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Article type  :International Forum

United States of America

MeghanDelaney:

Subject 1. Hospital and transfusion service demographics:

Question 1

United States'of America

Question 2

Yes

Question 3
Both.

Question 4
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Neonate is defined by transfusion service as < 4 months according to USeag(fA, AABB) that is built
aroundbeing able tavaive additional cross matchitg avoid iatrogenic phlebotomy by using Group O red
blood cells during this time period (birth to chronological 4 months of agdl)of the patiets at our facility
would be copsidered “pediatric” since we are a stlode tertiary /quaternary pediatric referral center. We do
not have “adult”pretocols, even though we may treat patients >18 years,dbkelfall under regular
transfusion appre&cIthe only exception to this may be if there is a patient >18 years wiiossge
transfusion'due to their wishes, if the patient is a legal minor (ga&yor not (>18 years), the hospital would

proceed differently:

Question 5

Yes, it is pediatricpecialty hospitathat has a NICU as well. We ha®&3 beds.

Question 6
No, only neonates and pediatrics. We do treat young adults ashezlithere is a reason for the patient to see a
physician with'specialty in pediatric geared specialties (pediatric cancers, genetics,tabhgartidisease, etc)

Question 7a
Yes.
Question 7b
Yes.
Question 7c¢
Yes.
Question 7d
Yes.
Question 7e
Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.

Question 7i
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Yes.
Question 7j
Yes.
Question 7k
Yes.
Question 71
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p
Yes.

Question 8a
RBCs: 8,057 unitg§in 2017)
Question 8b

| am not able to get this information without a long wait and IT request.
Question 9a

Plasma:1,760'(in 2017).

Question 9b

| am not ablestorgetsthis information without a long wait and IT request.

Question 10
Platelets: 352%Yyear(Full size units We aliquot them intsmaller doses for smaller patieft$n 2017).

Subject 2.Transfusien Indications for pediatric and neonatal patients:

Question 1
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No, national guidelindor transfusion in pediatric and neonatal patiemthie USAdo not exist. The USA has
never really had national level guidelines on transfusion. There are initiatives thesimls\networks and
professional societies to create guidelines, but these are typically in specific populations angatzaettain
practices.

For instance; the,PALISI network created a set of 10 manuscripts focused on evidence based review and
areas needed;forresearch on transfusion indications and thresholds in pediatric critical care patjealiednly
the TAXI project). There are othAABB and ASCO guidelines, some of which mention pediatric patients and

some do not.

Question 2

Our hospital specialties do have transfodioresholds for neonatal and/or pediatric transfusions based on
diagnosis that‘are'kept at the local level. My plan is to collate these empiric approaches fransfasion
policy at the hospital level. | was able to do this at Seattle Children’s Hospital when tama$idion Medicine
Director there

Question 3

Our hospital specialties do have transfusion thresholds for orderingpRB@&/plateletbased on diagnosis
that are kept atthe local level. My plan is to collate these empiric approaches inemefiesion policy at the
hospital level="I'was able to do this at Seattle Children’s Hospital whes Traasfumn Medicine Director

there.

Question 4
Yes. Providers,thatare ordering blood product transfusion must electronioailylete the “Justification for

transfusionto orderthe blood.

Question 5
No, the provider does not enter the diagnosis. The provider must entdicakicst for transfusion”, but not a
separate diagnosis. The diagnosis is available in the medical record if it needs to be checked.

Question 6
Our hospital specialties do have transfusion thresHotd2BC transfusiobased on diagnosis that are kept at
the local level. My plan is to collate these empiric approaches into one transfusion piblehespital level. |

was able to do this at Seattle Children’s Hospital when | was Transfusion Medicine Dire&or ther
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Our transfusion data card states, “Increase oxycgmying capacity”

Question 7

Our hospital.specialties do have transfusion thresholds for plateisfusiorbased on diagnosis that are kept at
the local level #My'pla is to collate these empiric approaches into one transfusion policy at the hospital level. |
was able to dothisiat.Seattle Children’s Hospital when | was Transfusion Medicine Director there.

Our transfusion data card states, “Correct/prevent bleeding due to thrombo@topeni

Question 8
Somewhat. Our hospital specialties do have transfusion thresholds foa ptassfusiorbased on diagnosis.
Our hospital specialties do have transfusion thresholds based on diagnosis that are kieytahtdhiel. My
plan is to collate'these empiric approaches into one transfusion policy at the hospital laghblesto do this
at Seattle Children’s Hp#tal when | was Transfusion Medicine Director there.
Our transfusion data card states, “Coagulation factor replacement for which there is no spexific fact

concentrate”

Subject 3.Product manipulations for pediatric and neonatal patients:

Question 1
Yes all plateletsand RBCsare irradiated.This policy was put in place because of missed irradiation events in
our populationithat is heavily enriched for patients that have a metidedhiion for irradiation.The only

exception is if they,are ordering emergency release blood when the provider signs to adistoinr

Question 2

Yes, all redsbloodscells are leutyde reduced.
Question 3
Yes, this is by transfusion medical director approval and typically only for prevention of skeeie a

reactions.

Question 4
No, not at this time, but we plan to in the future.
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Question 5

No, not at this time.

Question 6
Yes. We have'alarge and active sickle cell disease treatment program and provide Rh/K for thesa/N\atients.
also default tofatigen-matched cells when a patient has certain serological findings, such as panagaglutinin, b

this is on the case-byase basis by the transfusion medical and technical laboratory specialists (SBB).

Question 7
No.

Question 8
Yes, we havenultiple infants assigned to one red blood cell parent unitaaedraw multiple aliquots off of
them. We put up to 5 babies on Group O, RhD positive or RhD negative RBC unit. Whgelsit that is

<10 days of storage at the time of assignment.

Question 9

We do use smallpediatric tubes whenever we can.

Question 10

Yes, this is based on age of RBC product and time from irradiation. In gaher# what we follow:
PatientAge Maximum Storage After Irradiation Additional Attributes

Neonates (<4nonths) e 24 hours e Fresh units<10 days old at

time of transfusion

e O positive or negative

Infants and Young Children (4 ¢ 72 hours after day of irradiation

months- 5 yrs) (day 0)

Older Children and e 28 days posirradiation ororiginal

Adolescents/Adults (>5 yrs) expiration date, whichever is first

Any age patient: ECMO, o Age-dependent e Fresh units<10 days old at
cardiac surgery pump prime | « Minimize postirradiation storage time of transfusion

units time whenever possible e Select <7 day old units for
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cardiac surgery pump primg

whenever inventory allows
e Cath lab units are NOT

required to be fresh (>10

days allowed)

Subject 4.Blood product dosing:

Question 1
Patients < 50 kg and sickle cell pi§-15 mL/Kg
Patients> 50 kgwd-2'units (510 mL/kg)

Question 2

Patients < 5 kg:1 EU.

Patients> 5 kg: 1 EU/5 kg (oncology/BMT/ bleeding patient)

1 EU/10 kg.

Apheresis derived: 1 EU = equivalent to 1 random donor platelet or 58plat6lets in 2550 mL plasma).

Question 3
Patients < 50 kg10-15mL/kg
Patients> 50 kg:_2 units (510 mL/kg)

Meghan Delaney,"DO, MPH

Chief, Pathelogy=&=lzaboratory Medicine Division
Medical Director, Transfusion Medicine
Children’s National Health System

Associate Professor, Pathology & Pediatrics
The GeorgesWashington University
Washington, DC

Telephone: 202 476 5124

Email: mdelaney2@childrensnational.org
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Czech Republic
Hana Lejdarova

Subject 1. Hospital'and transfusion service demographics:

Question 1
The Czech'Republic.

Question 2

Yes.

Question 3

In our facility.

Question 4
For neonate: 30 days old.

For pediatric: under 19 years old.

Question 5
No, we are not a pediatric specialty hospital.

Question 6
Yes, we treat both adult and pediatric patients and have 400 inpatient beds.

Question 7a
Yes.
Question 7b
Yes.
Question 7¢
Yes.
Question 7d
Yes.

Question 7e
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Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7j
Yes.
Question 7k
Yes.
Question 7I
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p
Yes.

Question 8a

1671 T.U.
Question 8b

i. 216 T.U.
i. 231 TU.
iii. 1224 T.Ur

Question 9a
182 T.U. + 61 Octaplas.
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Question 9b

i. 24 T.U.
il. 29 T.U.
iii. 129.T.U.

Question 10a
921 T.D.
Question 10b

i. 40 TD.
i 24 T.D.
iil. 857 T.D.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1

No. (There isionly a chapter in the national guidelines. There is information abautdritre or intraumbilical
transfusions and doses for children).

Question 2

No. (There is only a chapter in the guidelines about indications of blood components in chiltyspitial

guidelines).

Question 3
No.

Question 4
No.

Question 5
No.

Question 6
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Yes. The Treshold for adults is #@0 g/l. We have no exact recommendations for children for the fast
changes of clinical status.

Question 7

Yes. Recomendation for adults: prophylactic aplication: usually under 2 xttiérapeutic aplication: under
80-100 x 1&1 —massive bleeding, cerebral injurance, under 50’4 46erious bleeding gastrointestinal or
urological, thdér30°x £0 - bleeding in muscles or skin. There is no special recommendation for children.

Question 8

No. We have a clinical definition.
Subject 3. Productimanipulations for pediatric and neonatal patients:
Question 1

Yes. Children under 1 year old, onkology patients, imunodeficites.

Question 2

Yes. All RBCs for pediatric and neonatal patients are leukodepleted.

Question 3

Yes. IgA selective imunodeficit, serious allergic adverse events after aplication of blood components.

Question 4
No.

Question 5
No.

Question 6

Yes. Onkolegy patients.

Question 7
No.
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Question 8
No.

Question 9
Yes.

Question 10

Yes. Polytraumatic'patients maximaly 14 days old, neonates 5 days old, pediatric 14 days old.

Subject 4. Blood product dosing:

Question 1
5-10 ml/kg.

Question 2
Standard pediatric dose (about 80-100 ml). Children under 2320 ml/kg.

Question 3
10-15 ml/kg.«We aplicate almost Octaplas to pediatrics and neonates patients.

Hana Lejdarovas=MD

University Hospital Brno
Transfusion and=Fissue Department
Jihlavska 20

Brno

625 00

Czech Republic

Telephone: 532233933

Email: lejdarova.hana@fnbrno.cz
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Italy
Paola Maria Manzini, Giuseppina Facco & Costantino Avdis

Subject 1. Hospital'and transfusion service demographics:

Question 1
Our hospital'is located in North West Italy in the city of Torino.

Question 2

It is a teaching.academic Hospital.

Question 3

The Blood Establishment, from which we receive blood components, is part of our facility.

Question 4
At our hospital, an age thresholds of less than 30 days old is used to define neonate while a thresisolds of les

than 18 yrs old defines pediatric patients.

Question 5
No.

Question 6
Our hospital treats both adult and pediatric patients and has nearly 300 inpatient beds far pediatonatal

patients.

Question 7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d

Yes.
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Question 7e
Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7j
Yes.
Question 7k
Yes.
Question7 |
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p
Yes.

Additionally-eurHespital provides solid organ transplants for pediatric and neona¢aitpati

Question 8a

Around 3000 RBCs are transfused to pediatric and neonatal patients every year.
Question 8b

i. Nearly 300:RBCs to neonates younger than 1 month old.

il. 180 RBCs to pediatric patients between 1 and 4 months old.

iii. 2500 RBCs to pediatric patients between 4 months and 18 years old.
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Question 9a

Around 1300 plasma units are transfused to pediatric and neonatal patients each year.
Question 9b

i. 240 plasma.units to neonates younger than 1 month old.

il. 90 plasma units to pediatric patients between 1 and 4 months old.

iii. 1000 plasma-units to pediatric patients between 4 months old and 18 years old.

Question 10 a

Around 2000 platelet concentrates are transfused to pediatric and neonatal patients each year.
Question 10b

i. 50 platelet concentrates to neonates younger than 1 month old.

ii. 15 platelet'concentrates to pediatric patients between 1 and 4 months old.

iii. 1900 platelet concentrates to pediatric patients between 4 months old and 18 years old.
Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1
In Italy there iS"a=national recommendation for Neonatal transfudast revision in 2014), made by Italian
Society of Transfusion Medicine (SIMTI), through a working group of medical experts, includigjusion
medicine, foetal medicine, neonatology, paediatric intensive care, haematologist. The recoromersizied
by the Italian society of neonatology (SI). The main differences from adult guidelines concern:
e Blood component selectiofrom regular donors only, irradiated, then ‘fresh’ (before the end of
Day/5 following donation) and with a 24-h shelf-life post-irradiation for anerine
transfusions (IUT), Exchange blood transfusion (EBT). In order to reduce donor exposure,
smallvvolume splits of single-donor (pedi-packs) are used for neonatal transfusions; blood
components have to be prepared following the standards of The Guide to the iprepasat
and quality assurance of blood component§, B@ition, European Directorate for the Quality
of Medicines & HealthCare of the Council of Eurbpe
e“Small volume transfusions (15 ml/kg in non-bleeding neonates);
e Suggestions of restrictive RBCs transfusion thresholds in stable and non-bleederd. pati
However, the final decision for transfusion is made by clinicians based on tmédalcl

judgement.
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Question 2
Our hospital has local policy that is available for clinicians on local network. In addittbe tndications
suggested at.national level, our policy recommends:
e Blood component selection: from regular donors who have given at least 2 donatigearper
withinsthe previous 2 years;
e _Small-volume splits of single-donor (pedi-packs, mean volume 70-80 mL) are &tordok
same patient at least until T&S expiry date (72 hours);
e | Suggestions of restrictive RBCs transfusion thresholds in stable and non-bleeding patient,
aveiding for Very Low Birth Weight (VLBW) and Extremely Low Birth Weight (EVLBW)

haemoglobin levels below the lower limits tested in the Cochrane review (Table 3)

Question 3
Our Hospital has a list of indications for ordering RBC plasma and platelets; thafpiaeransfusion indication
refers to BSH Guidelife These indications include IUT, EBT, Hemolytic Disease of Newborn (HDN), preterm

anemia and neonatal cardiac surgery.

Question 4

In Our Hospital it is mandatory, for the person ordering the transfusion, to provide theondicathe
transfusion at the time that the blood products are ordered, at the moment the indication is@mosdistf
present in the'emocomponent order paper. By the end of 2018 an electronic order will be available.

Question 5
It is also managkory for the person ordering the transfusion to provide the patient’s diagnosis when blood

products areordered.

Question 6b

Our hospital has guidelines with threshold for RBC, plasma and platelets transfusidolfgatients as well as
for pediatrigiand neonatal pts.

i. See table 1T"for RBCs thresholds in stable non-bleeding neonatal patients. Indications do not exclude

clinical evaluation by clinicians who eventually decide for transfusion.

Table 1: Hemoglobin treshold levels (g/L) (Haematocrit %) triggering RBC transfusin (modified by
Whyte et al, 2011)
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Age in days Blood sampling Respiratory support No respiratory support

1-7 Capillary <115 (35%) <100 (30%)

8-14 Capillary <100 (30%) < 85 (25%)

>15 Capillary < 85 (25%) <75 (23%)
Question 7b

Thresholds for.platelet transfusion in neonates are also suggested and are shown in Table 2. iondndaat

not exclude clinical evaluation by clinicians who eventually decide for transfusion.

Table 2: Platelets threshold levels (L) triggering Platelet transfusion®
Platelets count Indication for transfusion

<30 Always indication for transfusion
30-49 Neonates with bleeding, current coagulopathy, before surgery, previous intra
haemorrhage
50-99 Major bleeding or requiring major surgery
>100 Usually no indication for transfusion
Question 8

Our hospital.deesn’t;have thresholds for plasma transfusion in pediatric and neonatal patients but suggests
plasma use in neonates with clinically significant bleeding (including imeas$ood loss), prior to invasive
procedurestwith-asfisk of significant bleeding, who have an abnormal coagulatide, glefined as a PT or
APTT significantly above the normal gestational and postnatal age-relageened range and neonates who
have congenital,bleeding disorders, with no specific factor concentrate availablgoli©yrdiscourages the
routine use ofsplasma to correct abnormalities of the coagulation screenrafmrebleeding neonates and for

prevention of intraventricular haemorrhage.

Subject 3. Product manipulations for pediatric and neonatal patients:

Question 1

Our transfusion Department offers irradiated products. Indications for irradiation are: newéntraft
Versus Host Disease and particularly in IUT, EBT and for all neonatal VLBW and ELBW paitigpesliatric

patients with haematological malignancies and in Liver transplantation patients younger thaml 4 yrs ol

Question 2
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Since 2017 Italy has introduced universal Leukodepletion so RBCs and platelets are all leukodepleted. Even
before our department has always issued leukodepleted RBCs and Platelets for IUT, EBT, nesfatibtrs
and paediatric oncologic and hematologic patients.

Question 3

We also have the.chance to offer washed RBCs. Indications are: EBT and all patients with rep@aged ser
allergic or anaphylactic or anaphylactoid reaction or patients considered to be at higher rigkaphgtaatic or
anaphylactoid'reaction due to selective severe IgA deficiency with or without anti-IgA aesbdtished

RBCs are also delivered in operating room during liver transplant for patients younger thiatih$ ofd.

Question 4

We do not maintaina stock of thawed plasma units for immediate issue.

Question 5
In our transfusion center we can offer pathogen inactivated plasma, cryoprecipitate and qijaterdepleted
plasma. Methods for inactivation are: solvent/detergent for plasma and riboflaviovdkyd and cryo-

depleted plasma.

Question 6
Our transfusion department prophylactically match, for all neonates and pediatric patients, RBEsabgt ,E,
Kell antigens ather than ABO and RhD.

Question 7
Usually we don’tprovide other specific tests for neonatal/pediatric patients, unless some peculiar condition as

CMV negative stem:cell transplantation candidate where CMV negative blood units are issued.

Question 8

In order to minimize number of donors the patients are exposed to, for neonatal transfusion we uséusmeall-v
splits of single=donor (pedi-packs, mean volume 70-80 mL) and store them for the same patient ait least unt
T&S expiry date (72,hours -3 days). During liver transplant RBC units divided in twanedisits are

delivered coupled to be transfused one after the other in case of needing before transfusion of an¢other RB

Question 9
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To minimize the volume of the samples drawn for laboratory testing only small volume test tudmleéting
samples are used. A policy to reduce when possible frequency of sampling is applied in all departments.

Question 10

Irradiated RBCs'with no more 5 days shelf-life post-irradiation are used for all neonataispand pediatric
patients youngerthan:6 months old. 5 days storage age RBCs are issued during liver transplant, far IUT, EB
and neonatal cardiac surgery. RBCs with a 24-h gifielpost-irradiation are used for IUT, EBT, neonatal

cardiac surgery-and‘liver transplant younger than 4 yrs old.

Subject 4. Blood product dosing:

Question 1

For stable pediatric‘and/or neonatal patients 5-10 ml/kg of RBCs are usually prescribed.

Question 2

For stable pediatric'and/or neonatal patients 10 ml/kg of platelet concentrate are ussatliggut.

Question 3
For stable pediatric and/or neonatal patients 15-20 ml/kg of plasmausually prescribed.
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India

Lakhvinder Singh, Rekha Hans, Ratti Ram Sharma & Praveen Kumar

Subject 1. Hospital and transfusion service demographics:

Question X
Our hospital'is located in India.

Question 2

Ours is a Major.academic teaching hospital offering the widest possiblémselafcservices. It is a large
public tertiaryfhealthcare institute and a referral center for five proviote®rth India. It conducts
postgraduate and doctoral courses in all the major medical and surgical spevidieperspecialities. |t
also conducts graduate and post graduate courses in nursing and medical laboratory tedimibgy.
1.2to 1.3 million patients visit the out-patient services (OPD) of oututestevery year. It has inpatient

bed strength of 2200 with an annual inpatient admission numbers ranging from 80,000 to 90,000.

Question 3

The instituteshas a Department of Transfusion Medicine, a hospital based academicehto@dvith
postgraduate and doctoral programmes in the speciality. The Department collects68;0600d.units of
blood, majerity==(>90%) from Voluntary source, prepares blood components, perform mgndator
screening for infectious markers (HIV-1&2, HBV, HCV, Syphilis and malarid) @mpatibility testing

The requisitesbleod components are issued to both adult and pediatric patients in emergefi@sdsmw
routine transfusions. The Dept. also has an active Apheresis unit performing Plateséspi@erapeutic

Plasma exchange and stem cell harvesting and cryopreservation.

Question 4a
A less than'30 daydachild is defined as a neonate in our Institute.
Question 4b

A less than 13 years old is defined as a pediatric patient in our Institute.

Question 5

Our Institute provides treatment for both pediatric as well as adult patients.

Question 6
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Our Institute provides treatment for both pediatric as well as adult gatlanbur institute, we have an
Advanced Pediatric care Centre with bed strength of 283 exclusively for pegatigats in the same

campus.

Question7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d
Yes.
Question 7e
Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7j
Yes.
Question 7k
Yes.
Question 71
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70

Yes.
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Question 7p

Yes

Question 8a

On an average 10000 to 12000 Packed Red Blood Cells (PRBC) units are tramsfusgly to pediatric
and neonatal patients in our institute and in the year 20XZst8uly, 2017 to 30 June, 2018), 12144
units of PRBC were transfused.

Question 8b

i. A total of 2754 PRBC uts were transfused to the patients younger than 1 month, in the year
2017-20184° guly, 2017 to 30 June, 2018).

ii. A total of 1140 PRBC units were transfused to patients of 1 month to 4 months,\yiear 2017-
2018 (1 st July, 2017 to 30 June, 2018).

iii. A total of 8250 PRBC units were transfused to patients older than 4 mamttine year 2017-
2018 (1st July, 2017 to 30 June, 2018).

Question 9a

On an averages3000 to 3500 Fresh Frozen Plasma (FFP) units and 100 to 150 Cryoprecipit@ate unit
transfused annually to pediatric and neonatal patients in our institute andyeath2017-18 (1 July,
2017 to B0-Juney2018), 3322 units of FFP and 91 units of Cryoprecipitate were transfused.
Question 9b

i. A totakefs715 FFP units and 2 cryoprecipitate units were transfused to patigmunger than 1
month, in the year 2017-2018 (1st July, 2017 to 30 June, 2018).

ii. A totalrof 212 FFP units and 2 cryoprecipitate units were transfused émsadf 1 month to 4
months, in(the year 2017-2018 (1st July, 2017 to 30 June, 2018).

iii. Atotal of 2395 FFP units and 87 cryoprecipitate units were transfusedi¢mtpaolder than 4
months, in‘the year 2017-2018 (1st July, 2017 to 30 June, 2018).

Question 10a

On an average 8000 to 8500 Whole blood derived Random Donor Platelets (RDP) and 200 to 250 Single
Donor Apheresis Platelet (SDAP) units (split in to aliquots) are transfusadhlinto pediatric and
neonatal patients in our institute and in the year 2017-18 (1st July, 2017 to 3QQILBJ)e,8055 RDPs

and 227 SDAP were transfused.
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Question 10b

i. A total of 2386 RDPs and 16 SDAPs (split in to aliquots) were transfused ¢atpaif younger

than 1 month, in the year 2017-2018 (1st July, 2017 to 30 June, 2018).

ii. A total of 320 RDPs and 8 SDAPs (split in to aliquots units) were tramktospatients of 1

month to"4 months, in the year 2017-2018 (1st July, 2017 to 30 June, 2018).

iii. A total 0f 5349 RDPs and 203 SDAPs (split in to aliquots) units wersfused to patients older
than 4 months, in‘the year 2017-2018 (1st July, 2017 to 30 June, 2018).

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1

There are evidence based clinical practice guidelines developed by the NationabMggrizorum of
India, October 2010, are available to guide neonatal transfusion pragtaepediatric transfusions,
standard textbook and current international published guidelines are followed.

However, there are no national published guidelines for adult transfusion for comparison.

Question 2
Our instituteshasslocal protocols for pediatric and neonatal transfusions basedcorrghe national and
international guidelines. However, there are no published local guidelines fadr teshdfusion for

comparison:

Question 3b

The neonatologists follow the National Neonatology Forum of India, Octob®®, 2guidelines for
ordering bleed® components for transfusion. For the pediatric age group; standard national and
international guidelines are followed. On review of the blood requisitianthéolast one year (1st July,

2017 to 30th June, 2018) the indications for blood component ordering are listed below;

i. Indications for RBC Transfusion-(Percentage of total RBC Transfusions)

Neonates - Exchange transfusion for neonatal sepsis (50%)

: Hemolytic disease of newborn (20%)
Medical (60%):

-Anemia developing due to various other neon

problems like anemia of prematurity and hemorrhg
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disease of newborn. (30%)

Neonates

Surgical (40%)

Congenital malformations like Anorectal malformatio
posterior urethral valves and cardiac anomalies

Tetralogy of Fallot.

Pediatrics

Medical (69%):

-Hematological malignancies (36%).
-Genetic disorders (26)-Thalassemia.
-Anemia due to

a) Acute Infections (20%): Pneumonia, meningi
Pyrexia of unknown origin with anemia, Acu

Respiratory Distress Syndrome
b) Chronic Infections (8%): Tubercular meningitis.

c) Other indications (10%) Hemolytic uremic syndror
Chronic Kidney disease and Autoimmune Hemoly

Anemias.

Pediatrics

Surgical«(31%)

-Abdominal mass, sub acute intestinal obstructiscyte

appendicitis.

-Congenital malformations- Patent Ductus Arterios
Ventricular septal defects, Hydrocephalus, pelvi-uret

junction obstruction.

-Childhood malignancies and tumors like Ewin

sarcomajeratoma, Germ cell tumors.

-Orthopaedic indications like limb and spine fractures
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Indications for Plasma: (Percentage of total PlasmaTransfusions)

Neonate-

Surgical.(74%)

Congenital malformations-Tracheo-esophageal fistu
(83.70) Intestinal atresias (1840

Neonate-

Medical (26%)

Double volume Exchange Transfusions #%)6

Sepsis (92%)

Pediatric- Surgical (37%)

Congenital malformations (83.P6)-Intestinal Atresias
Malrotation, Pelvic uretric junction obstructioBubacute

Intestinal Obstruction

Trauma (16.3%)- Blunt Trauma abdomen, Fractures, Lir

Injury

Pediatric. —.Medical (63%)

Bleeding disorders (6.%0)- Hemophilia, Protein C and

deficiency, Factor deficiency.

Acute infections (41.26)- Liver abscess, Brain absce
Septic shock, Post operative Sepsis, Dissemin

Intravascular Coagulopathy

Chronic  infections  (6.30)-Tubercular  meningitis

meningoencephalitis

Hematological disorders (4.%)-Hemolytic uremic

syndrome

Hematological malignancies (41%)- Acute
Lymphoblastic Leukemia, Acute Myeloid Leukem

Lymphoma

Indications for Platelets: (Percentage of total Platelet Transfusions)
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Neonate

Surgical (81%)-

Congenital malformations Like Tracheo-esophage

fistula

Medical (19%)-

Acute Infections -fEarly Onset of Neonatal Seps

Necrotizing enterocolitis.

Pediatric-

Medical«(73%)-

Hematological malignancies (75.8%) like Acute
Lymphoblastic Leukemia, Acute Myeloid Leukemia, g
Aplastic Anemia.

Acute infections (24.20)-Pneumonia, Meningitis, Pary

Virus infection.

Surgical (27%)

Congenital malformations (98%)like Tracheo-esophage

fistula, Tetralogy of Fallot, Intestinal Atresia

-Trauma (2%)- Limb injury, blunt trauma abdomen

Question 4

It is not mandatory for the person ordering transfusion to provide the indicatitimeftransfusion at the

time the blood"products are ordered. However, there is a provision for conveyingptifee sndication

for blood {component transfusion in the blood requisition form, which is subsegquemttred

electronically in the Hospital Information System.

Question 5

It is not mandatory for the person ordering transfusion to provide #ynalis at the time the blood

products-are ordered. However, there is a provision for conveying the specific indicagjoosis for

blood component transfusion in the blood requisition form, which is subsequently em¢etezhizally

in the Hospital Information System. In addition, the importance of mentioning an iadid&gnosis on

the blood order are also discussed in the hospital transfusion committeeitte presessary instructions

to the user departments for compliance at regular intervals.
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Question 6b
i. The Thresholds for RBC Transfusion in Neonates in our institute are given as below:
» PCV <36% and requiring
= >35% supplemental oxygen
= MAP >6-8 cm H20 by CPAP or IMV
» PCV <31% and Requiring
= <35% supplemental oxygen or MAP <6 cm H20 by CPAP or IMV
= >0 episodes of apnea and bradycardia in 12 h or 2 episodes in

24 h requiring bag & mask ventilation while on adequate methylxanthine
therapy
» PCV <40% and
= HR >180/min or RR >80/min persisting for 24 h
= Wt gain <10 g/d for 4 d while on 100 Cal/k/d
» Undergoing surgery
» PCV <21% and
= Asymptomatic with reticulocytes <100,000/uL (2%)

The Thresholdsifor RBC Transfusion for Pediatric Patients in our institute areagwelow:
= Hb<10g/dl in hemodynamically unstable patients.

= Hb<7g/dl in hemodynamically stable patients.

Question 7b
Yes
i. The Thresholds for Platelet Transfusion in Neonates in our institute are given as below:
¢ Platelet Count<50,000/ pL in - Any preterm infant (<33 wks) in 1st wk of [@&nically
unstable term infants in 1st wk of life - Any neonate undergoing invasocegure (e.g.
ventricular tap) - Preterm neonate who has to be started ibuprofen or indomethacin
who has recent-onset grade 11l/IV IVH
o | Platelet Count <20,000 /pL in all stable infants beyond 1st wk of life withditeac
bleeding.
o Platelet Count <100,000 /uL in presence of allo-immune thrombocytopenia

o Platelet Count <100,000 /uL in presence of active major bleeding
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The Thresholds for Platelet Transfusion for Pediatric patients in our instiéuggvan as below:
o Platelet count< 50,000/uL in case of active bleeding other than ecchymoses or petechiae.
e Platelet count< 100,0Q0L in intracranial bleeding or there is a condition that impairs
platelet adhesion.
o Platelet count< 10,000L when there is no evidence of active bleeding other than
ecchymotic, petechial hemorrhages and there is thrombocytopenia from bone marrow

suppression or severe sepsis.

Question 8b
i. The:Thresholds for Plasma Transfusion for Neonates in our institute are given as below:
Abnormal \Prothrombin time and Activated Partial thromboplastin time (PT >17 seconds is

abnormal in both term and preterm. APTT of >45 s in term and >55 s in preterm).

The Thresholds for Plasma Transfusion for Pediatric Patients in our institute are giviewas be
FFPR, transfusion is indicated in critically ill patients with coagulopathy &gsdcwith active
bleed..International Normalized Ratio (INR)>1.5.

Subject B=Product manipulations for pediatric and neonatal patients:
Question 1b
Yes, the department of transfusion medicine has the facility for irradiation of blood congonent
i. Following are the main indications for irradiation:
L=Acute leukemias (Acute Myeloid Leukemia, Acute Lymphocytic leukemia)
2. Intra Uterine Transfusions

3. Patients undergoing stem cell transplantation.

Question 2b
Yes the department of transfusion medicine Provides Buffy coat depleted (1 logtiuden) RBCs to
Thalassemia and Hemato-oncology patients and these units are further leukoreduced at bduside of

patient by usingsthird generation Leukofilters.
Question 3b

Yes, the department of transfusion medicine offers washed RBCs for Thatagsertiply transfused

patients who report recurrent severe allergic reactions to RBC transfusion.
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Question 4a
No, the department of transfusion medicine does not stock thawed plasma units, but offer thsmvad pl

only on patient specific demand.

Question'5a

No, the department of transfusion medicine does not has facility for pathogen inactivation.

Question 6b
Yes, the department of transfusion medicine prophylactically match extended Rhgldopdantigens
(E,e,C,c) and Kell antigen other than ABO and RhD for Thalassemia patients.

Question 7
Department of transfusion medicine does not screen the donor units, other thaedtieusimarkers
mentioned abovén reply to question 3 (subject:1), or CMV, due to its high prevalence in general

population‘and it is difficult get a CMV negative units.

Question 8
Departmentsofstransfusion medicine prepares Pedi bags from adult red cebnahigplit the Single
Donor Apheresis; Platelet products for pediatric patients to minimize the donor exposurerarz ope

product Usage:

Question 9
Smaller blgod velume samples are taken from neonates and younger pediatric pati&atieratory

testing and'they are run the dedicated equipments for their analysis.

Question 10
Department of transfusion medicine has a policy to reserve RBCs for maximuid leburs fora

particular patient'after which it can be released for other patients for optimgenafdae product.

Subject 4. _Blood product dosing:

Question 1
» The usually prescribed red cell dose for Neonates is 10 mL/kg over 4hour.

» The usually prescribed red cell dose for Pediatrics-10-15 mL/kg.
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Question 2
» The usually prescribed platelet dose for Neonates is 10 mL/kg of PC over 1 hour.

» The usually prescribed platelet dose for Pediatrics is 10mL /kg.

Question 3
» The usually prescribed plasma dose for Neonates is 10 mL/kg over 2-3 hour
» The usually prescribed platelet dose for Pediatrics is 10-20mL /kg

Reference!
https://wwwiseribd.com/document/357493116/Nnf-Guidelines-2011 (Accessed on 10-7-18)
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Sweden
Agneta Wikman & Emdke Deschmann

Subject 1. Hospital'and transfusion service demographics:

Question 1
Sweden.

Question 2

Karolinska University Hospital is a teaching/academic hospital in Stockholm.

Question 3
Blood is collectedsin our own collection centers and components are prepared in our own faciipjted ho
blood bank.

Question 4a

Neonate is defined as less than one month old, corrected for gestational age.
Question 4b

Pediatric patients are less than 18 years old.

Question 5
No.

Question 6

At the hospital beth-adult and pediatric patients are treated.

a. Therhospital has in total 212 pediatric inpatient beds. The pediatric departments are organized in
themes, with 72 beds in neonatology, 28 beds in high specialty medicine (infections, allergy and
respiratory disorders, obesitas, investigations NUD) 84 beds in surgery, pediatric ebamsiunit,

haematology, oncology, 28 beds in orthopedics, neurology, habilitation.
Question 7

The hospital has all specialties listed, with reservation for heart transplantaticssthat done at Karolinska.

In addition, the hospital has an ECMO unit, where both neonatal and pediatric patients are treated.
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Question 8a

3683 RBC transfusions were given to pediatric patients during 2017.
Question 8b

867 RBC trangfusions were given in the Neonatology Department.
Information on thesage.of the recipients is not available.

Question 9a

1339 plasma transfusions were given to pediatric patients during 2017.
Question 9b

375 plasma transfusions were given in the Neonatology Department.

Information onthe"age of the recipients is not available.

Question 10a

1876 platelet transfusions were given to pediatric patients during 2017.
Question 10b

217 platelet transfusions were given in the Neonatology Department.
Information on‘the age of the recipients is not available.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1
There are no Swedish national guidelines for neonatal and/or pediatric transfusions. Omegeifoy neonatal

transfusions issnetimplemented yet.

Question 2
There are local guidelines at the hospital, specific for neonatal transfusions and morefaepedatric
transfusions. The guidelines differ from adult guidelines, regarding the thresholdgjondiead

considerations:

Question 3

The hospital has no list of indications for ordering RBC/plasma/platelet transfusjpediadric patients.
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Question 4
It is not routine to provide the indication for the transfusion when ordering blood.

Question 5
No.

Question 6

The local guidelines’have hemoglobin thresholds for neonatal RBC transfusions [1], lartetted gediatric
guidelines have not.

Neonates:

Different thresholds, from Hb}20 g/L - 85g/L, EVF <0.35 - €0.25 depending of the age (day 1-15) and
respiratory supportior not.

Pediatrics:

There are no strict general transfusion thresholds. Indication is based on status, circulatiah aceamnsi.

Question 7

The local guidelines have platelet count thresholds for neonatal platelet transfusionstfil , dauteral pediatric
guidelines havewmnet.

Neonates:

Stable, platelet count <30x10(9)/L

BW <1500 g and < 7 days old, coagulation disorder <30-49x10(9)/L

Bleeding, FNALT=with ICH, neurosurgery < 50-100x(9)/L

Pediatrics:

No strict generalplatelet count thresholds. Indication based on bleeding tendency. Platelstdnaissiot
indicated in:stablespatients with platelet count >20x10(9)/L.

Question 8
The local guidelines give no strict thresholds for plasma transfusion. Indications aratoaglisorder, DIC in
septicemia.

Subject 3. Product manipulations for pediatric and neonatal patients:

Question 1
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The transfusion department offers irradiated products, when requested. All neonates receahe iroadiated
products. In addition, stem cell transplanted patients and the majority of pediatric patients with malignant
disorders receive irradiated products. Patients with non-malignant haematologicakslisoctieas sickle-cell
disease and.thalassemia do not receive irradiated products.

Question 2

The transfusion department provides universal leukodepleted blood products, since almost 20 years.

Question 3

Washed RBCs are.offered to those with a previous severe allergic reaction.

Question 4

The transfusionsdepartment maintains a stock of thawed plasma units for immediate issue.

4 units of blood group AB plasma are always available at the blood bank and also thawed plasma of other blood
groups are normally available. In addition, the trauma unit has 4 units of thawed AB plasma in an external

fridge.

Question 5
All platelet units are pathogen inactivated with Intercept® (Cerus) technology. Solvenedefgagma
(Octaplas®, Octapharma AG, Austria) is available on special indications (e.g. regular pdessfusions due to

a coagulation factor deiiency, severe allergic reactions, plasmapheresis).

Question 6
RBCs are prophylactically matched for Rh, K, Kidd, Duffy for patients with chronisftrsion requirements

(thalassemiasssickle=cell etc) [2,3]. In malignant disorders RBCs are not rowitiglgn matched.

Question 7

Other than mandatory testing is done only on specific indications. E.g. CMV is tested if granuéosftesions
are given. Insether blood components leukodepletion is considered sufficient not to transmit CMV, also i

intrauterine bloodtransfusions.

Question 8
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Procedures to minimize the number of donors the patients are exposed to are not routinely used, fresh blood

components are normally prioritized.

Question 9
The neonatal wardhas a policy to minimize the volume and frequency of the samples drawn foryaborat
testing; small volumestest tubes and priority of analyses have been implemented.

Question 10

The transfusion department has policies for the maximum storage age of RBCs that can be issufid to speci
patients. RBC pediatric units, 70 mL, is stored maximum 14 days after the day of collection and 24 hours after
irradiation, RBC./units for pediatric patients and to all who requires chronic transfusiess tkdn 14 days.

RBC units usedforithe preparation of blood exchange and prime blood, is less than 5 days and maximum 24

hours after irradiation [4].

Subject 4. Blood product dosing:

Question 1
The dose of RBEs,prescribed for stable patients is to nedifagsmL/kgBW and to pediatric patients 10
mL/kgBW.

Question 2
The dose of platelets prescribed for stable patients is to neonates 10-15 mL/kgBW and to pdatiatsd pa
mL/kgBW.

Question 3

The dose offplasma prescribed for stable neonates is 10 mL/kgBW. In the local pediatrinagitbelplasma
dosage is not mentioned.

References:

1. Neonatal Hematology and Transfusion Medicine, Clin Perinatol 2015; 42:469-684

2. Matteocci A, Perelli L. Red blood cell alloimmunization in sickle-cell disease and ingbal&s current

status, future perspectives and potential role of molecular typing. Vox Sang 2014; 106: 197-208.
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3. La Salle-Williams M, Nuss R, Le T et al. Extended red blood cell matching for transfusion in sitkle-ce
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4.  Guide to the preparation, use and quality assurance of Blood Comporiert 2017.
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Singapore
Hartirathpal Kaur, Joyce Lam Ching Mei, Selina Ho Kah Ying & Koh Pei Lin

Subject 1. Hospital/and transfusion service demographics:

Question 1
Singapore.

Question 2
We are not a hospital.but we serve as Singapore’s national blood service (Blood Services Group (BSG), Health
Sciences Authority (HSA)).

There are 3 mainspublic hospitals in Singapore with neonate and paediatric services and these are all

teaching/academic hospitals. These hospitals are:

1. KK Women’s and Children’s Hospital (KKH)
2. National University Hospital (NUH)
3. Singapore General Hospital (SGH - primarily neonates)

Blood Services'Group (BSG), Health Sciences Authority (HSA) which serves as the natiodaldnioce of
Singapore, supplies blood to the above hospitals. In addition, BSG also supplies blood and provide pre-
transfusion test services to a few private hospitals which may contribute to a small pool of &te/paediatric

population who receives transfusion.

Question 3
See reply to Question 2.

Question 4a

< 1 month.

Question 4b

< 16 years oldin KKH, < 18 years old in NUH.

Question 5a

KKH is a paediatric and women specialty hospital with 365 beds for the paediatric specialty. The ottads hospi

are not paediatric specialty hospitals.
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Question 6

All the hospitals stated in question 2) treat both adult and paediatric patients.

Question 6a

For SGH : Negnatal,Intensive Care Unit 10, High Dependency 18, Nursery 20 (neonates only).
For NUH: 100-Paediatric beds.

Question 7a

Yes at KKH and NUH.
Question 7b

Yes at KKH and/NUH.
Question 7c¢

Yes at KKH and-NUH.
Question 7d

Yes at KKH and NUH.
Question 7e

Yes at KKH and NUH.
Question 7f

Yes at KKH.and NUH.
Question 7g

Yes at KKH and NUH.
Question 7h

Yes at KKH and NUH.
Question 7i

Yes at KKH:ana:-NUH.
Question’j

Yes at KKH and NUH.
Question 7k

Yes at KKH.and NUH.
Question 71

Yes at KKH and NUH.
Question 7m

Yes at KKH and NUH.
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Question 7n
Yes at KKH and NUH.
Question 70
Yes at KKH and.NUH.
Question 7p
Yes at KKH and:-NUH:

Question 8

The figures stated in Questions 8-10 refer to the number of blood product units supplied to neonates and
paediatric patients.from BSG, HSA across the various hospitals in Singapore over the last 1 year.
Question 8a

4394,

Question 8b

i. 794.

i 530.

iil. 3070.

Question 9a
1063.
Question 9b
i. 320.
i 106.
iii. 637.

Question 10a
2241.
Question 10b
i. 310.
i. 274,
iii. 1656.

Subject 2. Transfusion Indications for pediatric and neonatal patients:
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Question 1
No.

Question 2
There are hospital'specific guidelines.
Question 2b
i. 1. Transfusion triggers.
2. Provision"of manipulated blood products for special groups: intrauterine transfusion, neonatatal

exchange transfusion, paediatric Extracorporeal Membrane Oxygenation (ECMO), cardiac surgery.

Question 3b
Yes.

i. Pleasesseereplies to questions 6) to 8) below for the indications.

Question 4b

Yes.

i. KKH : yes.
NUH: Ves:
SGHayes.

Question 5
KKH: no.
NUH: no.
SGH: no.

Question 6b

Below are the RBC transfusion thresholds for the 3 major paediatric hospitals.
Question 6b

I. KKH.thresholds:

RBC transfusion thresholds for neonates

Postnatal Age Suggested Transfusion Threshold

Ventilated On oxygen or | Off oxygen
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non-invasive

positive

pressure

ventilation
First 24 hours <12 <12 <10
< week'I=(day-1-7)| <12 <10 <10
Week 2 (day 8-14)| <10 <95 <7.5*
> Week 3 (day 15 <8.5
onwards)

Cumulativesblood | 10% blood volume
loss in"ist week of
life in extremely
low birth™weight
(Body weight
<1kg) infants
requiringjintensive

care

Acute bloed,Joss | 10% blood volume or estimated (5ml/kg RBC
increases Hb by 1g/dL)

*|t is accepted that clinicians may use up to 8.5g/dL depending on clinical situation

RBC transfusion threshold for paediatrics

Clinical Situation Hb transfusion trigger

Patients undergoin

chemotherapy
Stable 8g/dL
Unstable/febrile 9g/dL

Patients with,chronic | 9g/dL
anaemia on regular

transfusion therapy
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Symptomatic patients o 7g/dL
patients with ongoing
blood loss

NUH paediatric RB€ transfusion thresholds:

1.

a > DN

Activelyrbleeding patient with haemodynamic compromise.
Symptomatic anaemia.

Regular transfusion for thalassaemia patients.

Hb < 7g/dL even if asymptomatic.

Hb < 10g/dL in hypoxic patients or patients with sepsis.

SGH neonate'RBC transfusion thresholds:

1.

Transfuserinfants at haematocrit < 25% (or Hb < 8g/dl) if the neonate is asymptoitatatiauilocytes

<100,000/ul, at the discretion of the attending physician.

2.

Transfuse infants at haematocrit less than 30% if:
e There is significant apnoea and bradycardia (defined as > 9 episodes in 12
h, or 2 episodes in 24 h requiring bag-mask ventilation while receiving
therapeutic doses of methylxanthines).
e The patient requires nasal CPAP of 6 cm water or less (FiO2< 35% by hood
or nasal cannula).
e The patient has persistent tachycardia (heart rate > 180/min) or tachypnoea
(respiratory rate of > 80 breaths/min), persisting without other explanation
for 24 hours.
e Weight gain of patient is deemed unacceptable (defined as weight gain of <
10 g/day observed over 4 days) in light of adequate caloric intake (at least
100kcal/kg/day) without other explanation, such as known increases in
metabolic demands or known losses in metabolic demands (malabsorption).
e If the patient is scheduled for surgery, transfuse in consultation with the
surgical team.
Transfuse for haematocrit levels of less than 35%in the following situations:
¢ Infant with severe pulmonary disease (defined as requiring (FiO2> 35%

supplemental hood oxygen or continuous positive airway pressure [CPAP]
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or NIPPV or mechanical ventilation with a mean airway pressure of > 6 cm
water).
e Infant with hypotension requiring pressor support or is critically ill.
¢ Infant in whom anaemia may be contributing to heart failure.
4, Transfuse ifithere is a history of massive blood loss (blood volume of 80ml/kg), at thitodisafrthe
attending physician.

5. Transfuse if haematocrit levels less than 45% for babies on ECMO/Cyanotic Congentt8listzeme.

Question 7b
Below are the platelet transfusion thresholds for the 3 major public hospitals with paedidtor neonatal

service.
KKH:

Platelet transfusion'thresholds for neonates

Indications for platelets transfusion

Platelet count (x 109/L)

Neonates with no bleeding
- including neanates with NAIT if no

bleeding and no family history of ICH

<25

Neonates with bleeding

- with current'coagulopathy, before
surgery, or infants with NAIT if
previously affeeted sibling with ICH

<50

Neonates withsmajer bleeding or

requiring majonsurgery

<100

NAIT: neonatal alloimmune thrombocytopenia, ICH: Intracranial haemorrhage

Indications for platelet transfusion

Platelet counts (xFfL)

Bone marrow failures (eg aplastic 10-20
anaemia)

Patients undergoing chemotherapy

Stable 20
Unstable/febrile 30
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Prior to lumbar puncture 50 Platelet transfusion

Prior to surgical procedures 50-80 thresholds for paediatrics

Prior to neurosurgical procedures 100

NUH Paediatriceplatelet transfusion thresholds:

1. Bleedifig patient with thrombocytopenia to maintain platelet count more than &0 0000 x 1&/L(
critical site bleeding).

2. Severé thrombocytopeniglatelet < 10 x 1UL (even if patient is not bleeding; exceptions:
immune/idiopathic thrombocytopenic purpura in which platelet transfusion alone will nouprithg platelet
count) or platélet.< 20 x 2. (depending on assessment of bleeding risk e.g sepsis).

3. Beforesinvasive procedure which may cause bleeding if platelet count < &0.x 10

4, Before surgery if platelet count less < 100 ¥I1€ reduce risk of bleeding.

SGH neonate platelet transfusion thresholds:

Indications for platelet transfusion Platelet counts (xfL)
Well and stable babies 50
Active bleeding, definite threat of 100

bleeding from an_invasive procedure or
surgery, Major haemorrhage (Grade 3-
IVH, evolving IVHzPulmonary ] ]
IVH: intraventricular
Hemorrhage)y

) haemorrhage, NEC:
Fulminant NEC, Critically ill baby,

_ . necrotizing enterocolitis.
NSAID therapy, sepsis & Preterm babig

< 1500g (in the first 2 weeks).
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Question 8b
Below are the plasma transfusion thresholds for the 3 major paediatric hospitals.
KKH neonate and paediatric plasma transfusion thresholds:

1. Haemorrhagic disease of the newborn.

2. Signifieant'eoagulopathy e.g. PTT >63 sec or PT>25 sec (1.5x longer than upper limit of normal range)
with risk of signifieantbleeding or prior to invasive procedure.

3. Reversal of warfarin overdose, in combination with prothrombin complex concentrategRCC)

Vitamin K.

4, Clotting factor deficiencies for which no alternative clotting factor condesteae available, e.g. Factor

XI deficiency.

5. Massivetransfusion.

NUH paediatriesplasma transfusion thresholds:

1. Bleeding patient with coagulopathy (defined as PT/aPTT > 1.5 times upper limit of normal)
2. Prophylactic'in patients with coagulopathy going for invasive procedure or surgery.
3. Plasma exchange.

SGH neonate plasma transfusion thresholds:

Coagulopathy(PT > 16sec PTT > 60sec) with bleeding or risk of significant bleeding.

Subject 3. Product'manipulations for pediatric and neonatal patients:

Question 1b
Yes.
i. Following are the indications which BSG follows in the supply of irradiated and leucoreduced blood
products for patients of all ages:
(a) Haematopoietic stem cell transplant recipients (autologous or allogenic), framehe t
of conditioning chemotherapy onwards;
(b) Intrauterine transfusions;
(© Neonatal exchange transfusion subsequent to intrauterine transfusions;
(d) Patients currently or previously treated with the following medications:

*Purine analogue drugs such as Fludarabine, Cladribine, Deoxycoformicin, Clofarabine.
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Question 2b

Yes.

*Bendamustine

*Campath (Alemtuzimab)
*Anti-thymocyte Globulin (ATG);

(€)
(f)
(9)
(h)

Patients with suspected or confirmed congenital T-cell immune deficiency disorders;
Recipients of donor units known to be from*tot 2 degree blood relative;
Human Leucocyte antigen (HLA) compatible blood components and

All granulocyte products.

i. Following are the indications which BSG follows in the supply of leucoreduced blood products for

patients of all ages:

(@)

(b)

(c)

(d)

(e)
(f)

Patients who have developed febrile non-haemolytic transfusion reactions on two or
more occasions.

CMV-seronegative recipients at risk of CMV transmission via transfusion, ingtudi

- Patients undergoing bone marrow transplants (Leukoreduced and Irradiated)

- Neonates (128 days of life)

- Premature infants and/or infants weighing less than 1200 gm at birth

- Intrauterine transfusions or in neonates who previously received IUT (Leukoreduced
and Irradiated).

Non-hepatic solid organ transplant organ candidates to reduce the rate of human
leucocyte (HLA) alloimmunisation.

Haematology patients likely to require regular transfusions of blood and blood
components to reduce the rate of human leucocyte (HLA) alloimmunisation.

All neonates undergoing cardiac surgery.

All paediatric ECMO patients.

Following are the indications which BSG follows in the supply of leucoreduced blood products faisptagh

ages:

(@)

(b)

Patients who have developed febribg-haemolytic transfusion reactions on two or
more occasions.
CMV-seronegative recipients at risk of CMV transmission via transfusion, ingtudi

- Patients undergoing bone marrow transplants (Leukoreduced and Irradiated)
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- Neonates (128 days of lie)
- Premature infants and/or infants weighing less than 1200 gm at birth
- Intrauterine transfusions or in neonates who previously received IUT (Leukoreduced
and Irradiated).

©) Non-hepatic solid organ transplant organ candidates to reduce the rate of human
leucocyte (HLA) alloimmunisation.

(d) Haematology patients likely to require regular transfusions of blood and blood
components to reduce the rate of human leucocyte (HLA) alloimmunisation.

(e) All neonates undergoing cardiac surgery.

6)) All paediatric ECMO patients.

Question 3b

Yes.

i. Following are the indications which BSG follows in the supply of washed RBCs for patients of all ages
(@) IgA deficiency.

(b) Severe allergic/anaphylactic transfusion reactions.

Question 4a
No.

Question 5a
No.

Question 6a
No.

Question 7
No. Leucoreduced blood products are provided as a measure for minimising transfusion-transmitted CMV

infection.

Question 8
No.
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Question 9

Yes, please refer below:

KKH:

Neonates aged.below 4 months do not require routine crossmatching if the following criteria & met:
<1.5kg, pre-transfusion ABO / Rh available, DCT negative, maternal ABO/ Rh available, negativelmaterna
antibody screen:

NUH

Paediatric blood tubes are used for Group and Crossmatch and other blood investigations.

SGH (neonates):

- using microtubesiand taking the bare minimum needed to run the sample.

- trending electrolytes using the microelectrolyte assay from the Arterial Blood Gas amatheeNeonatal
Intensive Care Unit.

- using transcutaneous CO2 & O2 monitors to minimize Arterial Blood Gas sampling.

- Plan to also start transcutaneous serum bilirubin measurements to minimize blood taking.

Question 10a

No for NUH_ paediatrics.

Question 10b

Yes for KKH and SGH. Refer below.
Question 10c

SGH (neonates):

Yes— Preferencesfor as fresh as possible RBCs (within 3days of collection), but have used up to 5 days old
RBCs whensthere-are supply issues.

BSG recommends‘the following
(@)  For intrauterine transfusion and exchange transfusion : red cells less than 5 days from date of
collection.
()" Paediatric ECMO: red cells less than 7 days from date of collection.
(c) "Neonates of infants < 5kg undergoing cardiac surgery: red cells less than 7 days from date of

collection.

Subject 4. Blood product dosing:
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Question 1
10-20ml/kg.

Question 2
10ml/kg (10-20mi/kg)s

Question 3
10-15ml/kg (10-20ml/kg).
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United Kingdom
Helen V. New & Rachel Moss

Subject 1. Hospital'and transfusion service demographics:
Question 1
United Kingdom:

Question 2

Yes.

Question 3

Blood Centre.

Question 4a

First 28 days following birth.
Question 4b

Less than 18 years old..

Question 5
Yes, we are a pediatric specialty hospital with 350 inpatient beds.

Question 6
N/A.

Question 7a
Yes.
Question 7b
Yes.
Question 7¢
No.
Question 7d
Yes.

Question 7e
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Yes.
Question 7f
Yes.
Question 7g
No.
Question 7h
Yes.
Question 7i
Yes.
Question’j
Yes.
Question 7k
Yes.
Question 7I
Yes.
Question 7m
Yes.
Question 7n
No.
Question 70
Yes.
Question 7p
Yes.

Question 8a
5250 RBCsaretransfused to pediatric and neonatal patients per year.
Question 8b

Information not available.

Question 9a
1700 plasma units are transfused to pediatric and neonatal patients per year.
Question 9b

Information not available.
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Question 10a
4457 platelet units are transfused to pediatric and neonatal patients per year.
Question 10b

Information not'available.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1
Yes (New HV et al,,on behalf of the British Committee for Standards in Haematology. Guidalines
transfusion for fetuses, neonates and older children. Br J Haematol. 2016;175:784-828).

The aim ofithe'guidelines is to provide healthcare professionals with clear guidance on the marmdgement
all aspects of paediatric transfusion, available all in one place. Unlike the UK adisfiisian guidelines,
which mostly focus on specific areas of transfusion, the guidelines have a wide scope, includsuchraas
cardiac surgery and major haemorrhage. They review the paediatric-specific literature @and mak
recommendations vs consenduased ‘key practice points’ depending on the quality of evidence available. They
include both clinical and laboratory sections, covering neonatal/paediatric transfusion indications,
administration, pre-transfusion testing and component selection, and details of specialised blood cefoponent

fetuses/neonates/infants.

Question 2

Yes, we have local.guidelines specific for neonatal and pediatric transfusions. We have no adinéeguid

Question 3
Yes, we have-anlist-of indications for ordering RBC/plasma/platelets, but within tleatcd®r page blood

transfusion poliey"and not succinct.
Question 4
It is currentlysnot;mandatory, but we will be introducing a new Electronic Patient Record sygeh® that

will make it mandatery.

Question 5

No, it is not mandatory but is considered best practice to do so.
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Question 6
For RBC transfusions, our thresholds are based on BSH guidelines (New et al, 2016).

Question 7
Our platelet transfuSiens are based on BSH guidelines (New et al, 2016).

Question 8

Our plasma transfusions are based on BSH guidelines (New et al, 2016).

Subject 3. Product/manipulations for pediatric and neonatal patients:

Question 1

Yes we offer irfadiated products. Please see attached document “Blood Transfusion Special Requirements .

Question 2

Yes, we offer Leukodepleted RBCs. They are standard issue in the UK (universialage-leucodepletion).

Question 3

Yes, we offer washed RBCs, based on consultant decision post recurrent transfusion reactions.

Question 4
Yes, we maintain a:stock of thawed plasma. We keep 1 unit of AB Solvent-Detergent FFP (SDFFP).

Question 5
Yes, we offe"'SDFFP and Methylene-Blue treated cryoprecipitate.

Question 6
Yes, we mateh'far the following:
transfusion dependant patient with Rh phenotyped units.
patient with clinically significant antibodies with units Rh phenotyped and negatitkeefoclinically

significant antibody based on current clinical guidelines.
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Question 7
Yes, CMV testing is done at NHSBT.

Question 8
Yes, we minimize exposure by the use of paedipacks (split packs for neonatal red cells and ndetettabpla
provided by NHSBT):

Question 9

Yes.

Question 10
Yes, our policyfollows:
Patients under=1 year requiring large volume neonatal pack transfusions (LVT)<5 days.
Cardiac surgical patients over 1 year units <14 days.
Sickle Cell'Disease patients units <14 days.
Irradiated units <14 days (all patients except neonatal/infant large volume transfusion amtiballscagery

where irradiated blood is used within 24 hours post irradiation).

Subject 4. Bleod product dosing:

Question 1

This is the recommendation for a target Hb:
Volume to be transfused =

Desired Hb (g/)=-actual Hb (g/l) x weight (kqg) x 4*
10

*It is reasonable*toruse a Factor of 4 (practice varies between 3-5), but this should sedassas individual

patient basis.

With a local volume recommendation of:
Neonates=15ml/kg
Paediatrics- 3-4umls /kg to raise Hb by 10g/I

Question 2

We prescribe 16 15 mls/kg.
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Question 3
We prescribe 10 15 mis/kg.

Dr. Helen V. New:

NHS Blood and Transplant/Imperial College
Consultant in Paédiatric Transfusion Medicine, NHSBT
Charcot Road

London NW9 5BG

Telephone: +44.20.8957 2723

Email: Helen.New@nhsbt.nhs.uk

Ms. Rachel Moss

Great Ormond Street Hospital for Children NHS Foundation Trust
Camelia Botnar Laboratories

Great Ormond Street

London WCIN"38JH

Telephone: +442074059200

Email: Rachel.Moss@gosh.nhs.uk
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Great Ormond Street m
Hospital for Children

NHS Foundation Trust

BLOOD TRANSFUSION SPECIAL REQUIREMENT REQUESTS

FILE FORM AT FRONT OF PATIENT NOTES
A COPY OF THIS FORM MUST BE FAXED TO BLOOD TRANSFUSION

ITEMS WITH * ARE MANDATORY
First form/updated form* (delete where applicable)

*Patient surname

*Patient forename

*Hospital number

*Date of Birth

*Diagnosis

Please include anyatypical
antibodies

The chart overleaf givesrindications for the diagnosis which have the following special
requirements. Tick all that apply. Please complete the reason for the request as well as the review

date.

*Requirement

Tick all that apply
(leave blank if no
longer required)

*Reason for requirement/removal
See overleaf

*Review period

CMV negative

Ol
Irradiated components O
HLA matched 0
components
ABO Mismatched Transplant Heart / Bone Marrow / Renal (Indicate type)
Donor Group Recipient group Red cells Platelets Plasma
....... RhD ...... wm...RhD ...... «...... RND ...... ....... RRD ...... ....... RRD ......
Haemoglobinopathies
Condition Referring hospital Last Transfusion Date | Any known
antibodies

Authorised by

*Name *Bleep number

*Position *Date

*Form FAXED to O Signed:

8288

Laboratory Use Only:

Received in laboratory (Print name): Signature: Date / Time:
Entered on OmniLab (Print name) Signature: Date / Time:
#SBMS Check:(Print name): Signature: Date / Time:

#Senior/Chief BMS to check for accuracy and appropriateness. Refer to Haem SpR if required.
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Great Ormond Street [m
Hospital for Children

NHS Foundation Trust

Guidance on Special Requirements

e Neonates <6 months
e Intrauterine transfusion Granulocytes — CMV
e Exchange transfusion negative if recipient negative
CMV Negative e CMV negative recipients of Qradf}uiogytes must always be
Com one“ allogeneic SCT Irradiate
. e SCID
e Pregnancy for patients requiring

transfusion (except in emergency).

Allogeneic recipients — require irradiated components from start of

Stem Cell conditioning until Consultant states otherwise.
Transplantati All donors require irradiated components from 7 days prior to and during

(BMT or PBSC) the harvest.
m Autologous recipients — require irradiated components 7 days prior to and
during harvest. Then from start of conditioning until 3 months post

W | transplant.

Intrauterine Transfusion (IUT) — all components are required to be CMV
Neonates Neg and irradiated (use within 24 hours post irradiation).

Neonates post IUT: all components including ET are required to be CMV
Neg and irradiated up to 6 months post EDD.

Exchange Transfusion (ET) — Blood must be CMV Neg and irradiated (use
within 24 hours post irradiation).

Purine Analogues - such as fludarabine, cladribine (2-cda),
Miscellaneous/ deoxycoformycin, clofarabine, nelarabine and bendamustine

Specific Drugs Alemtuzumab (Anti-CD52) (Campath, MabCampath)

Human Leucocyte Antigen (HLA) Matched Components and components
from first or second degree relatives.

Known or suspected Congenital Immunodeficiency — such as CID,
SCID, Wiskott Aldrich or Di George Syndrome (CMV negative blood
components are not required except for SCID)

Asplenia, together with any other immunodeficiency. (Asplenia alone does
not qualify)

Aplastic Anaemia (on Anti-Thymocyte Globulin (ATG) treatment)
Hodgkin’s Lymphoma

Granulocﬁes —need to consider if the iatient reiuires CMV neiative

Haemoglobinogithiea These patients are regularly transfused either at GOSH or other Trust
under shared care

3 Phenotyped Blood - to help prevent the formation of allo-antibodies, all

patients are given Rh and K negative red cells. If antibodies develop, they
are also given antigen negative red cells. These may not be standard stock
therefore order in advance (24 hours preferably)

Transfusion History — please inform the laboratory when and where the
last transfusion occurred.

NB. Remember to complete special requirement boxes on the pink blood prescription
chart, if the requirement is new or has been amended please start a new chart.

Blood Transfusion Special Requirements Requests Version 7
Page 2 of 2 Issued August 2017
Review date August 2019
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Australia

Anne Kinmonth, Mary Comande, Helen Savoia & Gemma Crighton

Subject 1. Hospital and transfusion service demographics:

Question X
Australia.

Question 2

Yes it is major specialist paediatric hospital, providing tertiary care for Nagctbasmania, southern New
South Wales (asiwell as specialist treatment for patients from other states and overseasjrajal
teaching hospital.

Question 3
Our hospital receives blood components from the Australian Red Cross Blood Service; requests for
specialised blood, products such as phenotype matched or CMV seronegative components are directed to

the Blood Service. However we have an onsite irradiator and irradiate our own components.

Question 4a

In our hospitalythe definition of a neonate, specified by the neonatal department is an infant that is less
than 28 days of age.

Question 4b

In our hospital, apaediatric patient is considered someone less than 18 years of age.

Question 5
357 inpatient besl

Question 6
No, it only treats.paediatric patients. On occasion, we will treat a young adult whilst theyadnega

transition to adult services.
Question 7a

Yes.
Question 7b
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Yes.
Question 7c
Yes.
Question 7d
Yes.
Question 7e
Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7]
Yes.
Questiong7k
Yes.
Question 7l
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p

Yes.

Question 8

Approximately 4,700 RBC per year.

Question 9
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Approximately 2,350 per year.

Question 10
Approximately 3,100 per year.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question &
Yes, the National Blood Authority, Australia has developed a series of six patient blood management
(PBM) modules.and Module 6 specifically focuses on evidence-based neonatal and paediatric PBM. The
Modules includeirecommendations based on systematic review, practice points which are based on
consensus where systematic review found insufficient high quality data to produce evidence-based
recommendations. Finally it includes expert opinion points based on consensus where relevant guidance
is required. Module 6 includes general information about blood product modifications,dieslision,
blood conservation strategies and iron deficiency anaemia. The Appendices include information on
transfusion volume calculations, a pre-operative haemoglobin (Hb) assessment and optimigalae, tem
a critical bleeding template and dosing information for intravenous iron and tranexamic acid.

The Australian and New Zealand Society of Blood Transfusion have developed local guidelines,
which provide guidance for paediatric, neonatal and fetal transfusions, they include spiecifiation
on blood preduct:administratiotransfusion volume calculations and rates of infusion, in addition to
blood product modifications.

The Transfusion Orientation Pack produced by the Australian Red Cross Blood Service, provides
specific pagdiatric guidance for red cell and platelet transfusion triggers and dosing.

Our hospital’s’blood product prescription guideline has been adapted for use in our state in Australia.

Question 2
Yes, our hospital has developed its own neonatal and paediatric blood transfusion and blood management
resources and guidelines for our clinicians. We do not have any specific adult transfusioneguateli
our website. Clinicians access our guidelines both internally from within our hpkpstdly across the
state and nationally across Australia.
Our guidelines differ from adult guidelines because they provide specific guidance fdfetfendi
clinical scenarios that affect neonates and children and take into account some of the dfe@ifical

between these patient groups.
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Our guidelines provide guidance for specific, transfusion indications, consent for transfiiggai, re
of transfusion consent, blood group and antibody testing, calculating transfusion volumes, blood product
modifications such as indications for CMV seronegative blood products, fresh products and irradiated
blood products.

Transfusion consent for example in an adult involves a discussion between the consenting adult and
the clinician, whereas in children it involves a discussion with the parents or guardiarsyangiotve
discussion'with'the child. Refusal of transfusion consent by a parent/guardian is a unigue situation, and i
this instanee a parents wishes may be over-ridden if a transfusion is considered life saving.

Most reanates are eligible for extended expiry for their blood group and antibody screening, because the
development of antibodies to red cell antigens is very uncommon in the first four months of lifis and th
reduces the‘requirement for repeated sampling.

There are"a number of different considerations in neonates and children that determine whether a
transfusion is indicated and these differ compared with adults. Neonates in particular haveonigaler n
Hb values ranges compared with adults and children. Red cell transfusion thresholds in neonates depend
on the gestational age, the post-natal age;theoncentration and the degree of respiratory support the
neonate is receiving. There are a number of unique transfusion indications affecting ordyaietlise
neonates, such as feto-maternal alloimmune thrombocytopenia, intrauterine transfusiomdédytitae
disease efithesnewborn and exchange transfusions and these have their own specific considerations such
as human platelet antigen (HPA) or red cell alloantibody matching.

Transfusiensvelumes for neonates, infants and small children, must be carefully calculated based on
mis/kg and prescribed in mis (not units) with a specific appropriate transfusion rate.

There aresseme specific blood product modifications such as: phenotype matcheddri@iat
seronegative and washed blood products where indications differ between children and adults, or the

requests ocecurmore frequently in children.

Question 3
Yes.
' Paediatrics
|
Haemoglebin Indication/clinical information
threshold
Hb <70g/L Often indicated, however lower thresholds may be acceptable i
patients without symptoms (symptoms may includachycardia,
flow murmur, lethargy, dizziness, shortness of breath and cardi
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failure) and where specific therapy (e.g. iron) is available.

Hb 70- 90g/L RBC may be indicated, depending on the clinical setting e.g. th
presence of bleeding or haemolysis and clinical signs and
symptoms of anaemia
Patients with disease or therapy-related bone marrow failure

Hb >90g/L RBC transfusion is often unnecessary and may be inappropriaf

Threshold not
specified

Sickle cell disease

Blood prime for circuit

Red cell exchange transfusion

Haemolysis

Clinically significant acute blood loss

Transfusion may be indicated at higher thresholds for specific situations

Preterm neonates

Children with_cyanotic heart disease or on ECLS

Children withrhaemoglobinopathies (thalassaemia or SCD) or congenital anaemia on

chronic transfusion programme.

 —

Neonates

Haemoglobin

Indication/clinical information

threshold

Hb <100-,120g/L | Preterm or term neonate with no respiratory support, week 1 of lif
Hb <85g/L— Preterm or term neonate with no respiratory support, week 2 of lif
100g/L

Hb <70— 100g/L

Preterm or term neonate with no respiratory support, week 3 of lif

Hb <110-130g/L

Preterm neonate with respiratory support, week 1 of life

Hb <100 225g/L

Preterm neonate with respiratory support, week 2 of life

Hb <85- 110g/L

Preterm neonate with respiratory support, week 3 of life

Clinically significant acute blood loss

ECLS - extra-corporeal life support, RBGed blood cell, SCB sickle cell disease
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Question 4
Yes, it is mandatory.

Yes, the indication is entered electronically.

Question's

No, there is a spacehere the patient’s clinical information or diagnosisanbe entered, but it is not
mandatory. As we have an electronic medical record, it is possible, to review timkegile patient’s
clinical diagnosis, medical notes and laboratory investigations to determine transfusiatiandi

Question 6
Yes, thresholdsare included with some of the indications, please see table above.

Question 7
Yes.

m Paediatrics

Platelet count Indication/clinical information
<10 x 1009/l Clinically stable paediatric patients receiving chemotherapy for leukaemia (
post HSCT

Clinically stable patients with solid tumours (prophylactic)*
* Transfusions at higher levels may be required for bladder, brain or necrot

tumours

Critically ill patients with no bleeding

<20 x 1079/ Chemotherapy, HSCT & risk factors (e.g. fever, sepsis, minor bleeding,
mucositis, DIC without bleeding)

Critically ill patients with no bleeding and risk factors (e.g. sepsis, renaldaill

medications)

Nasogastric tube insertion

Intramuscular injections e.g. Erwinia aspariginase

Insertion of a non-tunnelled central venous line

<30 x 1079/L LP and on-going chemotherapy induced thrombocytopenia
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CNStumour and:
- A VP shunt or Ommaya reservoir
- Has a gross total resection and is receiving chemotherapy and/or radig

- Has residual tumour and is receiving chemotherapy and/or radiation

<50 x 1079/

LP and new disease induced thrombocytopenia

Patient undergoing invasive procedure (including tunnelled central venous

insertion)

Moderate active bleeding (including bleeding associated with DIC)

CNS tumour and:
- A past history of intracranial haemorrhage

- Is receiving an anti- angiogenesis agent

<75 x 10M9/L

Major haemorrhage due to trauma or significant post-operative bleeding (e

post cardiac surgery)

<100 x 10"9/L

Patient undergoing high risk invasive procedure (e.g.
neurosurgery/ophthalmology)

ECLS (lower platelets may be acceptable in stable patients)

Platelet trag@n not indicated

Stable patients with chronic, stable, severe thrombocytopenia due to:
- Alloimmunisation, ITP, TTP, aplastic anaemia or MDS
These patients should receive platelet transfusions with clinically significant blesdyng

BMA and trephine biopsy

Intravenous cannula insertion

Neonates

Platelet threshold

Indication/clinical information

<30 x 10"9/L

Stable term or preterm neonate with asymptomatic thrombocytopenia and

bleeding

30— 50 x 1079/t

Preterm neonate with thrombocytopenia being treated for sepsis or requirir]

respiratory support

<50 x 1079/l

Term or preterm neonate with bleeding symptoms (mucocutaneous,

gastrointestinal, petechiae/purpura), coagulopathy or prior to surgery

<100 x 10"9/L

Term or preterm neonate with major bleeding (drop in Hb requiring RBC

transfusion) or those that require major surgery (e.g. neurosurgery)
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BMA — bone marrow aspirate, CNSentral nervous system, DIC - disseminated intravascular
coagulopathy, ECLS - Extra-corporeal life support,-Htaemoglobin, HSCT - haematopoietic stem cell
transplantation, ITRP Immune thrombocytopenia, LPlumbar puncture, MDS myelodysplastic

syndrome, RBG- red blood cell, TTRP- thrombotic thrombocytopenic purpure, VP- ventriculo-peritoneal

Question 8
Yes
! Paediatrics and Neonates Fresh frozen plasma
Laboratory Indication/clinical information
parameter
Significant Acute bleeding
coagulopathy Liver disease, with clinically significant bleeding or in the context (
coagulopathy post liver transplantation.
Acute DIC with bleeding
Prolonged INR Warfarin reversal, in the presence of significant or life-threatening
bleeding or prior to emergency surgical procedures
e Given in addition to vitamin K
o NOTE: Vitamin-K dependent clotting factor concentrates (e.g
Prothrombinex) may be given instead of FFP for
bleeding secondary to warfarin or emergency warfg
reversal.
Not specified During massive transfusion or cardiac bypass for the treatment of
bleeding
Not specified Plasma exchange for the treatment of TTP
Not specified Specific factor deficiencies where a factor concentrate is not avail
FFP is notjindicated for
The correction.of. minor coagulation abnormalities (minor prolongation of the INR/APTT
the non-bleeding child
Liver diseasewhen there are minor coagulation abnormalities and no-bleeding
For reversahof a INR <2.0 in patients undergoing minor procedures

APTT - activated partial thromboplastin time, DIC - disseminated intravascotegulopathyf-FP—

fresh frozen plasma, INRinternational normalised ratio, TFPthrombotic thrombocytopenic purpura.
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Paediatrics- Cryoprecipitate

Laboratory Indication/clinical information

parameter

Fibrinogen <1.5¢g/L | Active bleeding

During massive transfusion or cardio-pulmonary bypass

Fibrinogen <1.0g/L | Acquired fibrinogen deficiency of acute DIC for the treatment of
bleeding.

Fibrinogen®<1.0g/L | Prior to an invasive procedure and there is a risk of significant
bleeding associated with the surgery or it is at a critical site (e.g.

neurosurgery or eye surgery)

Hyperfibrinolysis During massive transfusion or cardio-pulmonary bypass

Cryoprecipitate'is not indicated for
—

Non-bleeding children with mildly reduced fibrinogen levels.

Liver disease.when there are minor coagulation abnormalities and no bleeding.

L Additional neonate indication- Cryoprecipitate

Laboratory, Indication/clinical information

parameters

Fibrinogen.<0.5g/L | Active bleeding in the neonate

DIC - disseminated intravasculaor coagulopathy,

Subject 3. Product manipulations for pediatric and neonatal patients:

Question 1

Yes, our hospital has an onsite irradiator and is able to provide irradiated red cells. Our hospital has
universal blood product irradiation for patients in the following units: Paediatangive Care Unit
(PICU), Neonatal Unit (NNU) and oncology patients, in addition infants under 3 months of age and
patients treated with extracorporeal life support (ECLS) or left-ventricular assistslesceive irradiated
components. Although not all patients in these units are at risk of transfusion-associatextgyrafhost
disease, this policy ensures patients who require irradiated products are not missed. In adautitisn blo
irradiated for intrauterine and exchange transfusions, directed donations and immune-cordpromise
patients, this includes immunology patients with conditions such as Severe Combined Immune
Deficiency (SCID) and Common Variable Immune Deficiency (CVID), as well as patients with

malignancy, transplantation recipients (bone marrow, cord blood and solid organ).
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Question 2

All red cells and platelets components (both apheresis and pooled) manufactured by the Blood Service are
pre-storage leucodepleted. The leucodepletion system used by the Blood Service enables lenrwodepleti

of some but not all clinical plasma. As a result there is a mixed inventory of leucodepletetand n

leucodepleted clinical plasma components.

Question 3

Washed bleod components are produced by the Blood Service on special requests. Requests for these
components,are usually discussed with the laboratory haematology team. Indications include patients with
IgA deficiency and patients with severe allergic reactions to previous red cell ortptatetéusions.

Question 4
Yes, two units of /AB plasma are available for emergency use and for life-threateningdpleedi

Question 5

No, at present the Blood Service does not offer pathogen inactivated blood components.

Question:6

At present all patients at our institution receive Kell negative blood, due to the KsK of

alloimmunisation; by not matching for Kell in young girls with child-bearing potentiakematwith
haemoglobinopathies such as Sickle cell disease and patients with congenital anaemia will have red cell
genotyping-assessment at diagnosis. Their transfusions will be matched for Rh (C, D and E) and Kell.
Patients receiving exchange transfusions for SCD or RBC transfusion for warm autoimmunetimemoly
anaemia willkhave RBC most suitably matched to negative antigens of Rh/Kell, Jka, Fy and Ss systems.

If a patient forms a red cell alloantibody they will have extended red cell matching eysshant
negative blood will be provided for any alloantibodies they may have or at risk of making and
consideration given for matching for Fya, Jk, M, N and Ss.

Fetuses receiyving an intrauterine transfusion and neonates receiving a exchange transfusion for
haemolytic disease of the fetus and newborn will be provided with red cells that are RhD negative (or
RhD identical with neonate if mother not Rh immunised), Kell negative and antigen negating f
maternal alloantibodiedf. there is time, an extended maternal phenotype will be performed and

consideration given for provided red cells matched for Fya, Jk, M, N and Ss.

Question 7
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CMV testing is performed on an ad hoc basis by the treating clinician and is not performed by the
transfusion laboratory. We have a policy, which outlines in which patients CMV seronegadigie bl

products are indicated. CMV seronegative blood products are indicated for intrausarifiesion,

neonatal exchange transfusions, pre-term and term infants up to 28 days post estimated due date, patients
with SCID, whoare CMV negative (including those undergoing haematopoietic stem cell

transplantation), pregnant women and granulocyte infusions. All other indications

haematology/oncology patients, allogeneic and autologous stem cell transplantation, solid organ
transplant patients and other immunodeficiency patients, leucocyte deplete blood products are considered
equivalent to CMV seronegative products.

Question 8

We attemptto reduce donor exposure in the multiply-transfused haemato-oncology patient and allocate
apheresis platelets when possible. If we are aware a neonate is going to need multiple transfuflion we wi
attempt to minimise donor exposure by allocating pedipaks. Since implementation of an electronic
medical record, blood components are now generally only issued at the time a request is made for a
transfusion. This;means they are not allocated prior to transfusion and therefore a neonatehdwes not
blood components allocated prior to transfusion unless we are aware they are going to require multiple

transfusions:

Question 9

We have no formal policy in place to minimise the volume and frequency of blood samples drawn,
however weideshave a number of strategies in place, which aim at blood conservation in these patients.
We have paediatric collection tubes, which are standard of care for our neonates and small paediatric
patients. Patients in ti¢NU and PICU have discard volumes returned after sampling. We use of point of
care testing for INRs for patients on warfarin, arterial and venous blood gas sampling and glucose
analysis for diabetics. We have a policy for neonates for extended blood group and antibody testing in the

first 4 months of life if the DAT is negative and there are no maternal alloantibodies.

Question 10
Yes, in Australia red cell units can be stored up until 42 days. The following table gives information

regarding the age of red cells on the day of issue for particular patient groups.

Patient group Age of red cells on day | Consideration

of issue

This article is protected by copyright. All rights reserved



Neonatal exchange

transfusion

<5 days

Kell, negative, CMV negative

Rh and phenotype matched

Intrauterine transfusion <5 days Kell, negative, CMV negative
Rh and phenotype matched

Paediatric large volume <7 days In an emergency, the blood

transfusion * bank scientist will issue the

-Cardiac surgery requiring most appropriate unit availab

cardiopulmonary bypass at the time

- ECLS

-Craniofacial surgery

Massive transfusion Aim < 10 days In an emergency, the blood

bank scientist will issue the
most appropriate unit availab

at the time

Paediatric-routine
transfusion

- Post operative surgical
patient

- Oncology patient

- Solid-organ‘transplantation

Standard issue

Chronically transfused
patients

- Congenital anaemia who ar
transfusion dependent
- Haemoglobinopathies (SCD
thalassaemia)

- Aplastic anaemia

Aim < 14 days

Patients with
haemoglobinopathies are
matched with Rh and Kell
Extended phenotype matchin
for patients with
alloantibodies.

Extended phenotype matchin
may take precedence over ag

of red cells

Small volume (top up)

neonatal transfusions

Standard issue

Children and adolescents nof]

included in any groups listed

Standard issue
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above

*equivalent to a single circulating blood volume (~80ml/kg)

CMV — cytomegalovirus, ECLS extracorporeal life support, SCBsickle cell disease

Subject 4. Blood,product dosing:

Question' 1

The transfusionswvolume for a red cell transfusion is calculated for children <20kg from ttierequa
ml = weight (kg) X Hb (g/L) rise (desired Hb- actual Hb) x 0.5

For children >20kg- 1 unit of red cells is prescribed.

Question 2

platelets (aduli 1 unit

unit)

Apheresis 5-10ml/kg 5-10ml/kg 5-10ml/kg up | 1 unit 1 unit
platelets to 1 unit

(adult unit)

Paediatric 5-10ml/kg | 5-10ml/kg | 3-4 pedipaks | 4 pedipaks | 4 pedipaks
apheresis or 1 pedipak| or 2 pedipak
platelets
(pedipak)

Question 3

A dose of 10- 20ml/kg of fresh frozen plasma is prescribed for stable paediatric or neorexits paitn
consideration.given to the average fresh frozen plasma unit size of about 284ml. A desdoflfkg of
cryoprecipitate is prescribed for stable paediatric or neonatal patients, with cdimidgiken to the
typical unit size of approximately 37ml.

Anne Kinmonth
Royal Children's Hospital

This article is protected by copyright. All rights reserved



Department of Haematology
50 Flemington Road
Parkville, 3052, Australia
Telephone: +61 3 9345 5281

Email: anne. kinmonth@rch.org.au

Mary Comande

Royal Children's Hospital
Department.of Haematology

50 Flemington Road

Parkville, 3052, Australia
Telephone: #6173 9345 5829
Email: mary.comande@rch.org.au

Helen Savoia

Royal Children's Hospital

Department of Haematology

50 FlemingtensRoead, Parkville, 3052, Australia
Telephone: +61:3 9345 4891

Email: helen:savoia@rch.org.au

Gemma Crighten

Royal Children‘syHospital
Departmentiof:Haematology
50 Flemington Road
Parkville, 3052, Australia
Telephone: +61 9345 5522

Email: gemma.crighton@rch.org.au
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Israel
Joanne Yacobovich & Vered Yahalom

Subject 1. Hospital'and transfusion service demographics:

Question 1

Israel.

Question 2

Yes.

Question 3

Prepared in ameighboring facility.

Question 4a
Less than 30 days old.
Question 4b
Less than 18 years old.

Question 5a
300 inpatient beds, 100 are intensive care/emergency.

Question 6
No.

Question 7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d

Yes.
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Question 7e
Yes.
Question 7f
Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7j
Yes both.
Question 7k
Yes, including dialysis.
Question 7I
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p
Yes.

Question 8a
> 5000 in 2017.

Question 9
> 700 in 2017 (Variable volume).

Question 10
> 2150 in 2017 (Variable volume).
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Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1b

Yes— Only for.Platelets, approved by Israeli pediatric hematology-oncology society.

i. Higher platelet thresholds for pre term babies, sick newborns and babies on ECMO.
Platelet dosing perKg weight up to 1 SDP.

Question 2b
Yes - Lower threshoald for RBC Tx (see 3b).

Question 3b
Yes.
RBC - HB<8.0g/dl for anesthesia, patients on oxygen, fever,
HB<6.0g/dl in general,
HB 6-8 g/dt can consider RBC
PLT - 1f<10,000/mcl
or <20;000 for febrile patients,
<80,000 post neurosurgery

Question 4b
Yes- requested notanandatory.

i No.

Question 5

Yes.

Question 6b
Yes—see Q.3.

Question 7b
Yes- see Q.3.
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Question 8a
No.

Subject 3. Praductimanipulations for pediatric and neonatal patients:

Question 1b

Yes - Hematoonceology & oncology patients.

Question 2b

Yes - Hematooncology & oncology patients.

Question 3b

Yes - Severe transfusion reactions.

Question 4b
Yes— 2 units of every ABO blood group.

Question 5a
No.

Question 6b
Yes— Hemoglabinopathies, AIHA patients.

Question 7
CMV negative components for selected patie®€1D CMV negative.

Question 8

Only if required by the treating physician.
Question 9

Yes, microtainers for CBC, smaller tubes for coagulation tests, finger prick monitoritg~& monitoring in in-

patients.
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Question 10b

Yes— 7 days exchange Tx, pre term. 10 days Thalassemia / SCD patients ( up to 14 if multiple antibodies).

Subject 4. Blood product dosing:

Question 1
10-15 ml/kg.

Question 2
15 ml/kg up to . L/SDP unit.

Question 3
10-15 ml/kg.

Joanne Yacobovich, MD, MPH

Senior Hematolegist, Department of Pediatric Hematology Oncology
Chairwomensof Transfusion Committee

Schneider Children's Medical Center

Petah Tiqva, Israel

Lecturer, Sackler=School of Medicine, Tel Aviv University
Telephone: +972 3-925-3253

Email: Joanney@eclalit.org.il

Vered YahalomviD

Blood Services and \Apheresis Institute Director
Rabin Medical Cente

Petah Tigvagilsrael

Telephone: +972°3=937-7377

Email: veredya2@clalit.org.il
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Canada
Wendy Lau

Subject 1. Hospital'and transfusion service demographics:

Question 1
Canada.

Question 2

Yes.

Question 3

Blood center.

Question 4a
Neonate less than 4 months.
Question 4b
Pediatric less than, 18 years.

Question 5
Yes, 350 beds.

Question 7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d
Yes.
Question 7e
Yes.
Question 7f
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Yes.
Question 7g
Yes.
Question 7h
Yes.
Question 7i
Yes.
Question 7j
Yes.
Question 7k
Yes.
Question 7I
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p

Yes.

Question 8a

Just over 8000munits per year (range 8000 to 8700 units in recent years).

Question 8b

It is not possiblevat'this time to subgroup by age, maybe in the future (with help with EPIQ/HCLL

Question 9a
About 1500.units per year (range 1400 to 1600 in recent years).
Question 9b

It is not possible at this time to subgroup by age, maybe in the future (with help with EPIQ/HCLL

Question 10a
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Just over 3500 units (total of pools and apheresis platelets) per year (range 3500 to 3800 iparsgent y
Question 10b

It is not possible at this time to subgroup by age, maybe in the future (with help with EPIQ/HCLL

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1b
Yes, some recommendations (neonatal, platelet).
i Recommendations for neonatal red cell transfusions differ from adults.

C17 recommendations for plateletghreshold higher for bleeding, fever.

Question 2b
Yes.
i Red cells similar to adults.

Platelets more similar to C17 guidelines.

Question 3b
Yes.

i. Thisis'what we have in EPIC right now.

Red cells

Acute or SurgiealBlood loss

To maintain Hb. Level > 70g/L

To maintain Hb. Level > 100 g/L

To maintain Hb. Level > specify

Chronic transfasion program

Exchange Transfusion

ECMO

Dialysis Prime

Apheresis Prime

Plasma
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Bleeding with INR >1.5 or APTT >1.5x top of age-related

reference ra nge

Pre invasive procedure with INR >1.5 or APTT >1.5x top

of age-related reference range

Replacementitherapy when specific factor concentrate

not available

Therapeutic plasma exchange

Massive haemorrhage / transfusion

Urgent reversal of warfarin if prothrombin complex not

available

Platelets

PLT.ct < 10,000/ul

PLT.ct < 20,000/ul stable infant

PLT.ct < 20,000/ul (sepsis, bleeding, other

considerations)

PLT .ct < 50,000/ul'unstable infant

PLT .ct < 50,000/ul actively bleeding

PLT .ct < 50,000/ul pre invasive procedure

PLT .ct < 50,000/ul’pre major surgery

PLT. Ct <100,000/ul CNS bleeding

PLT. Ct <100,000/ul,CNS surgery

Question 4b

Yes, have to select’in EPIC.

Question 5
No.
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Question 6b

Yes.

i. Over 4 months, similar to adults (as per AABB pediatric transfusion handbook).
Neonates.as'per AABB pediatric transfusion handbook, except we use Hb 140 instead of 150 for
congenital'eyanotic heart disease.

Question 7b

Yes.

Guidelines for Platelet Transfusion in Neonates:
1. Stable infant, platelet count <20 X 10.
2. Unstable infant, platelet count 30 to 50 R 10

3. Infant with aetiverbleeding, or invasive procedure, platelet count < 59/k.10

Prophylactic platelet transfusion (for hem/onc patients over 4 months of age):
Platelet count"10°x 0L :

All patients.

Platelet count 20 x P0L:

Patients'with fever, sepsis, DIC, bleeding, coagulopathy, splenomegaly, AML M3, brain tumour.
Bone'marrow aspirate and biopsy.

Insertion of PICC line (peripherally inserted central line).

Platelet count 50 x PaL:

Lumbar‘puncture.

Major surgery.

Hurler!s Syndrome post BMT.

For placement of central venous catheters other than PICC lines, consult IGT (Image-Guided Therapy)

in advance.

Platelet count 100 x 20L:

CNS bleeding, CNS surgery, invasive procedure in patients with D.I.C.

Question 8b

Yes.

See the indications in Epic in 3.
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Subject 3. Product manipulations for pediatric and neonatal patients:

Question 1b
Yes.
Irradiated cellularbloed products (red cells and platelets):
The following patient populations receive irradiated cellular blood components at Sick Kids:
¢ Infants'upto 6 months of age
e  Primary immune deficiencies (SCID, Wiscott Aldrich Syndrome, Di George’s Syndrome, 22q deletion
etc).
o Cardiacpatients with a diagnosis of truncus arteriosus or interrupted aortic arclestingigtilt for 22q
deletion'is known.
e Patientsreceiving or have received: Purine analog (e.g. fludarabine, cladribine,
pentostatin/deoxycoformicin), Alemtuzumab tfa@D 52), Anti-thymocyte globulin (ATG).
o Leukemia, lymphoma. severe aplastic anemia.
¢ Solid tumours if receiving intense chemotherapy such as those listed above.
¢ Bone.marrow transplant recipients (and donors during bone marrow harvest).
e Heart transplant and lung transplant recipients (ATG for conditioning).
o Components from blood relatives (directed donations).

¢ HLA Matched Single Donor Apheresis Platelets.

Question 2b
Yes.
i. All RBCs are pre-storage leukoreduced by blood centre.

Question 3b
Yes, but rarely do.

i. Patients withr anti-IgA and those still reacting to plasma-reduced red cells.

Question 4a
No.
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Question 5a

No.
Question 6b
Yes.
i. K neg forall female patients.
Rh and K'for sickle cell and WAIHA.
Fya, Jka,”Jkb, S for SCD who have already made clinically significant antibodies.
Question 7
No.
Question 8a
Yes.

Dedicated units for neonates under 1000g birth weight.

Split units for patients >4 months who only gets part of unit at a time (eg. to prevent alloimmunization pre
kidney transplant) (give half a unit now, half a unit at a subsequent date).

Our routine platelet product is pooled buffy coat (4 donors) for children. We try to givef parapheresis

platelet to neonates and to small infants who only need 100 ml or less of platelets.

Question 9

Yes, microtubes:

Question 10b
Yes.
i. Fresherwunits for cardiac surgery
< 7 days forinfants < 3 months
< 7 days if possible for infants 3-6 months old, otherwise <14 days
< 14.days for 6 months to 4 years
< 28 days for patients over 4 years
Neonatal top up transfusionsany age

Neonatal exchange transfusion - <7 days
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Hemoglobinopathy patients on chronic transfusion prograimenotyped units <21 days ordered for
scheduled patients, but will use up to 35 days
Sickle cell red cell exchange - <21 days

Subject 4. Blood product dosing:

Question 1
Peds: 10 to 15 ml/kg.
Neonates: 15(to 20 ml/kg.

Question 2
Peds: 5 to 10 ml/kg.
Neonates: 10 to=15'ml/kg.

Question 3
10 to 15 ml/kg.

Dr. Wendy Lau

The Hospital for Sick Children
555 University. Ave

Toronto, ON M5G»1X8
Telephone: 416-813-1500
Email: wendy lau@sickkids.ca
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Russia - Children's City Clinical Hospital of St. Vladimir
Dana Evgenievna Pavlova

Subject 1. Hospital'and transfusion service demographics:
Question 1
Russia, Moscow:

Question 2
No.

Question 3

We prepare bleoediin our own facility.

Question 4a

Yes.

Question 5
Our hospital is"aspediatric specialty hospital.
a. 574 (24 reanimatology).

Question 6
No.

Question 7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d
No.
Question 7e

Yes.
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Question f
No.
Question 7g
Yes.
Question 7h
No.
Question 7i
Yes.
Question 7j.
Yes.
Question 7k
Yes.
Question 7I
Yes.
Question 7m
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p

Yes.

Question 8
RBC
a. 96,9"liters;"651 packages.

Question 9
Plasma.

a. 172, liters2896 packages.

Question 10
Platelet.
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a. 5,5 liters, 64 packages.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1b

Yes (There arewrestrietions on the time storages from the moment of donation: fenaiiider 1 month not
more than 10 days, for a replacement transfusion no more than 5 days, 100% individual selection taking into
account 10 red cellfantigens, recommended leukofiltration, irradiation, virusinactivationeaimbeaf CMV

negative donars. Analyzing hemoglobin level in children different age.)

Question 2b
Yes.

i. in accardance with national principles.

Question 3b
Yes.

i. seeapplication in attached table.

Question 4b
Yes.
i No.

Question 5
Yes.

Question 6b
Yes.

i. see application in attached table.
Question 7b

Yes.

i. see application in attached table.
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Question 8b
Yes.
i. see application in attached table.

Subject 3. Praductimanipulations for pediatric and neonatal patients:

Question 1a
No.

Question 2b
Yes.

i. Leukofiltration in the preparation of whole blood.

Question 3b
Yes.

i. With transfusions of another blood group, an allergic anamnesis.

Question 4a
No.

Question 5a
No.

Question 6a
No.
Question 6b
Yes.

i Since 1999, we have been selecting erythrocytes with antigery, C, Cw, ¢, E, e, K, k.

Question 7

Yes. We make individual selection of red blood cells, thromboelastography, thrombodynamics.

Question 8
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Yes. We do a division of a large dose into several pediatric packages.

Question 9
Yes.

Question 10b
Yes.
i. Erythrocytes'can be used for children under 1 month for not more than 10 days of storage, for a

transfusion transfusion no more than 5 days of storage.

Subject 4. Blood product dosing:

Question 1
10-15 mil/kg.

Question 2
5-10 ml/kg.

Question 3
10-15 ml/kg.

Dana Evgenievna Pavilova

Children's CitysClinical Hospital of St. Vladimir
Department.of Health of Moscow

Head of thebloodtransfusion unit

Stroiteley str/ 17-1-80

119311 Russia, Moscow

Telephone: 4#7(903)1193210

Email: dusyaO07@mail.ru
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Formation of indications for blood transfusions

|. Erythrocyte-containing media

Nosology

Newborns and children

up to 4 months

Older age

Routine transfusions

Anemia without

signs of bleeding

Upto 14 days:
Hb'< 100 g/I,Ht < 30%,
RBC < 3,0*10

14-30 days:
Hb < 96 g/I,Ht < 25%,
RBC < 2,5*16

1-4 months:
Hb < 85 g/l,Ht < 25%,

Hb< 70
Calculation of the volume of erythrocyte-containing
media:

V = (Hb desired - Hb true) x 0.6 x m/ 2

Anemia with signs
of respiratory

failure

Up to 1 month: Hb <
120 g/I,Ht < 40%,
RBC < 3,9*16

Hb <80 g/l

Anemia and
preparation for

surgery

Upito 1 month:
Ht.< 40%

1-4 months:
Ht-< 30%

Hb < 100 g/l, PLT< 100*10°

Emergency transfusion

Anemia in critical

conditions

of ventilation,
FiO, >0.4
Hb.< 110 g/l,Ht < 35%

auxiliary ventilation ,
FiO, <0.4
Hb < 100 g/l,Ht < 30%

self-breathing,
YJ1 85/min 24 hours
Hb < 80 g/l,Ht < 25%

Taking into account transport O2:

Intraoperative

in children under 4

Loss > 15% volume of circulating blood (VCB):
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blood loss months, the loss of morg erythrocyte 1 dose plasma 10% volume of

replenished fi
erythrocytes

than 10% volume of circulating plasma

circulating blood is Yr 1t >25% volume of circulating blood:

rst of all by| erythrocyte 2 doses plasma 50% volume of

circulating plasmat platelet 5-6 doses

II T s> 40% volume of circulating blood
erythrocyte - 30% VCB- plasma - 100% volume of
circulating plasma platelet 5-6 doses albumin 20%

1 g/kg m

Il. Thrombose concentrate

Plateletlevel Indications

Any baseline level of Acute massive blood loss (absolute indications, included in 1

platelets list of mandatory components for replenishment of blood los
Ratio of erythrocytes / plasma / platelets = 1/1/1

> 100* 10 * Transfusion not shown
* It is possible to make a decision in favor of transfusion with functional
insufficiency of platelets (thrombocytopathy)

50— 100% 10 * Intraventricular hemorrhage II1-1V st,
* continued bleeding,
« surgical interventions of a large volume, including neurosurgical

20— 49* 10° * minimally invasive interventions and operations (biopsy, puncture,
epidural anesthesia, replacement blood transfusion, etc.)
* the first 7 days after birth,
* premature babies with extremely low body weight (less than 1000 ¢
* concomitant coagulopathy without marked bleeding,
« ongoing bleeding, skin-hemorrhagic syndrome
* septicemia

<20* 10° Absolute indications, even without clinical manifestations

Contraindications to the use of th

* Immune thrombocytopenia,

rombocyte concentrate:

* Heparin-induced thrombocytopenia,

* Thrombotic thrombocytopenic purpura,
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» Hemolytic-uremic syndrome

Ill. Freshly frozen plasma (FFP)

 Multifactorial coagulation deficiency, confirmed laboratory and associated with:
- cutaneous hemorrhagic and hemorrhagic manifestations and ICE (Caution: DIC without bleeding
not an absolutedndication for transfusion, nor is transfusion indicated for prophylactic purposes),
- liver disease (liver failure),
- hemolytic'disease of newborns - up to 20 ml / kg, with simultaneous administration of vitamin K,

- intraoperative hemodilution (dilution coagulopathy)

» Hereditary deficiency of coagulation factors, in the absence of a virus-safe preparation (including atypical

hemolytic-uremic.syndrome),

» Thrombotic thrombocytopenic purpura (Plasma exchange),

* Elimination of the effect of warfarin, in case of bleeding,

* Operational hemorrhage of more than 15% volume of circulating blood
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Russia - Russian National Centre for Pediatric Hematology, Oncology and Immunology
Pavel Trakhtman & Nikolay Starostin

Subject 1. Hospital'and transfusion service demographics:

Question 1
Hospital located in Moscow, Russian Federation.

Question 2

Yes, an academic.hospital.

Question 3

No, all blood components provided by hospital based blookl. ban

Question 4a

Neonate- less than 28 days old.
Question 4b

Pediatric- less'than 18 years old.

Question 5
Yes.
a. Hospitalshas 220 inpatient beds.

Question 6
No, only pediatric-patients.

Question 7a
Yes.
Question 7b
No.
Question 7c
No.
Question 7d
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No.
Question 7e
No.
Question 7f
Yes.
Question 7g
No.
Question 7h
Yes.
Question 7i
No.
Question 7j
Yes.
Question 7k
No.
Question 7I
No.
Question 7m
Yes.
Question 7n
No.
Question 70
No.
Question 7p
No.

Question 8a

6000 RBC transfusions per year.
Question 8b

i. 30 transf.

il. 278 transf.

iii. 5692 transf.
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Question 9a

1700 units of FFP per year.
Question 9b

i. 10 un.

. 104 ung

i. 1586 un:

Question 10a

6300 units perf year (1 unit = 2xX1@It).
Question 10b

i. 29 un.

il. 69 un.

iii. 6202 un:

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1b
Yes. Main differences are restrictions of the storages period for RBC: fdrezhilnder 1 month not more than
10 days, for.areplacement transfusion no more than 5 days, match for 10 red cell antigens, recommended

leukofiltration.

Question 2b

Yes. In accordance/with national guideline (see above).

Question 3a
No.

Question 4b
Yes.

I. The indication is entered electronically.

Question 5

Yes.
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Question 6b
Yes.
i For neonatal’Hb<10g/dl, Ht<29%; for pediatric Hb<7g/dl, Ht<20%.

Question 7b
Yes.
i. For neonatal PLT<40, for pediatric PLT<10 or <40 before invasive procedure or <100 before

neurosurgery

Question 8b
Yes

i. Multifactorial coagulation deficiency, confirmed laboratory.

Subject 3. Product manipulations for pediatric and neonatal patients:

Question 1b
Yes.
i. all patients receive only irradiated RBC and platelets.

Question 2b
Yes.
i. Uniform leucodepletion of all transfused products.

Question 3b
Yes.

i. Patients with severe repeated PTR, patients with positive DAT, patients with unidentified hemolysi

Question 4a
No.

Question 5b

Yes.
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i. Plasma, platelets, whole blood are inactivated with MIRASOL PRT (Terumo).
Question 6b
Yes.

i. For all patients: k and Cw.

Question 7

We are providing"CMV-neg blood components upon request.

Question 8
No.

Question 9

Yes.

Question 10b

Yes.

i. For neonatal patients’ maximum storage period of RBC do not exceed 5 days.

Subject 4. Blood product dosing:

Question 1
Milliliters/kg.

Question 2
Milliliters/kg!

Question 3
Milliliters/kgs

Pavel Trakhtman, MD

Russian National Centre for Pediatric Hematology, Oncology and Immunology
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1, Samori Mashela str.

Moscow, 117997, Russia

Telephone: +74956647092

Email: pavelitrakhtman@fccho-moscow.ru

Nikolay Starostinm:Mb

Russian National Centre for Pediatric Hematology, Oncology and Immunology
1, Samori Mashela‘str.

Moscow, 117997, Russia

Telephone: +74952876570

Email: nikolai.starostin@fccho-moscow.ru
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Russia - Pirogov National Medical Surgical Center
Eugene Zhiburt

Subject 1. Hospital'and transfusion service demographics:
Question 1
Russia.

Question 2

Yes, my hospital is a teaching/academic hospital.

Question 3

We receive the"bload components from 3 blood centers.

Question 4a

Neonate- less'than 30 days old.
Question 4b

Pediatric - less than 18 years old.

Question 5
No, a pediatric specialty works only for out-patients.

Question 6
NA.

Question 7
NA.

Question 8
NA.

Question 9
NA.
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Question 10
NA.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1

Yes.

i. Reverse ABO typing starts since 4 months age. Typing of C, ¢, E, e, Cw, K and k is mandatory.
Newborn blood tube is labeled with mother surname and initials. Threshold for RBC transfusiohs: 85 g/
before 1 year, 70 gA > 1 year. For newborns: a) RBCs should be stored < 10 days; b) volume of transfused
RBCs is 10-15.ml/kg; c) rate of RBCs transfusion is 5 ml/kg/hour; d) transfused product shoulchbd tear
36-37°C. For intrauterine transfusion RBC should be O RhD-negative with a period of storage no more than 5

days.

Question 2
NA.

Question 3b
Yes.
i NA.

Question 4b
Yes.

i No.

Question 5

Yes.
Question 6b
Yes.

I. NA.

Question 7b
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Yes.

i. NA.
Question 8b
Yes.

i. NA.

Subject 3. Product manipulations for pediatric and neonatal patients:
Question 1b
Yes.

i. Allogeneic stem cell transplantation.
Question 2b
Yes.

i 100%.

Question 3a
No. Not necessary.

Question 4a
No.

Question 5b
Yes.

i. MB-plasma-and amotosalen-platelets.

Question 6
NA.

Question 7
NA.

Question 8
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Jumbo plasma apheresis bags

Question 9
No.

Question 10.
No.

Subject 4. Blood product dosing:

Question 1

For neonatal patients10-15 milliliters/kg.

Question 2
50-70x10 platéletsper 10 kg.

Question 3
15 milliliters/kg

Eugene Zhiburt

Pirogov National Medical Surgical Center
70, Nizhnyaya Pervomayskaya street
Moscow, Russia

Telephone: +79852117961

Email: ezhiburt@yandex.ru
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The Netherlands
Marian G.J. van Kraaij & Elise Huisman

Subject 1. Hospital'and transfusion service demographics:

Question 1
The Netherlands.

Question 2

Academic.

Question 3

We receive them:from the national blood center (Sanquin).

Question 4
Neonateis less/than 28 days, but for transfusion we “stretch this till the age of 3 months.

Pediatric is indeed < 18 years.

Question 5
It is a university pediatric hospital, a university adult hospital and a specialized aduttgynicospital. Total
amount of pediatric beds = ?

Question 6
See question 5

Question 7a
Yes.
Question 7b
Yes.
Question 7c
Yes.
Question 7d

Yes.
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Question 7e

Yes.

Question 7f

Yes.

Question 7g

Yes.

Question 7h

Until 1st of June'yes, from 1-6-2018 only shared care pediatric oncology. Pediatric (benign)dwpnsilbls
available. But pediatric stem cell transplantations occur in another academic hospital, -camhdpest-
transplantation. care occurs again in our hospital.
Question 7i

Yes.

Question 7j

Yes, both. ECMO, LVAD also.

Question 7k

Yes.

Question 71

Yes.

Question 7m

Yes.

Question 7n

Yes.

Question 70

Yes

Question 7p

Yes and chronicventilation care.

Question 8a

The total forboth is 1468.
Question 8b

i 31, younger than 1 month.
ii. 50, 1-4 months.

iil. 1387, older than 4 months.
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Question 9a

The total for both is 551.
Question 9b

I. 21, youngerthan 1 month.
il. 21, 1-4 months:

iii. 509, olderthan 4 months.

Question 10a

The total of both is,816.
Question 10b

i. 26, youngerithan 1 month.
ii. 19, 1-4 months.

iii. 771, oldér than 4 months.

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1

Yes, there is«(2011, update expected 2019/20), it is embedded in the general (adult) guideline with special

chapters if needed. Extra attention is given to:

- Intra uterine blood transfusions

- HPA (e.g«la) negative platelets if indicated in FNAIT

- Exchange transfusion (e.g. with hyperbilirubinemia)

- Specific blooditransfusions (e.g. apheresis for neonates) or regulations (e.g. irradiatedaékS 5,
HLA matched;: PvB19 etc)

- Laboratorytests (for neonates test mother ‘and child)

- Tresholds differ for transfusions per age -group
Question 2
No, we follow the national guideline. Rarely exceptions are made, e.g. FF-plasma extended till age iof 1 yea

case of large cardiothoracical surgery with ECMO.

Question 3
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Yes, there is. Indications

- Acute or chronic anemia (threshold depends on clinical situation / ventilation etc), or dcklagsil!
crisis with complications, sporadic prophylactic in sickle cell disease.

- Platelets.if (prophylactic in neonates <20, <10 in pediatric hemato-oncology, pre-operative ifatagener
thrombope€ytopenia or functional platelet disorder), otherwise indications depend on stablliticaf
state / correction.of bleeding in thrombocytopenic/-pathic patients

- Plasma, when bleeding tendency on ECMO, when F VI deficiency, when F XI deficiency, when

plasmapheresis

Question 4a

No, in general,.but yes when a specific product is needed (PvB19 / irradiated / HLA identicatpéitglthis is
only once at the"beginning of the specification via paper-+ electronic order. Aftéristeitomatically
continued, alserin=electronic patient file, unless physician confirms that indication is noderded).
Question 4b

Yes, see 4.a

Question 5
Only when it means that there are specific laboratory or product requirements. E.g. si¢kiderded blood
group typingguse of ATG, SCTx or MDS irradiation, etc).

Question 6

Yes.

Neonates

- <7 days@andborn <32 weeks and/or < 1500 gram andesiratory or circulatory support: Hb 8 mmol/I
=12,8:g/dL

- <7 days and'born <32 weeks and/or < 1500 gramrmamespiratory or circulatory support: Hb 7 mmol/l =
11,2 g/dL

- <7days, born >32 weeks and/or >1500gram_and re#hiratory or circulatory support: Hb 7 mmol/l =
11,2 gldL

- <7days, born>32 weeks and/or >1500gram_ancegpiratory or circulatory support: Hb 6 mmol/l = 9,6
g/dL

- >7days, regardless of gestational age or birth weight and&gfiratory or circulatory support: Hb 5
mmol/l = 8 g/dL
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- >7days, regardless of gestational age or birth weight amelsparatory or circulatory support: Hb 4
mmol/l = 6,4 g/dL

Children

- In need of'ventilator or circulatory support: Hb 6 mmol/L = 9,6 g/dL

- In need of.exygen or otherwise critically ill but (ret yet) ventilator or circulatory support: Hb 5
mmol/L =8 g/dL

- Stable clinical'condition and anemia secondary to regeneration (chemo/bone marrow failure: Hb 4,3
mmol/L = 7 g/dL

- Stable clinical condition, able to compensate for anemia and acute or chronic anemia (for athsr reas
than regeneration, e.qg. iron deficiency): Hb 3,5-4 mmol/L = 5,6-6,4 g/dL

- Stable condition, but auto-immune hemolytic anemia, able to compensate: Hb 3,5 mmol/L = 5,6 g/dL

- Pre-surgery-and stable condition Hb 4 mmol/l = 6,4 g/dL

Question 7

Yes

Neonates

- < or > 7 days.independent for gestational age or birth weight andnajtir bleeding (e.qg.
IVH/pulmonary hemorrhage) : platelets > 50, first 48h try >100

- <7 days and born <32 weeks and/or < 1500 gram andesfiratory or circulatory support or withajor
bleeding (e.g. IVH/pulmonary hemorrhage) : platelets > 50

- < or >7 daysi;independent for gestational age or birth weight but witlsspoatory or circulatory support:
Platelets > 20

- Pre-surgerys(large surgery) independent for gestational age or birth weight: pla&fets >

- In case:ofsmaternal IgG auto-antibodies (maternal ITP): platelets >20, preferably with IMGyiee in

first 5 days ofiife with platelet transfusion

Children

- In needsof major bleedings (e.qg. intracranial, trauma): platelet >100
- In need of ventilator or circulatory support: platelets > 50

- In need of ECMO or LVAD and bleeding: platelets >80

- In need of ECMO or LVAD and not bleeding: platelets > 50

- In need of regenerative thrombocytopenia and with bleeding and/or major surgery and/etspiatel
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- In need of regenerative thrombocytopenia and no bleeding nor major surgery nor anticoagulapiye ther
platelets >10 if also on chemotherapy, >5 if secondary to bone marrow failure

- In case of surgery (preventive) or in case of bleeding in patients with thrombocytopathyg2@rith’k
maximum.of 1 unit

- Stable condition, but auto-immune thrombocyopenia (ITP) : none unless acute, major bleeding

Question 8

No, indications to"diffuse.

Subject 3. Productmanipulations for pediatric and neonatal patients:

Question 1

Yes.

- Neonates <32 weeks or < 1500 gram BW for 6 months
- Intrauterine transfusions, for 6 months postnatally

- Autologous stem cell transplantation

- Allogenic stem cell transplantation

- Use of ATG,/ Fludarabin / Camita

- Severescombined immune deficiency or selective severd Tefects elevating the risk on TA-GvH

Question 2
Yes, all blood cemponent transfusions are LD, this is the standard of the Dutch Blood Supply Company Sanquin

Question 3
Yes, rarely used;=but possible indications are severe allergic reactions, pneumococcal medialedritib&dfy
—-involvement) and only in PNH when routine blood products clearly lead to aggravation of hemolysis, not

routinely.

Question 4

No, we do not, it will,take a minimum of 30-45 minutes before it is thawed.

Question 5
No.
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Question 6

Yes.

All girls and patients'with MDS and auto-antibodies against red blood cells: also cEK
All hemoglobinepathies: cEK, Fy a/b, Jk a/b, MNSs.

Question 7
Yes, but this is'netSpecific for our hospital laboratory, it is arranged but the Dutch blooy Gapypany
Sanquin: routinely in case of intrauterine blood transfusion and on indication for individual egedsitjcally

sick child with SCID pre-transplantations, still CMV negative).

Subject 4. Bloed"product dosing:

Question 1

10-15 ml/kg, maximum 2units.

Question 2
15-20ml/kg, maximum 1 unit.

Question 3
10-15ml/kg, amountof units depend, usually maximum one, but for the children on ECMO we sometimes

provide continueusly for 24 hours (4 x 6 hours).

Marian G.J=van:Kraaij MD PhD
Hematologist-Transfusion Medicine Specialist
Director Donor and Medical Affairs

Sanquin Blood Bank

P.O. Box 9137

1006 AC Amsterdam, the Netherlands
Telephone: +31-20-5121440

Email: m.vankraaij@sanquin.nl
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Pediatric Transfusion Specialist
Erasmus Medical Centre Rotterdam
Doctor Molewaterpléin 40,

3015 GD Rotterdam, Netherlands
Telephone: +31:10:704 0704

Email: e.j.htuisman@erasmusmc.nl
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Brazil

Jose M. Kutner, Araci M. Sakash&aAna P. H. Yokoyama

Subject 1. Hospital and transfusion service demographics:

Question X

We are atertiary care facility located in Sdo Paulo city, SP, Brazil.

Question 2
We area a teaching/academic hospital with a Nursing college, a Medical callBgsearch

Institute, Medical Internship programs, and a Graduate Program in Health Sciences.

Question 3

All the blood components are collected, tested, and prepared at our own facility.

Question 4

The following age thresholds are used to define our pediatric population:
a. Neonate patient: less than 28 days old.

b. Pediatric patient: 29 days old - less than 18 years old.

Question 6
We are a650=bed hospital for both adult and pediatric patients.

A total of 106 inpatient beds are available for pediatric patients with the followindpai®n:

i Pediatric Ward: 20 beds;
ii. Pediatric Intensive Care Unit: 18 beds;
iii. Neonatal Ward: 46 beds

iv. Neonatal Intensive Care Unit: 22 beds

Question/a
Yes.
Question 7b
Yes.

Question 7c
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Yes.
Question 7d
Yes.
Question 7e
Yes.
Question 7f
Yes.
Question.7g
Yes.
Question7h
Yes.
Question'7i
Yes.
Question 7]
Yes.
Question 7k
Yes.
Question 71
Yes.
Question*Zm
Yes.
Question 7n
Yes.
Question 70
Yes.
Question 7p
Yes.
Additionally we_provide specialties for pediatric and neonatal patients for Orthopadiéztal

Medicine.

Question. &:
We definespediatric transfusion dose according patient’s body weight.
Seven hundred and eight (708) RBCs transfusions are done par etr pediatric and

neonatal patients at our facility.

Question 8b
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The transfused RBCs distribution according to patient’s age is described bellow:

i.  Younger than 1 month: 114 transfusions
i.  1-4 months: 98 transfusions
iii. Older than 4 months: 496 transfusions (4 mo-1yo: 64 transfysions

>1yo: 432 transfusions)

Question, 9a
Eighty six (86)FFPtransfusions are done per y&aboth pediatric and neonatal patients.

Question 9b

The transfused FFP distribution according to patient’s age is described bellow:

i.  Younger than 1 month: 28 transfusions
ii.  1-4 months: 17 transfusions
iii. Older than 4 months: 41 transfusions (4 mo-1yo: 10 transfusions; >1yo:
31 transfusions)

Question 10a
Five hundred and four (504) platelet transfusions are done panysath pediatric and

neonatal patients.

Question 10b
The transfused platelet distribution according to patient’s age is described bellow:

i.  Younger than 1 month:83ransfusions
ii.  1-4 months: 39 transfusions
iii. Older than 4 months: 407 transfusions (4 mo-1yo: 32 transfusions;

>1yo: 375 transfusions)

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1
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Brazil does not have guidelines specific for neonatal and pediatric populations.

Questions 2 and 3
Our hospital has a list of indications for RBC, plasma and platelet transfusioripas fol

i. RBC:
1.Infants younger than four months

- Hematocrit <20% with low reticulocyte count and symptomatic
anemia (tachycardia, tachypnea, poor feeding)

- Hematocrit <30% and either of the following:
v' Tachypnea (respiratory rate >80 beats/minute), tachycardia
(heart rate >180 beats /minute) for at leats 24 hours

v Significant bradycardia or apnea

\

Oxygen support by nasal canula

v/ Continuous positive airway pressure support or mandatory
ventilation on mechanical ventilation with mean airway
pressure under 6 cm of water

v" Low weight gain (<10g/day observed over 4 days, provided
that there is adequate calories intake)

v' 0On <35% oxygen hood

- Hematocrit < 35% and either of the following
v Continuous positive airway pressure support or mandatory
ventilation on mechanical ventilation with mean airway
pressure >6 cm of water
v" On >35% oxygen hood

- Hematocrit <45% and either of the following:
v' Congenital cyanotic heart disease

v Extracorporeal membrane oxygenation support

2.Pediatric patients

- Hemoglobin<7g/dL (Hematocrit <21%)in:
v Stable, non cyanotic patients. Unstable children will be
transfused at thiephysician’s discretion
v Active bleeding with evidence of inadequate oxygen tissue

delivery
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- Hematocrit < 24% and either of the following:
v/ Symptomatic anemia
v" Under chemotherapy or radiotherapy

v Acute blood loss non responsive to volume replacement

- Hematocrit <40% and either of the following:
v' Severe pulmonary disease
v Extracorporeal membrane oxygenation support

i. EEP:

1.Neonates and children:
v" Clinically significant bleeding or prior to invasive
procedures with a significant bleeding risk with abnormal
coagulation profile defined by APTT or PT above the normal
gestational and post-natal age-related reference range.

iii. Cryoprecipitate

1.Neonates and children:

v Fibrinogen <1g/L for surgery with significant bleeding risk
or at critical sites;

v" Disfibrinogenemia with active bleeding or undergoing
invasive procedures.

v Factor XIll deficiency with active bleeding or while
undergoing invasive procedures in absence of factor Xl
concentrate

v' Patients on ECMO with fibrinogen levels <0,25 g/L

iv. Platelets

1.Prophylactic transfusion:
v Platelet count <10-20xfA in stable pediatric patients
v Platelet count <30x£(L in stable neonates
v Platelet count <50x0. before invasive procedure
v

Platelet count <100x20. before neurosurgery

2. Therapeutic transfusion
v Platelet count <50x®(L and active bleeding in stable
neonates
v Platelet count <100x20. in neonate with disseminated

intravascular coagulation or unstable premature neonates
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v Platelet dysfunction
v Patients on ECMO support with active bleeding or platelet
count <50x18L or <100x1G/L if intracranial bleeding

Question4

It is not mandatory that the physician ordering the transfusion provides the indication by the

time the 'blood products are ordered. However, transfusion dteffperform a critical analysis

before preparing blood componetdheck compliance with our guidelines. If the transfusion

is considered not appropriageBlood Bank physician will contact the physician who prescribed

the blood component so that the latter can provide the reasons why the transfusion was ordered.

Question's

It is mandatory that the person ordering transfusion provides patient’s diagnosis when blood

products are prescribed.

Question 6

Our hospital*has thresholds for RBC transfusion, as described on question 3 above.

Question.7

Our hospital has thresholds for platelet transfusion, as described on question 3 above.

Question 8

Our hospital has thresholds for plasma transfusion, as described on question 3 above.

Subject,3 Product manipulations for pediatric and neonatal patients

Question 1
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Our transfusion service provides irradiated blood components which are recommended in the
following conditions:
i.  Low birth weight newborif<1200g)
i.  Premature newborx28 weeks of gestation)
iii. Neonate and pediatric patients with severe congenital
immunodeficiencies
iv.  Transfusion of blood components from relatives and HLA compatible
donors
v. Intrauterine transfusion
vi.  Massive transfusion. RBCs must be transfused up to 24 hours post

irradiation

Question 2

Our transfusion service provides leukodepleted blood components which are recomimended
the followingrconditions:
i.  HLA alloimmunization prevention
ii. Febrile non hemolytic transfusion reaction prevention
iii. Chronic transfusion regimen (i.e. hemoglobinopathies and
myelodisplastic syndrome)
iv. Pre-storage leukodepleted blood components are accepted as surrogate
for CMV negative products in our country. Therefore, transfusion of
CMV negative or pre-storage leukodepleted blood compoients
recommended in the following conditions:
1.Low birth weight newborn (<1200g)
2.Neonate whose mother is CMV negative or unknown CMV status
3.Intrauterine transfusion
4.Bone marrow transplant recipient with CMV negative donor

5.Solid organ transplant recipient with CMV negative donor

Question 3
Our transfusion service provides washed RBCs which are recommended for patients who have

had severe allergic or anaphylactic reactions in previous transfusion.

Question 4
Our transfusion service does moéintain a stock of thawed plasma for immediate use.
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Question 5

Our transfusion service does not provide pathogen inactivated blood products.

Question 6

Our transfusion'service provides prophylactically matched RBC uniHoKell, Duffy, Kidd,

and MNS antigen systems for chronically transfused patients with hereditary
hemoglobinopathies and myelodisplastic syndrome.

Question .7

We do netspravide other specific tests for pediatric patients.

Question 8
Our transfusion service does have a procedure to minimize the number of donorsetite pati
are expased to. Once a RBC unit is selected to a neonate or pediatric pattentpvansfuse

aliquots of the same unit whenever feasible.
Question™9

Our transfusion service uses small volume test tubes (i.e 1.2 mL) to draw blood samples from

neonates and pediatric patients.

Question 10
RBC units for massive transfusion, RBC exchange in neonates, or intrauterine transtistion m

be transfused up to 5 days after collection.

Subject 4 . Bloeod product dosing

Question 1

We usually prepare 10-15 mi/kg body weight (b.w) of RBC for pediatric/neonatal patients.
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Question 2

We usually prepare 10-15 mi/kg b.w. of platelets for pediatric/neonatal patients.

Question 3
We usually prepare 10-15 ml/kg b.w. of plasma for pediatric/neonatal patients.

References:
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Spain
Josune Zubicaray & Julidn Sevilla

Subject 1. Hospital and transfusion service demographics:

Question 1
Spain

Question.2
Yes, it is a university hospital.

Question’3
We receive the blood components from the Regional Blood Center (Centro de Transfusion
Comunidad deyMadrid, CTCM). They provide the blood components and we prepare them for

transfusion.

Question 4a
Neonate: less than 30 days old.
Question 4b

Pediatricless than 18 years old.

Question 5

Yes, it is,a monographic pediatric hospital constituted by 180 inpatient beds.

Question 6

No, it is onlyfor pediatric patients.

Question 7a

There are Allergy and Rheumatology services, but not Immunology.
Question 7b

Yes

Question /¢

Yes

Question 7d

Yes

Question 7e

Yes
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Question 7f
No
Question 7g
Yes
Question, 7h
Yes
Question 7i
No
Question.7j
Yes
Questionizk
Yes
Question 7l
Yes
Question 7m
General(surgery, neurosurgery, traumatology, plastic surgery, urology.
Question 7n
Yes
Question 70
Yes
Questions7p

Yes

Question 8a

1800-2000 RBCs.

Question 8b

All of them have been older than 4 months. There isn’t a neonatal department, so neonatal

patients are not admitted.

Question 9a
150-250 plasma units.
Question 9h

All of them have been older than 4 months (no neonatal department).
Question 10a

1300-1500 platelet units.
Question 10b
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All of them have been older than 4 months (no neonatal department).

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1b
Yes. Guide.for the transfusion of blood components and plasma derivatives, 5° edition, SETS
(Spanish Society of Blood Transfusion and Cellular Therapy).

I. Criteria.vary according to age: preterm infants, under 4 months, older than 4 months.

Question2b
Yes; elaberated by transfusion Committee based on the guide for the transfusion of blood
components and plasma derivatives of the Spanish Society of Blood Transfusion and Cellular
Therapy: Blood Derivatives Transfusion Guide (Code: M®O02). References below.

i. They differ according to the weight and age.

Question 3b

Yes. Elaborated by transfusion Committee based on the guide for the transfusion of blood
components and plasma derivatives of the Spanish Society of Blood Transfusion and Celular
Therapy: Blood Derivatives Transfusion Guide (Code: @M®O02). See the indications on

guestion6;,7 and 8. References below

Question 4b
Yes, they must provide the indication for the transfusion.
i. The indication is entered electronically.

Question 5

Yes, they must provide the patient’s diagnosis at the time of ordering blood products.

Question 6b

Yes. Elaborated by transfusion Committee based on the guide for the transfusion of blood
components and plasma derivatives of the Spanish Society of Blood Transfusion and Celular
Therapy: Blood Derivatives Transfusion Guide (Code: M®002). References below

i. Thresholds for pediatrics:
*Pediatrics <4 months:
e Hb < 7 g/dL with low reticulocytes and anemia

symptoms.
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e Hb <9 g/dLif:

o Oxygen requirements with CPAP or mechanic
ventilation with FiO2 30-35% or high flow rate
with more than 1 liter/kg and FiO2 30-35% or
oxygen glasses with > 2 liters/min and
saturation < 92%.

o Signs of apnea, bradycardia, tachycardia or
tachypnea and low weight gain (< 10 g/day for
4 days receiving > 100 Kcal/kg/day).

e Hb <9 g/dLif:

o Oxygen requirements with CPAP or mechanic
ventilation with FiO2 > 35% or high flow rate
with more than 1 liter/kg and FiO2 > 35% and
saturation < 92%.

o Preoperative anemia

e Hb < 15 g/dL with: congenital cyanotic cardiopathy or

oxygenation with extracorporeal membrane.

*Pediatrics=>4 months:
e Hb < 7 g/dL with chronic anemia and/or not responding
to specific and symptomatic treatment.
e Hb 7-10 g/dL according to the clinical situation:
o Acute loss of > 25% of blood volume.
o Preoperative Hb < 8 g/dL or losses above 15%
of the blood volumen.
o Hb < 8 g/dL and treatment with chemotherapy
and/or radiotherapy.
e Hb < 13 g/dL and severe pulmonary disease, cyanotic
cardiopathy or oxygenation with extracorporeal
membrane with descent of

02 saturation.

Question 7
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Yes. Elaborated by transfusion Committee based on the guide for the transfusion of blood

components and plasma derivatives of the Spanish Society of Blood Transfusion and Celular

Therapy: Blood Derivatives Transfusion Guide (Code: M®002). References below

i. Thresholds for pediatrics and neonates:

They should.be transfused below the following figures:

Question 8

e Platelets < 20x109/L and asymptomatic
e Platelets between 30 and 50x109/L in unstable patient:
o Premature in their first week of life and/or <
1kg.
o Premature with bleeding Grade Ill or IV
o Newborns with signs of bleeding
o Need for invasive procedures or administration
of drugs that alter platelets
o Platelets < 50x109/L and
¢ Need to perform an invasive procedure or Exchange-
transfusion

¢ Platelets < 100x109/L before a major surgery

Yes. Elaborated by transfusion Committee based on the guide for the transfusion of blood

components and plasma derivatives of the Spanish Society of Blood Transfusion and Celular

TherapyaBlood Derivatives Transfusion Guide (Code: M®O02). References below

i, Thresholds for pediatrics and neonates:

O

Prior to invasive procedures or surgery if INR (International
Normalized Ratio) > 1.5 or 2 times above normal value.
Replacement treatment for disseminated intravascular
coagulation or massive transfusion.

Deficit of coagulation factors, with hemorrhage prior to
invasive procedures or surgery, if the specific coagulation
factor is not available for administration.

Thrombotic thrombocytopenic purpura.

In the case of fulminant purpura of the newborn due to protein
C and S deficiency, if specific concentrates of these factors are

not available for administration.
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o For reconstitution of the erythrocytes concentrate, when total
blood is not available for the realization of Exchange-
transfusion.

o Ifis necessary to revert the effect of the vitamin K dependent
anticoagulants, we recommend to use vitamin K in the first
place. In situations with vital risk for bleeding or urgent
invasive procedure, Complex Prothrombinic concentrate will
be administered, if is not available, fresh frozen plasma will be
used.

Subject 3y,Product manipulation for pediatric and neonatal patients:

Question1b

Yes. Elaborated by transfusion Committee based on the guide for the transfusion of blood

components and plasma derivatives of the Spanish Society of Blood Transfusion and Celular

Therapy: Blood Derivatives Transfusion Guide (Code: M®O02). References below

Indications for irradiation:

Severe immunodeficiency syndromes.

Receptors of allogeneic Hematopoietic Stem Cell Transplantation
(HSCT) from the beginning of the conditioning until the patient is
receiving prophylaxis for graft versus host disease.

Patients with Hodgkin lymphoma.

Patients treated with purine analogs (fludarabine, cladribine and
deoxicoformycin).

Exchange-transfusion in intrauterine transfusion receptors.

Receivers of intrauterine transfusions (UTI) up to 6 months after the
probable date of birth (40 weeks of gestation) or if the donation comes
from a first or second family degree.

Patients undergoing bone marrow or peripheral blood progenitor
extraction for autologous reinfusion from 7 days before and during the
collection.

Patients undergoing transplantation of autologous hematopoietic
progenitors (HSCT) since the beginning of the conditioning up to 3
months after transplantation (6 months if total body irradiation was used
in conditioning).

Patients treated with Alemtuzumab (anti-CD52).
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¢ Patients with aplastic anemia treated with anti-thymocytic

gammaglobulin.

Question 2b
Yes. All of them are leukodepleted according to national requirements

Question.3b
Yes, provided.by the regional blood center.
i. g A deficit.

Question:3a

No, we don/t maintain a stock of thawed plasma units.

Question 4b

Yes; all plasma units are inactivated according to the CTCM standard procedure. The
inactivation protocol varies annually according to a public assignment procedure, being more
frequent inactivation with blue methylene in the last years. Also a small proportion oéiplatel

units are inactivated with Amotosalen.

Question'sb
In girls we'match the following antigens Rh and Kell, as referred in SORPIEIB5.

Question, 6
Yes, we matched blood com,ponents fro CMV in hematopoietic stem cell transplantation
receptors.

We carry out studies such as direct Coombs test, detection of irregular antibodies by indirect
Coombs test, identification of them by panels or extended phenotype studies; the rest of the

extended or complementary studies are provided by Regional Blood Center.

Question 7

Yes, we aliquot the units and prioritize the use of apheresis platelets instead of pools.

Question 8
No.

Question 9a
No.
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Subject 4. Blood product dosing:

Question 1
Units or half unit according to the weight.

Question 2
Five unit pools.or apheresis products for patients over 30 kg, and half apheresis for those less
than 30 kgs.

Question:3

10-20 mllkg/adjusted to plasma units volume (250cc).

References:

! Bolton-Maggs P.H. Bullet points from SHOT: key messages and recommendations from the
Annual SHOT Report 2013. Transfus Med 2014; 24(4): 197-203.

“Directive 2005/62/EC of 30 September 2005 implementing Directive 2002/98/EC of the
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relating tosa, quality system for blood establishments.

®Guideline*6n the Administration of Blood Components. British Committee for Standars in
Haematology.

“Chaffe B, Glencross H, Jones J, et al. UK Transfusion Laboratory Collaborative: minimum
standars for staff qualifications, training, competency and the use of information technology in
hospital transfusion laboratorios. Transfus Med 2014; 24(6): 335-40.
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Japan
Hitoshi Okazaki, Mitsuteru Hiwatari & Yutaka Nagura

Subject 1. Hospital'and transfusion service demographics:
Question 1
Japan.

Question 2

Yes.

Question 3
All the allogenie™blood products are from the Japanese Red Cross blood center, and autologous blood products

are prepared insour‘hospital.

Question 4a

Less than 30 days old.

Question 4b

Between 30 days.old and 15 years.

Question 5
No.

Question 6
Yes. About 20-beds:

Question 7a
No.

Question 7b
Five physicians.
Question 7c
One physician.
Question 7d

Two physicians.
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Question 7e

No.

Question 7f

No.

Question 7g

Yes.

Question 7h
Seven physicians:
Question 7i

No.

Question 7j

Four physicians:
Question 7k
Three physicians.
Question 7I

One physician.
Question 7m

Five physicians:
Question 7n

Four physicians.
Question 70

Yes (At the Dept=of Otolaryngology).
Question 7 p

Yes (At the Deptrof-Palliative Care).

Question 8a

1260.24 units (In Japan, 1 unit is defined as that obtained from 200ml of whole blood).
Question 8b

i 24074 units.

1)) 79.5 units.

iii) 940 units.

Question 9a
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406 units (in Japan, 1 unit is defined as 120ml of plasma).
Question 9b

i. 134 units.

il. 40 units.

i. 232 units.

Question 10a

8067 units (in'Japan, 1 unit is defined as 2%&6unts/ bag)
Question 10b

i. 647 units.

il. 90 units.

iii. 7330 units:

Subject 2. Transfusion Indications for pediatric and neonatal patients:

Question 1

Yes.

i. We havesjust revised the guideline for neonatal and pediatric (up to 4 months) transfugions. Th
threshold forthe administration of each labile blood for neonates is somehow differerftdtdor eadults. The
indications for neonatal and pediatric transfusion are as follows:

1) RBC transfusion will be considered; i) if the patients’ Hb is equal to or lower than 7 g/dL when the
patients are in stable condition. ii) if the patients’ Hb is equal to or lower than 11 g/dL when the patients are
chronically dependentcoxygen administration. iii) if the patients’ Hb is equal to or lower than 12 g/dL when
the patients arerthesneonates within 24 hours after birth or neonates under intensive care trea@nsémtadrB
less than 2 weeks-from donation are preferable, and 10-20mL/Kg of RBC will be given at a dpeed of
2mL/Kg/hr ifithererare no signs of congestive heart failure in the patients. If there are signs diveohgag
failure, RBC transfusion will be discussed separately. Because transfusion of RBC usinglithéhirereer than
24 gauge withpressure pump may cause hemolysis, careful attentions need tddisakthd of hemolysis.
RBC transfusion should be finished within 6 hours after opening the bag. If the duration oktoenskeeeds 6
hours, RBC shouldibe aseptically divided into small bags and storedl"at il use.

2) i) Platelet concentrate transfusion should be considered if the platelet count igw23x 18/ 1L
when the patients are stable and have no signs of bleeding. Higher platelet counts are recommended for the

premature infants within a few days after birth. ii) Platelet concentrate administratibe wonsidered when
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the platelet count is lower than 3%A0L if the patients are diagnosed as NAIT (neonatal alloimmune
thrombocytopenia). iii) Platelet count should be maintained at more thari/6/ k1®hen the patients are infants
with very low birth weight, with any signs of bleeding, or undergoing invasive treatmgri®daielet count
should be maihtained at 5-10 XA0L when the patients are developing DIC or undergoing major surgeries.
3) FFPsshould be administered; i) when there is elongation of PT or APTT despite an adramistrati
vitamin K, and therésis:bleeding or is undergoing invasive treatments. ii) when &Bfusion exceedshalf
of the amount of circulating blood. iii) when the patients are diagnosed with Upshaw-Schulmamsyndr
(congenital thrembetic thrombocytopenic purpura). FFP should be administered at 10-20mL/Kg every 12-24
hours (i) andlii) ). In the case of iii), FFP should be administered at 10 mL/Kg every 2-3 weeks.
FFPcan be substituted by saline solution in the case of the partial exchange transfusion for neonatal
polycythemia.

Question 2
No.

Question 3
No.

Question 4
Yes.

i Yes.

Question 5
No. Howevergeolumns are available to enter the diagnoses of the patients, and physicians can input them on a

voluntary bases:

Question 6
Yes.

I. For adult patients only.
Question 7

Yes.

i. For adult patients only.
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Question 8
Yes.
i. For adult patients only.

Subject 3. Produet'manipulations for pediatric and neonatal patients:

Question 1
Yes.

i. All RBC and platelets are irradiated.

Question 2
Yes.

i. All theflabile blood products are leukodepleted and supplied by the Japanese Red Cross.

Question 3

Yes.

i. Washed*RBCs can be purchased from Japanese Red Cross, and we usually do not prepare washed RBC
in our hospital™We have experience of preparing washed RBC only once for a patient with paroxysmal

nocturnal hematuria.

Question 4
No.

Question 5
No.

Question 6
No.

Question 7
No.
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Question 8

Yes.

a. One unit RBC is provided split into up to 3 bags.
Question 9

No.

Question 10

No.

Subject 4. Blood product dosing:

Question 1

0.5-2 units (In‘Japan, 1 unit is defined as that obtained from 200ml of whole blood)

Question 2

5-20 units (In Japan, 1 unit is defined as 120ml of plasma)

Question 3
1-3 units (In Japan, 1 unit is defined as Z2Xbdunts/ bag)
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