion str;

b Higher Hb thresholds may be appropriate in ve v
weight and preterm neonates.

infants) of Module 6 (or Appendix A wi
for guidance for preterm neonates.

v v Y

conditions &t may influence
de acquired or ¢

ere other specific therapv is available.
Hb concentration of 70-90 g/L, RBC transfusion

may be appropriate. The decision to transfuse 7| v
patients should be based on the need to relieve

clinical signs and symptoms of anaemia, and the

patient’s response to previous transfusions.

Hb concentration >90 g/L, RBC transfusion is

often unnecessary and may be inappropriate.

2See PP3 in Patient Blood Management Guidelines:
Module 4 - Critical Care.®
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Il infant and child

chronic anaemia
er, chemotherapy and

onic kidney disease
&nsplantation

Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical

For neonatal and paediatric patients, a specific
procedural guideline for RBC transfusion should be
used that includes the following:

age-specific Hb reference ranges

volume of transfusion and rate of administration
patient monitoring during and after transfusion
transfusion technique (e.g. use of syringe pumps)
recognition and reporting of adverse events.

«
<
<

In paediatric patients less than 20 kg, calcylate
transfusion volume (mL) based on weig
desired Hb increment.*®
2 See Appendix F (RBC transfusions in prete

Module 6 (or Appendix A within 7|7
b See Appendix G (Transfusion volul

neonates, infants and small children)

Appendix B within this document).

In most paediatric pa
of a single uni BC,

v v vV v

quiring transfusion, there is
ient evidence to support or refute the use v
ctive or liberal RBC transfusion

age of infant
= age-specific Hb reference ranges

= Hb or haematocrit v v v
level of respiratory support

ongoing or anticipated red cell loss

nutritional status.

2See Appendix F (RBC transfusions in preterm infants) of
Module 6' (or Appendix A within this document).
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In neonatal patients, calculate transfusion volume
(mL) based on weight and desired Hb increment.>®
2 See Appendix F (RBC transfusions in preterm infants) of
Module 6' (or Appendix A within this document).
b See Appendix G (Transfusion volume calculation for
neonates, infants and small children) of Module 6' (or
Appendix B within this document).
In neonatal and paediatric patients with critical
bleeding requiring massive transfusion, use a critical
bleeding protocol.?A template protocol is provid,
within the module.?
v v v

2The use of the word ‘protocol’ is not strictly pr

of Module 6' (or Appendix F
intended for local adaptation.

Where possible, K-negati
for transfusion for all fe

status is unable

v

oducts and neonatal

anciesa bf fetal anaemia should be
gessed by Doppler ultrasound of the fetal middle
bral artery peak systolic velocity, to determine v
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Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical

RBC transfusion — indications, Hb thresholds and volume
RBC transfusion in chronic anaemia

GRADEA \

GRADE B

In children and adolescents with sickle cell disease
who have been assessed to be at increased risk of
stroke,? a program of prophylactic RBC transfusions
should be used in order to reduce stroke occurrence.

2 Assessed by transcranial Doppler ultrasonography™and
MRL™

®See PP11 for methods of assessment.

tric patients ov of age with
disease, hydrox a should be offered to
rises and acute chest

aediatric patients with beta thalassaemia,
&does not support any change to the
e of maintaining a pretransfusion Hb
concentration of 90-100 g/L.?
£ See PP23 in Patient Blood Management Guidelines:
pdule 3 - Medical.*

In paediatric patients over 20 kg who are chronically
transfused (e.g. haemoglobinopathies or bone
marrow failure syndromes) a single-unit approach
may not be appropriate. Instead, calculation of the
transfusion volume (mL) should be based on weight
and desired Hb increment.

In both male and female chronically transfused
patients, RBC should be selected to match RhD, C/c,
E/e and K antigen status.

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics
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er chronic anaemia
r, chemotherapy and

Fetal and neonatal conditions
Preventing anaemia

Cardiac and cardiac surgical
Chronic kidney disease

Other surgical

Reducing the need for RBC transfusion
Placental transfusion

In preterm infants, deferring cord clamping for
between 30 seconds and 3 minutes may reduce
transfusion volume and incidence, and incidence of
intraventricular haemorrhage. However, the effect
of this practice on other outcomes (death, major v
morbidity and neurodevelopmental outcomes) is
uncertain or unknown, particularly in extremely
preterm infants (e.g. <28 weeks) and in those w,
require active resuscitation.

in infants who do not require active res®
provided that access to phototherapy fo
is available.

2See McDonald et al (2013).2

Reducing the need for REC transfusion
Oral and/or parenteral iron

GRADE C

eonatal and paediatric surgical patients in
substantial blood loss is anticipated,
ative anaemia and iron deficiency?should be

psfusion.”

v v v

2Irdn deficiency can be present with a normal Hb.

b See Appendix H (Paediatric haemoglobin assessment and
optimisation template) of Module 6' (or Appendix C within
this document) for further information on the optimal
dosing strategy.

To implement PP24, patients should be evaluated as

early as possible so that scheduling of surgery can

be coordinated with optimisation of the patient's Hb N\ || |7
and iron stores.
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| infant and child
chronic anaemia
er, chemotherapy and

onic kidney disease
&nsplantation

Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical

Preterm and low birth weight infants should receive

iron supplementation as necessary to achieve the
recommended nutrient intake. However, routine |7
supplementation in excess of the recommended

nutrient intake, to reduce transfusion incidence, is

not supported.

Infants and children should receive sufficient dietary
iron to achieve the adequate intake or recommended
daily intake. If the adequate intake or recommended
daily intake cannot be met by dietary means, iron

supplementation is advised.

Infants and children in populations
iron deficiency should be scre

2See Domellof et al (2014)"*and Pof
b See Section 3.6 of Module 6."

v v vV v

Infants and childrel
be treated with iron s

v v v v

S'oPage; from 12 months of age, cow's milk v
intake should not exceed 500 mL per day.

iron should be administered according to a
otocol relevant to the specific product being used:

IV iron formulations have different iron
concentrations, maximum doses, dilutions
and rates of administration; they are not
interchangeable with regard to dose, dilution and
rates of administration v v v
IV iron formulations should only ever be
administered in an appropriate health-care
setting with medical personnel and resuscitation
facilities on site.
See Appendix | (Intravenous iron) of Module 6' (or Appendix D
within this document) for further information.
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Fetal and neonatal conditions
Preventing anaemia

Cardiac and cardiac surgical
Chronic kidney disease

Other surgical

Reducing the need for RBC transfusion
Erythropoiesis stimulating agents (ESAs)

In preterm infants with low birth weight (<2500 g),
the routine use of ESAs is not advised. N7

GRADE C

In paediatric patients receiving chemotherapy, the
routine use of ESAs is not advised.

The use of ESAs may reduce transfusion incidence;
however, the studies are underpowered to def
their effect on mortality and thromboembagii

2See R2 in Patient Blood Management
— Medical *

patient.2b<
2See R4 in P:

—Medical.*
The KDIGO
at individualisation
some patients

vears and older, and 95-115 g/L for
an 2 years of age (reflecting the lower
grmal range in that age group).

atients with chronic kidney disease, ESA
herapy to achieve a Hb target of >130 g/L is not
mended because of increased morbidity;
therefore, it is sensible to apply this limit to v v
paediatric patients.?

2See R6 in Patient Blood Management Guidelines: Module 3
—Medical.*

ESA use is less effective in patients with chronic
kidney disease who have absolute or functional iron
deficiency. v v
2See PP13 in Patient Blood Management Guidelines:
Module 3 - Medical.*
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Where ESAs are indicated for the treatment or

prevention of anaemia in neonatal and paediatric v v

patients, they should be combined with iron therapy.

In neonatal and paediatric surgical patients, an ESA
should only be prescribed in consultation with a v 4
paediatric haematologist, and should be combined
with iron therapy.

In critically ill paediatric patients with anaemia, ESAs
should not be routinely used.?

2This point is based on the lack of effect of ESA
mortality in critically ill adult patients. SgéiR
Blood Management Guidelines: Module

Reducing the need for RBC transfusic
Reducing the need for exchange transfu:

In neonates with ha

newborn, the use of | n 7
GRADE B

Reducing the need for RBC transfusion
lueing blood loss

-

R8

GRADE B

In paediatric patients undergoing surgery, measures
to prevent hypothermia should be used.?

2See R12 in Patient Blood Management Guidelines:
Module 2 - Perioperative.®
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In paediatric patients undergoing cardiac
surgery with cardiopulmonary bypass, the use of

GRADEC W antifibrinolytics is suggested.®<

2 Although there is evidence of a reduction in transfusion,
there is insufficient evidence to determine the risk of
thromboembolic complications.

b Tranexamic acid in this context is approved in Australia.
The use of aprotinin in this context is considered off label
in Australia. Epsilon-aminocaproic acid is not licensed for
use in Australia.

<See Appendix J (Tranexamic acid dosing guidance) of

Module 6' (or Appendix E within this document) for
information.

In paediatric patients undergoing suggery for
scoliosis in whom substantial bloo is
anticipated, the use of antifibrinolytics
considered.>®

GRADE C

2Tranexamic acid in this co

b See Appendi:
Module 6 (

ic acid in this context is approved in Australia.
imyihis context is considered off label v

In paediatric patients undergoing cardiac surgery
with cardiopulmonary bypass, the routine use of v
rFVlla is not recommended.
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chronic anaemia
er, chemotherapy and

onic kidney disease
&nsplantation

Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical

The administration of rFVIla may be considered

in the perioperative patient with life-threatening

haemorrhage after conventional measures, including

surgical haemostasis, use of antifibrinolytics and

appropriate blood component therapy have failed.*® A

2rFVllais not licensed for this use; its use should only be
considered in exceptional circumstances.

b See R22 and PP20 in Patient Blood Management
Guidelines: Module 2 - Perioperative.?

In acutely bleeding critically ill paediatric t;
patients, tranexamic acid should be ad
within 3 hours of injury.>®

— Critical Care.® v v
b See Appendix J (Tranexamic acid d
Module 6' (or Appendix E within this
information.
v v

dix K (Critical bleeding
ndix F within this document),

Appendix J (Tranexamic acid dosing guidance) of
dule &' (or Appendix E within this document) for further

In paediatric patients, acute normovolaemic
aemodilution has not been shown to reduce

sfusion or improve clinical outcomes. However,

if acute normovolaemic haemodilution is used, it v
requires a local procedural guideline that addresses

patient selection, vascular access, volume of blood

withdrawn, choice of replacement fluid, blood storage

and handling, and timing of reinfusion.
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In paediatric patients undergoing cardiac surgery
with cardiopulmonary bypass, intraoperative

cell salvage may be considered. If intraoperative
cell salvage is used, it requires a local procedural
guideline that should include patient selection, use
of equipment and reinfusion. All staff operating
cell salvage devices should receive appropriate
training, to ensure knowledge of the technique and
proficiency in using it.

In paediatric patients undergoing cardiac surgery
with cardiopulmonary bypass, viscoelastic poil s
care testing may be considered.

Strategies to safely minimise phlebotomy |
should be used for all neonatal and gf@ediatric
patients. Such strategies may includ
and feasible):

use of ‘as-needed' rat|

bin complex concentrates may be
idered in neonatal and paediatric patients

undergoing urgent surgery who are receiving TN\ |7 |
vitamin K antagonists."”

Prothrombin complex concentrates may be considered

to treat bleeding in paediatric patients at high risk |7
of volume overload (e.g. those who have undergone

cardiac surgery on cardiopulmonary bypass).

Topical haemostatic agents may be considered

in neonatal and paediatric surgical patients as an v v
adjuvant to control bleeding.
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Fetal and neonatal conditions
Preventing anaemia
Cardiac and cardiac surgical

Other surgical

The use of topical haemostatic agents should adhere
to the manufacturer's instructions and safety
information.

«

Measures to reduce coagulopathy
Platelets

In neonatal and paediatric patients, the decision to
transfuse platelets should take into account the
potential risks and benefits. The decision should be
based not only on laboratory investigatiog
on assessment of the patient’s clinical cord
Factors that may influence the deci i
active bleeding, medications affectin;
function and coagulation sta
acquired bleeding disorders.

factors, and at v
actors (e.g. fever,
x10°/L can undergo invasive
es without any serious bleeding; however,
y 8 A v

bunts may be tolerated.?

2See PP17 in Patient Blood Management Guidelines:
Module 2 - Perioperative.®

APegnant women who have had a prior pregnancy
with fetal or neonatal intracranial haemorrhage
or thrombocytopenia due to fetal and neonatal
alloimmune thrombocytopenia should be managed
with IVIg."®

Fetal blood sampling should be considered to assess
response to IVIg in those who have had a previous

child with intracranial haemorrhage due to fetal and v
neonatal alloimmune thrombocytopenia. The risk of

fetal blood sampling should be balanced against the

risk of bleeding due to suboptimal IVIg response.
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For neonates with known or suspected fetal and
neonatal alloimmune thrombocytopenia:
= urgent platelet transfusion should be given if
platelets are below 30 x 10°/L in a term infant or
below 50 x 10°/L in a preterm infant, even in the
absence of clinically significant bleeding v
» if there is active bleeding, a higher threshold
should be considered (100 x 10°/L for intracranial
bleeding, and 50 x 10°/L for other sites of
bleeding)
= inall cases, a paediatric haematologist shoulghbe
consulted.
For neonates with known or suspected feta
neonatal alloimmune thrombocytop@hia, platel v
count response to transfusion shoul ecke
within 12 hours.
For neonates with know al al
neonatal alloimmune thro ia, random
igen-matched
v
Paediatric patients with platelet
actoriness attributable to non-immune causes
as splenomegaly or infection, fresh, ABO- v NAPAVY v

If the cause of platelet refractoriness is not obvious,

investigation should include screening for HLA

antibodies. HLA-matched platelets should be used if

an HLA antibody is detected.

If the HLA antibody screen is negative or there is a v v v v v
poor response to HLA-matched platelets, screening

for human platelet antigen antibodies should be

undertaken, followed by use of human platelet

antigen-matched platelets if positive.
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In patients with inherited platelet disorders such

as Bernard Soulier Syndrome and Glanzmann's
thrombasthenia, platelet transfusions should

be avoided if possible, to reduce the patient's v
risk of alloimmunisation. If platelet transfusion
is unavoidable the patient should receive HLA-
matched platelets.

Measures to reduce coagulopathy
Fresh frozen plasma (FFP), cryoprecipitate or fibrinogen concentraic

In neonatal and paediatric patients underg

GRADE C

e decision include active
g coagulation status,
bleeding disorders.

d Management Guidelines: Module 1
- Crtttcal Bleeding/Massive Transfusion (2011)?
Patient Blood Management Guidelines: Module
2 — Perioperative (2012)?

arfarin Reversal: Consensus Guidelines, on
behalf of the Australasian Society of Thrombosis v v v v v
and Haemostasis (2004)"

AHCDO guidelines for patients with specific factor

deficiencies (www.ahcdo.org.au)

Guidelines for the Use of Fresh-Frozen Plasma,

Cryoprecipitate and Cryosupernatant (2004)%°

2See PP17 in Patient Blood Management Guidelines:
Module 3 - Medical.*
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In neonatal and paediatric patients undergoing

surgery, FFP is only indicated for treatment of active

bleeding where coagulopathy is a contributing factor. v/ v Y

Its use should be guided by clinical assessment,

supplemented by point-of-care or laboratory testing.

In general, neonatal and paediatric patients with an

INR =2 can undergo invasive procedures without

any serious bleeding; however, higher INRs may be

Y 8 8! y v v v

tolerated.

2See PP17 in Patient Blood Management Guidelines:
Module 2 - Perioperative.?

Cryoprecipitate should be used to treat act
bleeding when the fibrinogen level i
Atarget level of 2 g/L may be approj
situations (e.g. when critical bleeding i
anticipated).?

2The template given in App
of Module 6' (or Appendix F
intended for local adaptation.

Specific products for selected patients
Indications for ‘fresh’, irradiated or cytomegalovirus (CMV) negative blood products

arge-volume transfusion (>25 mL/kg)
exchange transfusion
cardiac surgery

transfusion-dependent chronic anaemia
(RBCs <14 days)
where irradiated blood products are used.
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Fetal and neonatal conditions
Preventing anaemia

Cardiac and cardiac surgical
Other surgical

Critically ill infant and child

Irradiated cellular blood products (RBCs and
platelets) are used to prevent transfusion-associated
graft-versus-host disease, and are indicated for:

intrauterine transfusion, and recipients of prior
intrauterine transfusion up to 6 months of age
suspected or known severe congenital T-cell
immunodeficiency (e.g. severe combined
immunodeficiency)

severe acquired T-cell dysfunction, related to
either disease or drug therapy (see published
guidelines)'-
human leukocyte antigen-matched cel
products (RBCs, platelets and gr:

may also be considered for:
neonatal exchange transfi

ed. In patients at risk,
as fresh as possible v | |7
in 24 hours of irradiation.

risk of transfusion-associated graft-
versus-host disease should be informed of the need
for irradiated blood products. Also, alerts should v NArAV%
Be incorporated in the information systems of the

Ith service and transfusion laboratory.

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics

nic kidney disease

chronic anaemia

er, chemotherapy and

nsplantation

43



«
c —_
£ g = g
T ® E g4 .8
3 £
R 28 EE
2§55 s g2
§ s 8gfzlgs
2 o T & 5 S g®
c oo BN O ==
2lE| 8|5 < £ S5
s 5 8 2 £ 2 g8
T oS a o [
g8 B &2 £
o a v o (=]
CMV-negative products may be considered in the
following situations:
= intrauterine transfusion
= preterm neonates (up to 28 days after expected
date of delivery)
= patients with severe combined immunodeficiency
who are CMV negative v
» stem cell transplantation where both donor and
recipient are known to be CMV negative
granulocyte transfusions for recipients who are
CMV seronegative, or whose status is unk
CMV-negative products are generally not
other clinical settings.
In urgent situations, if CMV-seroneg
components are not available, CMV-u v v

leucodepleted components should be usg
avoid delays.

Critical bleeding
Bedside and laboratory rcspcise to critical bleeding

Bteps (including coordination and
ieakto rapidly and effectively manage a
of or undergoing critical bleeding.

itical bleeding protocol should include weight
pents to guide blood product supply and
ration. The clinician, in consultation with the

atologist or transfusion specialist, should tailor v |\ |7 v
the'type, volume and order of products given to the

clinical circumstances.

BB)Australian Haemophilia Centre Directors’ Organisation; CRG, Clinical/Consumer Reference Group;
EOP, &xpert opinion point; ESA, erythropoiesis stimulating agent; FFP, fresh frozen plasma; HLA, human
leucocyte antigen; IV, intravenous; IVlg, intravenous immunoglobulin; K, Kell; KDIGO, Kidney Disease Improving
Global Outcomes; MRI, magnetic resonance imaging; NICE, National Institute for Health and Care Excellence;
PP, practice point; R, recommendation; RBC, red blood cell
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6. Recommendations, practice points and
expert opinion points with links to age group

@
E-)
m
=
S
@
=

Child or ad

Red blood cell (RBC) transfusion — indications, Hb thresholds =nd volume
RBC transfusion

In paediatric patients, including those who are critical
restrictive transfusion strategy is suggested.>"<

2 See PP6 for guidance on a restrictive transfusion strategy.
b Higher Hb thresholds may be appropriate in i i v v
preterm neonates.
<See PP2, PP3 and Appendix F (RBC tran:
Module 6' (or Appendix A within thjs docu
neonates.

GRADE C

sfusion may not be required in well-compensated
patients of where other specific therapy is available.

Hb concentration of 70-90 g/L, RBC transfusion may be v v
appropriate. The decision to transfuse patients should be based

pn the need to relieve clinical signs and symptoms of anaemia,

and the patient's response to previous transfusions.

Hb concentration >90 g/L, RBC transfusion is often unnecessary

and may be inappropriate.

2See PP3 in Patient Blood Management Guidelines: Module 4 — Critical Care.
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ild or adolescent

Preterm VLBW neonate
fant

Other neonate

Fetus

For neonatal and paediatric patients, a specific procedural guideline
for RBC transfusion should be used that includes the following:

age-specific Hb reference ranges
volume of transfusion and rate of administration v
patient monitoring during and after transfusion
transfusion technique (e.g. use of syringe pumps)
recognition and reporting of adverse events.

In paediatric patients less than 20 kg, calculate transfusion
(mL) based on weight and desired Hb increment.®

F (RBC transfusions in preterm infant; odule 6" (or v
Appendix A within this document).

b See Appendix G (Transfusion volume calculati

In most paediatric patients over 20 kg;
of RBC, followed by clinical reassessmen
further transfusion, is appgopriate. This,

— Perioperative.®

there is insufficient
er a restrictive or liberal v

dural guideline® for RBC
at includes the following:

Llevel of respiratory support
going or anticipated red cell loss
jonal status.

e Appendix F (RBC transfusions in preterm infants) of Module 6 (or
pendix A within this document).

In neonatal patients, calculate transfusion volume (mL) based on

weight and desired Hb increment.>®

2 See Appendix F (RBC transfusions in preterm infants) of Module 6' (or v 7
Appendix A within this document).

b See Appendix G (Transfusion volume calculation for neonates, infants and small
children) of Module 6' (or Appendix B within this document).
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her neonate

Preterm VLBW neonate
ant

hild or adolescent

Fetus

In neonatal and paediatric patients with critical bleeding requiring
massive transfusion, use a critical bleeding protocol.? A template
protocol is provided within the module.®

2The use of the word ‘protocol' is not strictly prescriptive.

®The template given in Appendix K (Critical bleeding protocol) of Modul,
Appendix F within this document) is intended for local adaptation.

EOP8 Where possible, K-negative RBC should be selected f
for all females of childbearing potential who are K ne|
K antigen status is unable to be determined prior to tral
includes fetal transfusion.

thrombocytopenia should be unde

appropriate expertise in ultrasound ii
interventions, and that have a
neonatal intensive care.

Pregnancies at risk g
ultrasound of the fé
to determine whether
transfusiop

v

RBC transfusion - indications, Hb thresholds and volume
RBC transfusion in chronic anaemia

scranial Doppler ultrasonographyand MRI."
®See PP11 for methods of assessment.

ildren and adolescents with sickle cell disease should be assessed
stroke risk using both transcranial Doppler ultrasonography™ v v
and MRL"

In paediatric patients with sickle cell disease, hydroxyurea should not

be given for the primary purpose of reducing transfusion incidence.>®

2 Although hydroxyurea reduces transfusion incidence, it may not be the v v
optimal treatment for prevention of stroke.

bSee R2 and PP22.

In paediatric patients over 9 months of age with sickle cell disease,
hydroxyurea should be offered to reduce vaso-occlusive pain crises v v
and acute chest syndromes.
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Preterm VLBW neonate
Other neonate
ild or adolescent

Fetus
fant

In paediatric patients with beta thalassaemia, the evidence does
not support any change to the current practice of maintaining a
pretransfusion Hb concentration of 90-100 g/L.?

2See PP23 in Patient Blood Management Guidelines: Module 3 — Medical.*

In paediatric patients over 20 kg who are chronically transfused
(e.g. haemoglobinopathies or bone marrow failure syndromes)
single-unit approach may not be appropriate. Instead, calcydti
the transfusion volume (mL) should be based on weight and
Hb increment.

In both male and female chronically transfusedgpatients, RBC s
be selected to match RhD, C/c, E/e and K antigel

Reducing the need for RBC transfusion
Placental transfusion

een 3@seconds
incidence, and

ain or unknown, particularly
s) and in those who

! Reducing the nead for RBC transfusion
Oral and/or parenteral iron

In surgical paediatric patients with or at risk of iron deficiency
anaemia, preoperative iron therapy is recommended.? v v

2See R4 in Patient Blood g idelines: Module 2 - Perioperative.?

48 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



Fetus

In neonatal and paediatric surgical patients in whom substantial

blood loss is anticipated, preoperative anaemia and iron deficiency?
should be identified, evaluated and managed to minimise RBC
transfusion.®

2Iron deficiency can be present with a normal Hb.

® See Appendix H (Paediatric haemoglobin assessment and optimis;
template) of Module 6' (or Appendix C within this document) for
information on the optimal dosing strategy.

To implement PP24, patients should be evaluated as e
possible so that scheduling of surgery can be coordinatet
optimisation of the patient’s Hb and iron

recommended nutrient intake,
not supported.

t high risk® of iron deficiency
ndition.”

ottie et al (2011).%

Critically ill paediatric patients should receive iron supplementation
necessary to achieve the recommended nutrient intake.

From 6 months of age, all infants and children should receive iron-
rich foods.

Cow's milk should not be given to infants before 12 months of age;

from 12 months of age, cow's milk intake should not exceed 500 mL
per day.
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IV iron should be administered according to a protocol relevant to the
specific product being used:
= |Viron formulations have different iron concentrations,
maximum doses, dilutions and rates of administration; they are
not interchangeable with regard to dose, dilution and rates of
v

administration
IV iron formulations should only ever be administered in an
appropriate health-care setting with medical personnel
resuscitation facilities on site.
2See Appendix | (Intravenous iron) of Module 6' (or Appendix D within §
document) for further information.

Reducing the need for RBC transfusion
Erythropoiesis stimulating agents (ESAs)

In preterm infants with low birth wel
ESAs is not advised.

GRADE C

In paediatric patients recei
ESAs is not advis|

incred8ed in the adult population.®
uidelines: Module 3 — Medical.

R4 in Patient Blood Management Guidelines: Module 3 - Medical.*
DIGO guidelines' recommend a Hb target of 110-120 g/L for paediatric N
and state that individualisation of ESA therapy is reasonable

a ome patients may have improvements in quality of life at higher
b conCentration.
€ NICE guidelines' recommend a Hb target of 100-120 g/L for children
aged 2 years and older, and 95-115 g/L for children younger than 2 years of
age (reflecting the lower normal range in that age group).

In adult patients with chronic kidney disease, ESA therapy to achieve

a Hb target of >130 g/L is not recommended because of increased

morbidity; therefore, it is sensible to apply this limit to paediatric v
patients.®

2See R6 in Patient Blood Management Guidelines: Module 3 — Medical.*
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ESA use is less effective in patients with chronic kidney disease who
have absolute or functional iron deficiency.?
2See PP13 in Patient Blood Management Guidelines: Module 3 — Medical.*
Where ESAs are indicated for the treatment or prevention of
anaemia in neonatal and paediatric patients, they should b,
combined with iron therapy.
In neonatal and paediatric surgical patients, an ESA s|
be prescribed in consultation with a paediatric haemat v v Y
should be combined with iron therapy.
v v
adult patients. See R2 in Patient B Guidelines: Module 4
— Critical Care.®

Reducing the need for RBC transfusior
Reducing the need for exchaiize transfusion

v v

ewborn who is at high risk of early fetal hydrops or v
death, a course of weekly IVIg should be considered.

Raducing the need for RBC transfusion
Red 7 blood loss

In paediatric patients undergoing surgery, measures to prevent
hypothermia should be used.® v v

2See R12 in Patient Blood Management Guidelines: Module 2 — Perioperative.®
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In paediatric patients undergoing cardiac surgery with
cardiopulmonary bypass, the use of antifibrinolytics is suggested.*"<

GRADE C
2 Although there is evidence of a reduction in transfusion, there is insufficient

evidence to determine the risk of thromboembolic complications.
b Tranexamic acid in this context is approved in Australia. The use of aprotini
in this context is considered off label in Australia. Epsilon-aminocaproic

is not licensed for use in Australia.
<See Appendix J (Tranexamic acid dosing guidance) of Module 6' (or,
within this document) for further information.

GRADE C be considered.>®

Tranexamic acid in this context is approved in

In paediatric patients uni
substantial blood loss is an
GRADE C

guidance) of Module 6 (or Appendix E
‘mation.

oing cardiac surgery with
onary bypass, the routine use of rFVlla is not

dministration of rFVIla may be considered in the perioperative
with life-threatening haemorrhage after conventional

s, including surgical haemostasis, use of antifibrinolytics

ac appropriate blood component therapy have failed.*®

2rFY¥lla is not licensed for this use; its use should only be considered in
exceptional circumstances.

bSee R22 and PP20 in Patient Blood Management Guidelines: Module 2 -
Perioperative.?

In acutely bleeding critically ill paediatric trauma patients, tranexamic
acid should be administered within 3 hours of injury.®

2See R3 in Patient Blood Management Guidelines: Module 4 - Critical Care.

b See Appendix | (Tranexamic acid dosing guidance) of Module 6 (or Appendix E
within this document) for further information.

Fetus

Preterm VLBW neonate

Other neonate
fant

ild or adolescent
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Fetus

In paediatric trauma patients aged under 12 years, a tranexamic acid
dose of 15 mg/kg (maximum 1000 mg) infused intravenously over

10 minutes, followed by 2 mg/kg/hour (maximum 125 mg/hour)
until bleeding is controlled or for up to 8 hours is suggested.*®

2 See the template given in Appendix K (Critical bleeding protocol) of Mo
within this document) for further information.
In paediatric patients, acute normovolaemic haemodilu!

been shown to reduce transfusion or improve clinical out
However, if acute normovolaemic haemodi

cardiopulmonary bypass, intraopel
considered. If intraoperative cell s
procedural guideli
equipment and reinft
should recei

eeded' rather than routine sampling
meticulous avoidance of blood overdraw

return of void volumes to sampling lines

use of closed inline sampling devices

judicious use and ‘on-time’ removal of sampling lines

optimal sampling technique and sample handling to minimise
rejection of samples by laboratory

laboratory equipment that uses the smallest possible

sample volumes

use of non-invasive techniques and point-of-care devices

audit compliance and cumulative phlebotomy losses in selected
groups of patients at regular intervals.
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ild or adolescent

Preterm VLBW neonate
fant

Other neonate

Fetus

Prothrombin complex concentrates may be considered in neonatal
and paediatric patients undergoing urgent surgery who are receiving
vitamin K antagonists."

Prothrombin complex concentrates may be considered to treat

bleeding in paediatric patients at high risk of volume overload v
(e.g. those who have undergone cardiac surgery on cardiopulm
bypass).

Topical haemostatic agents may be considered in neonatal a
paediatric surgical patients as an adjuvant to control bleeding)

The use of topical haemostatic agents should ad
manufacturer's instructions and safety i

Measures to reduce coagulopathy
Platelets

at's clinical condition. Factors
active bleeding, medications

ed strategy for prophylactic use
platelet count of <10 x 10°/L in the

risk factors, and at <20 x 10°/L in the presence of risk v v
g@ipor bleeding).*
ing; however, lower platelet counts may be tolerated.? v v

‘e PP17 in Patient Blood Management Guidelines: Module 2 -
Perioperative.?

Pregnant women who have had a prior pregnancy with fetal or

neonatal intracranial haemorrhage or thrombocytopenia due to fetal v
and neonatal alloimmune thrombocytopenia should be managed

with IVIg."®

54 Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics



Fetus

AN

Fetal blood sampling should be considered to assess

response to |VIg in those who have had a previous child with
intracranial haemorrhage due to fetal and neonatal alloimmune
thrombocytopenia. The risk of fetal blood sampling should be
balanced against the risk of bleeding due to suboptimal IVIg
response.

For neonates with known or suspected fetal and neo
alloimmune thrombocytopenia:

urgent platelet transfusion should be given if platel
30 x10°/L in a term infant or below 50 x 10°/L in a pr
even in the absence of clinically signifi

sites of bleeding)
in all cases, a paediatric ha

For neonates with known or suspe
alloimmune throm

pected fetal and neonatal
dom donor platelets should be
not immediately available.

obtained. Because of short survival of
ated transfusion is likely to be needed.

atand paediatric patients with platelet refractoriness

attributable to non-immune causes such as splenomegaly or

infection, fresh, ABO-compatible, single-donor apheresis platelets
&y improve platelet increment.

If the cause of platelet refractoriness is not obvious, investigation
should include screening for HLA antibodies. HLA-matched platelets
should be used if an HLA antibody is detected.

If the HLA antibody screen is negative or there is a poor response

to HLA-matched platelets, screening for human platelet antigen
antibodies should be undertaken, followed by use of human platelet
antigen-matched platelets if positive.

Patient Blood Management Guidelines: Module 6 | Neonatal and Paediatrics
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ild or adolescent

Preterm VLBW neonate

Other neonate

In patients with inherited platelet disorders such as Bernard Soulier
Syndrome and Glanzmann'’s thrombasthenia, platelet transfusions
should be avoided if possible, to reduce the patient’s risk of

alloimmunisation. If platelet transfusion is unavoidable the patient
should receive HLA-matched platelets.

Measures to reduce coagulopathy
Fresh frozen plasma (FFP), cryoprecipitate or fibrinogen concentr:

In neonatal and paediatric patients undergoing cardiac surge
the routine use of an FFP-based pump prime solution is
not recommended, because it offers no advan

GRADE C

v vV v v
For guidan
= Patient
v vV v Y
WWW. ahcdo org.au)
idelines for the Use of Fresh-Frozen Plasma, Cryoprecipitate
In neonatal and paediatric patients undergoing surgery, FFP is only
indicated for treatment of active bleeding where coagulopathy is a VIV,
contributing factor. Its use should be guided by clinical assessment,
supplemented by point-of-care or laboratory testing.
In general, neonatal and paediatric patients with an INR <2 can
undergo invasive procedures without any serious bleeding; however,
higher INRs may be tolerated.? v
2See PP17 in Patient Blood Management Guidelines: Module 2 -
Perioperative.?
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her neonate
hild or adolescent

Preterm VLBW neonate
ant

Fetus

Cryoprecipitate should be used to treat active bleeding when the
fibrinogen level is <1.5 g/L. A target level of 2 g/L may be appropriate
in certain situations (e.g. when critical bleeding is occurring or
anticipated).®
2The template given in Appendix K (Critical bleeding protocol) of Module
Appendix F within this document) is intended for local adaptation.

Specialist guidelines or haematology advice should bg
at-risk patients undergoing intracranial, intraocular ai
procedures, and for patients with severe thrombocytop
coagulopathy.

Specific products for selected patients
Indications for ‘fresh’, irradiated or cytomegalovirus (C/VI\/} negative blood products

ine use, but may be
considered in the following clinic:

intrauterine transfusion (<5 da

v v v

ucts (RBCs and platelets) are used to
ted graft-versus-host disease, and are

trauterine transfusion, and recipients of prior intrauterine
asfusion up to 6 months of age

suspeetadier known severe congenital T-cell immunodeficiency
(e.g. severe combined immunodeficiency)

» severe acquired T-cell dysfunction, related to either disease or
drug therapy (see published guidelines)?'*

uman leukocyte antigen-matched cellular blood products

(RBCs, platelets and granulocytes).

They may also be considered for:

v v v

neonatal exchange transfusion, provided this does not unduly
delay transfusion

very low birth weight neonates, especially extremely preterm
(<28 weeks) or extremely low birth weight infants

certain patients undergoing chemotherapy (depending on degree
of immunosuppression).

m Stem cells must not be irradiated. v v v v
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Preterm VLBW neonate
fant

Other neonate

Fetus

Hyperkalaemia may occur when large volumes of irradiated blood
are transfused. In patients at risk, irradiated blood should be as fresh
as possible (<7 days) and used within 24 hours of irradiation.

Patients at high risk of transfusion-associated graft-versus-host

disease should be informed of the need for irradiated blood prodi v v
Also, alerts should be incorporated in the information systems e

health service and transfusion laboratory.

CMV-negative products may be considered in the following
situations:

= intrauterine transfusion

patients with severe combined immun

negative

stem cell transplantation where

known to be CMV negative
granulocyte transfusions for recipien
seronegative, or who!

CMV-negative products ar

settings.

lood components are not
omponents should be

Critical blee
Bedside and laboratory resp Lo critical bleeding

EOP5. V jde care for neonates and paediatric patients
id have a critieal bleeding protocol specific to such patients.

itical bleeding protocol should outline the essential steps
g coordination and communication) to rapidly and effectively NANARAYZ
age a patient who is at risk of or undergoing critical bleeding.

The critical bleeding protocol should include weight adjustments

to guide blood product supply and administration. The clinician, in

consultation with the haematologist or transfusion specialist, should v v vV
tailor the type, volume and order of products given to the clinical

circumstances.

AHCDO, Australian Haemophilia Centre Directors' Organisation; CRG, Clinical/Consumer Reference Group;

EOP, expert opinion point; ESA, erythropoiesis stimulating agent; FFP, fresh frozen plasma; HLA, human leucocyte

antigen; INR, international normalised ratio; IV, intravenous; IVIg, intravenous immunoglobulin; K, Kell;

KDIGO, Kidney Disease Improving Global Outcomes; MRI, magnetic resonance imaging; NICE, National Institute for

Health and Care Excellence; PP, practice point; R, recommendation; RBC, red blood cell; VLBW, very low birth weight
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7. Productinformation

Forinformation on blood products available in Australia, see the website of the
Australian Red Cross Blood Service (www.transfusion.com.au).

Forinformation on blood products available in New Zealand, see the website of the
New Zealand Blood Service (www.nzblood.co.nz).

N
N
Qg)\z\
v
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Appendix A RBC transfusions in preterm infants

This appendix provides clinical guidance from the Clinical/Consumer Reference
Group (CRG) on haemoglobin (Hb) thresholds for transfusion of preterm infants.

In the absence of clear evidence from high-quality trials, there is wide variation
in such thresholds in international practice, as demonstrated by a recent surve
of 1018 neonatologists in 22 countries. For infants of extremely low birth
or <28 week gestation, most neonatologists favoured Hb thresholds for §
of 95-120 g/L for infants not receiving mechanical ventilation, then
thresholds over subsequent weeks. They favoured higher thresh

New information is expected from large randomised con
currently underway. Meanwhile, the CRG suggests that t
represent a reasonable approach to transfusion threshold

Hb (g/L)

POSTNATAL

A b
WEEK NO RESPIRL TORY SUPORT

RESPIRATORY  (e.g. sur .e ' ~ntal o..ygen, high-flow nasal
SUPPORT -anr ' 4, CPA . asitive-pressure ventilation)

110-130

100-125

85-110

everity of iliness

ite of sampling —Hb measured on blood samples obtained from a large
rtery or from veins tends to be lower than that from free-flowing capillary
samples.?

In general, the decision to transfuse should be based on laboratory measurement
of Hb rather than on estimates obtained from blood gas analysers, except in cases
of clinical urgency. For guidance in calculating volume to transfuse, see Appendix B.
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Appendix B Transfusion volume calculation
for neonates, infants and small children

In calculating transfusion volume for neonates, infants and small children:

. the dose or transfusion volume of blood components for neonates, infants
and children should be carefully calculated and prescribed in mL (
‘units’), with a specified transfusion rate

where:
= weightisin kg

Hct = SD [RANGE]

Paediatric RBCs leucocyte depleted

0.63+0.03[0.5-0.7]

RBCs leucocyte depleted 0.59+0.03[0.5-0.7]

Hct, haematocrit; RBC, red blood cell; SD, standard deviation

Source: Australian Red Cross Blood Service data (1 July 2013 to 30 June 2014)®

@ http://www.transfusion.com.au/blood_products/components/red_cells
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Neonates

In neonates typical transfusion dose is 10-20mL/kg (where the upper end of
the range applies to severe anaemia, expected ongoing risk factors or concurrent
bleeding).

Table B.2 Approximate Hb increments that can be expected following
transfusion in neonates

ESTIMATED Hb (g/L) AFTER TRANSFUSIC.

CURRENT Hb TRANSFUSION OF TRANSFUSION OF TF .WSFUSIO. YF
(g/L) 10 mL/kg 15 mL/kg 20m' /kg

Very preterm neonate with estimated blood volume 10@

70
80
90

Term neonate with

70
80
90

Hb, haemoglobin

20 kg beyond the

beyond the neonatal period, blood volume
timated to be similar for all patients, rather
ion by transfusion. Therefore, the formula can be simplified

Transfusion volume (mL) =
8 weight (kg) x (desired Hb [g/L]- patient's Hb [g/L]) x
transfusion factor (0.5)

that'when calculating the transfusion volume that a transfusion factor of 0.3 and
0.4 are insufficient to achieve the desired Hb increment, and that a factor of 0.4.8 or
0.5.02 is more appropriate.®?’

A transfusion of 10 mL/kg is often sufficient and will increase Hb by approximately
20g/L.
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Appendix C Paediatric haemoglobin

template
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Table C.1 Age-specific differential diagnoses in children with iron deficiency

INFANTS CHILDREN LESCENT

Inadequate dietary iron Inadequate dietary iron Inadequate dietary iron

» Late introduction of iron-rich = Vegetarian or vegan diet = Vegetarian or vegan diet
solids

» Early introduction
(i.e. <12 months) of
cow's milk

= \egetarian or vegan diet

Increased iron requirements Increased iron requirements
» Catch-up growth if = Rapid growth period .
premature or low birth

weight?
» Rapid growth period

Intestinal blood loss Intestinal blood loss
» Cow's milk protein = Meckel's diverticulu
intolerance = Inflammatory bowel
= Meckel's diverticulum = Parasitic infecti hagia

» Inflammatory bowel disease

L - ic blood loss such as
» Parasitic infection

epistaxis, or renal or pulmonary
blood loss

Other chronic blood 0!
epistaxis, or
Other chronic blood loss such as blood loss
epistaxis, or renal or pulmonary
blood loss

Reduced absorption Reduced absorption

Coeliac disease
Inflammatory bowel di
Gastric or intestinal s
Helicobacter pyloriinf

= Coeliac disease

« Inflammatory bowel disease
= Gastric or intestinal surgeries
.
.

Helicobacter pyloriinfection
Dietary factor (tannins)

pregnancies. Perinatal factors that predispose an infant to iron
h weight, prematurity, feto-maternal haemorrhage, twin-to-twin transfusion or
abruption, subgaleal haemorrhage or iatrogenic blood loss.
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Appendix D Intravenous iron

D1 Introduction
D1.1 Purpose

To ensure safe and appropriate administration of intravenous (IV) iron p
iron sucrose and iron carboxymaltose. Note that this guidance is ba
guidelines from the Royal Children's Hospital, Mebourne.?=032

D1.2 Procedure
= Check for previous adverse reactions to IV iron bef:

»  Refer to package insert to ensure familiarity wi
specific product.

= Ensure that child and parent unders
—  obtain verbal consent to pro
e of possible adverse reactions.

ord re correctly written up by the

Contact the treating medical officer or call the medical emergency team (MET).

Treat symptomatically, and administer oxygen, IV fluids and adrenaline as
required.
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D1.3 Precautions

»  Ensure that all staff are familiar with MET criteria and can recognise when to
initiate a MET call.

» Do notadminister iron infusions out of hours unless they are urgently
required and staffing levels are appropriate.

»  Place the patientin a clinical area where the patient can be closely mg
throughout the duration of the infusion.

= Ensure that patients undergoing iron infusions are not on orald
and that they do not recommence oral iron therapy until 1
dose of parenteral therapy.

= Foriron sucrose and iron polymaltose:
—  consider premedications:

= ceterizine (0.125 mg/kg oral; ium 10

D1.4 Contraindications

= Previous allergic r
»  Severe liver dy.

Iron overload.

ainder of the infusion, observe:
blood pressure every 15 minutes
heart rate for 60 minutes then hourly.

»  Monitor for signs of anaphylaxis, headache, nausea, hypotension, joint and
muscle pain or signs of extravasation.
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D1.6 Discharge
. Ensure patient meets discharge criteria.

ALERT

. Check prescription and vials carefully as there are many different forms
|V iron preparations.

L[] Iron formulations have different iron concentrations, maximum
dilutions and rates of administration and are not interchanggable
regard to dose, dilution and rates of administration.

D2 Iron carboxymaltose (FerinjectReo

Presentation
Two ampoule sizes:

= 100mg/2mL

= 500mg/10 mL.

Maximum dose

»  Total or cumulative dosi administered over several doses

capped at 1000 mg/week.

. . chloride:
gncentration 5 mg/mL
minimum concentration 2 mg/mL.

en under 14 years of age, use a maximum dose of 20 mg/kg/week,
nd down to the nearest ampoule (to a maximum of 1000 mg/week).

Administer over at least 15 minutes.
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Table D.1 Total dose (mg of IV iron carboxymaltose) based on Hb
concentration and body weight

DOSES

ARE IN mg BODY WEIGHT (kg)

Hb (g/L) 35 40 50 ) 60 65

105°

Maximum 700 800 S00 | 1000 | 1000
dose/
week®

Hb, haemoglobin; IV, intravenous
#Maximum dose is 20 mg/kg (to a maximum of 1000 mg
® Pink shading indicates that the infusion can be givegin a si
be split over more than 1 week.
Source: Royal Children's Hospital, Melbourne (2013)?®

The use of Ferinject in children cordghi se of this product. Product
Information approved by the Austral i Administration for Ferinject
provides that the use of Fegimesiabas en studied in children and therefore is not
recommended in childreg ever, the information in these Guidelines

ical practice protocols® that support the
se. When considering these Guidelines,
gement to consider this evidence, taking into

safety and efficacy of
clinicians should use t

Maximum dose per infusion is 7 mg/kg of iron (0.35 mL/kg) capped at
00 mg (15 mL).

»  This maximum dose is suitable for iron deficiency anaemia, lower doses may
be appropriate in maintenance therapy in chronic kidney disease.
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Table D.2 Total dose (mL of IV iron sucrose) based on Hb concentration
and body weight

DOSES
A
mL (20 BODY WEIGHT (kg)

mg/mL
solution)

Hb (g/L) 45 50 55 S0 65 70 ’
w
h 4
84 g
90 6 12119 25| A 75
105 5 Mml16 |21 | 26 63
Max mL|175| 35 |525| 7.0 | 875 15

dose/
infusion® |mg| 35 | 70 | 105 | 140

300 | 300 | 300 | 300

Hb, haemoglobin; IV, intravenous
2 Maximum dose per infusion is 7 mg/kg (to a max
Source: Royal Children's Hospital, M

Administration

To calculate the
sucrose intheu
infusion (in mL)

BOEly weight 15-25 kg, dilute doses 100-200 mg in 200 mL normal saline,
se@er 60 minutes.

ForBody weight 30-70 kg, dilute doses 200-300 mg in 300 mL normal saline,
infuse over 90 minutes.

e use of Venofer in children constitutes an "off label” use of this product. Product
nformation approved by the Australian Therapeutic Goods Administration for Venofer
provides that the safety and efficacy of Venofer in children has not been established.
However, the information in these Guidelines refers to best available evidence® and current
clinical protocol® that support the safety and efficacy of this product for paediatric use.
When considering these Guidelines, clinicians should use their professional judgement to
consider this evidence, taking into account the preferences of the individual or their carer.
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D4 Iron polymaltose (Ferrosig) dose®

Presentation

»  Ampoule =2 mL of iron polymaltose = 100 mg of iron.

Dose

=  SeeTable D.3. None of the doses in the table exceed the recommende

maximum dose of 2500 mg/infusion.

Administration

" Dilute with 0.9% sodium chloride to a maximum concentr.

»  Standard infusion (500 mL 0.9% saline):

—  commence infusion at 40 mL/hour for 75 min

—  thenincrease by 20 mL/hour 15 minytely to a ma&imum r:
120 mL/hour.

»  Forsmaller patients or fluid restricted

- commence infusion at 20 mL

—  then grade up by 10gal / hour
Table D.3 Dose (mL of, altose) based on Hb concentration
and body weight
DO AV
00mg BOD g
0 0
0
D (g 0 0 0 0 0 60 6 0
6 | 10|13 |16 | 19| 25|27 |30 |32|34|36 38|40
3 /6|9 |1 |14[17|23|2s|26|28|30|32|33]|35
3|5 |7|10|12|15|20|22|23|24|26|27|29]30
10 2 | 4|68 |1 |13]18[19]20|21|22|23]|24]|25

Hb, haemoglobin; IV, intravenous
#Maximum dose 2500 mg/infusion

Source: Royal Children's Hospital, Melbourne (2012)*
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Administration

»  Use Hb closest to patient's Hb.

»  Doses coloured blue may be diluted in 250 mL of 0.9% sodium chloride.
»  Doses coloured red may be diluted in 500 mL of 0.9% sodium chloride.

»  Doses coloured purple need dilution in 1000 mL of 0.9% sodium chloride.

0
O
<&
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ic acid dosing guidance

Appendix E Tranexam
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This appendix provides guidance from the Clinical/Consumer Reference Group
(CRG) on tranexamic acid (TXA) dosing in various paediatric patient groups.
Evidence for appropriate paediatric dosing is available for craniofacial surgery,*
and pragmatic dosing regimens are suggested for trauma* and scoliosis surgery,®
but not for cardiac surgery, as explained below.

E1 Surgery other than cardiac

Table E.1 Guidance on tranexamic dosing in surgical paediat
other than cardiac

LOADING DOSE
PATIENT GROUP (mg/kg over 10 minutes up .
amaximum of 1 g,

\NFUSION
(mg/kg/" .ur)

Trauma®

Craniofacial surgery

Scoliosis surgery

in paediatric carf ; e, no specific guidance on dosing can be given
for this patient safe and effective dose regimen is likely to need
to taked as age, weight, pump prime volume and use of
ollowed by a continuous infusion is more likely than
es to produce stable plasma concentrations.®
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Appendix F Critical bleeding protocol
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