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Executive Summary

This audiof red cell transfusions in children and adults with sickle cell dissaseconductedrom September 1 to
December 12 2014in hospitals throughout the United Kingdom and Irelafdi% (99/183) of hospitalcontributed
data.32% (59/183) of hospitals declined to participate because they said they did not look after patients with sickle
cell diseaseProvison of carefor people with sickle cell diseabas not improved since this audit and these audit
findings are very relevant to the care of patients today.

Organisational audit

80 hospitals participated in the organisational auditithin this audit the 8®&ites were grouped according to
whether they saw 0 to 4 cases during the clinical audit (40 sites transfusion activity), 5 to 24 cases (22 sites
medium transfusion activity) or more than 25 cases (18 sitehigh transfusion activity).

Network

369%(29/80) of hospitals reported themselves as a Specidismoglobinopathy Team (SH80% (48/80) as a
Local Haemoglobinopathy Team (LHad 4% (3/80) were unknowrOnly 46% (22/48) of LHTs classified
themselves as part of a netword(ganisational Stadard 1).

Guidelines

Guidelines on when to perform a red cell exchange (RCE) were available at: 57% (40/70) of sites for adults, and
41% (29/70) of sites for childre@(ganisational Standard 2aOf those sites that performed RCE, there were no
guidelines on how to perform the procedure at: 30% (17/56) of sites for adults, and 24% (9/38) sites for children
(Organisational Standard 2b

Staffing

91% (71/78) of sites had a consultant who provided cover for sickle cell disease or had a special intekést in si

cell diseas€Organisational Standard)369% (50/73) of sitewho cared for childretnad a paediatrician or

paediatric haematologist who had a special interest in sickle cell dis@agar(isational Standard)4Only 85%
6ookKogU 2F IowtiaBstusion &ckivily KK IRR I ay 2 Y A yOnly % (1035)casis that y (i @
KFR I af2gg UGNYyatdzaAz2y | OQUGABAGEE |y BustOridedBar of FoRpNdisO K A f
that respondedhad a clinical nurse specialist cariog &dults (34/70, 49%dr children (35/7149%). However, for
hospitalswith hightransfusion activitythis was much higher (adul&8% children81%) (Organisational Stadard

5).

Red Cell Exchange (RCE)

10% of sites (7/71) did not have 24 hour accessgent RCE for adults either at their site or via their specialist
centre. 16% of sites (11/67) did not have 24 hour access to urgent RCE for children either at their site or via their
specialist centr¢Organisational Stadard 6).

Access to elective red detransfusion available locally

An elective topup transfusion within working hours could be provided to adults at 93% of sites (66/71), and
children at 91% of sites (60/6@prganisational Stadard 7).




Clinical audit

84 hospitak submitted 1290 caseto the audit, median 6 (IQR 2 to 18ses per site, range 1 to 151. 14 additional
sites had no eligible cases during the audit period. P4/(290) of all cases came from the 18 sites submitting 25
or more cases, of which 84% (812/971) came from 14 $iteated in the London area.

Nearly altransfusions were administered to patientsth HbSS (91.2%164/1276. Most patients required blood
that was Rh CE negative (60%; 732/1227).

Type of transfusion
Theae were 4,528ransfusion episodes during the atigeriod, median 3 (IQR 1 t6) per patient.

A top-up transfusion wa the most commottype oftransfusion(62%; 2785/4528)Automated RCEs accounted for
31%of transfusions (1405/4528Manual RCEs were uncommd@?¥{ 261/4528).

Adults received 56% of @athnsfusions (2534/4528). Overall automated RCE was the commonest type of transfusion
(50%; 1271/2534), most were performed in higiinsfusion activitysites. Children received 44% of all transfusions
(1990/4528). Toaup transfusion was the commonest typétransfusion (87%; 1736/1990), this was unaffected by

the size of thesite.

Reason for transfusion
Most transfusion episodes werdective (84%; 3803/4528)

Stroke prevention was the most common reason for transfusi®96; 1914/4528f all transfusiorepisode$. This
accounted foi65% (1290/1990) of all transfusiotsschildren and24% (620/2534) of all transfusiots adults

Other common reasons falective transfusions/ererecurrent \ascocclusivepaind m 137 cockoynovuzZ
NBI a2y 35688808 6 mp:’:

G! OdziS 2NJ OKNRYAO FylFSYALFE g1 a GKS YIFAY NBI2EAKS NE2 NIF
166/721) and acute chest syndrome (1,8227/721)

Laboratory Audit

96% (77/80) of laboratories Rh and Kell matched bla@ath¢ratoryStandard ). Only 71% (904/1282) of patients
transfused in the audit had a full red cell phenotype or genotype available at the time of the trangiusimmatory
Standard 2. 96% (77/80) of sitesad continuous availability of transfusion serviceghgatory Standard 3.

Special requirements

44% (35/80) of hospitals requested blood less than 7 days old for a planneéd R@Evith guidelineg¢Laborabry
Standard 4. 20% (16/80) ofhospitals did not perform a RCE

26% (21/80) of hospitals requestedbt 8 to 14 days old for a teyp transfusiorin line with guidelinegLaborabry
Standard 5. 28% (22/80) of hospitals requested fresher blood than guidelines suggest, which may limit supplies of
fresher blood unnecessarily.

5% (4/80) of hospitals routimg ask for CM\hegative blood for people with SCD, which is not requitedborabry
Standard §.
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Crossmatching

93% (74/80) of hospitad¥aboratoryacceptance criteri¢or a group and save sample if the patient had been
transfused less than 28 dayeepiously was a maximum of 72 hours in line with guidel{hedorabry Standard 7.
In 3hospitals this could be extended under certain circumstanae@®ne week, also in line withSsi
guidance for those on regular transfusions

80% (59/74) of hospitalsould provide a crossiatch and RCE transfusion on the same day for routine transfusion in
adults, and 75% (56/75) for children.

55% (44/80) of hospitals used electronic issue in SCD patidatdradno history of alloimmunisatiorOnly 82%
(61/74) of tre hospitals in England and NortheW¢s can access NHSBT resultp#tients electronically using
Specialist Services Integrated Clinical Environment sy&@ehCE when processing a sample from a patient with
sickle cell disease. Of these, just overiadli36%, 22/61) would always do this.

Clinical Scenarios

In Part 2 of theclinicalaudit, we asked sites taudit in more depth some of thepratientswho had received a
transfusionfor one ofthe following reasonsstroke prevention; pegnancycomplicaton prevention; aute chest
syndrome; aute strole; pregnancy complicationyperhaemolysis

Stroke prevention and acute chest syndrome were the two commonest reasons for transfusion. 22 pregnant womer
received transfusions (28 episodes); 7 patients remmbivansfusions after an acute stroke (9 episodes); and there
were no reported cases of hyperhaemolysis.

Stroke Prevention (183 patients, 81 adults, 102 children)

49% (89/183) received transfusions for primary stroke prevention and 51% (94/183) receinsfiisions for
secondary stroke prevention.

Primary stroke preventiomvas common in childre(80%,82/102), but uncommon in adults (9%, 7/8 Most
primary stroke prevention in children was because of abnormal transcranial Doppler results (72/82).

The mos common reason for secondary stroke prevention was a preaguse ischaemic strok@0/94: adults
55/74; children 15/20).

The median age for initiation of a transfusion regimen was 8 years (IQR 5 to 14 years) (reported for 163/183 cases)

The average e-transfusion HI8% in the audit period (January 1st to June 30th 2014) was 33% (IQRI25 to 4
(reported for 176/183 casesj9% (137/173) of cases had a target HbS% of 30% during this time. 13% (23/173) of
cases had a higher target HbS% (35 to 50%).

62% 50/81) of adults and 6% (6/102) of children received automated RCE. Patients on automated RCE were less
likely to be iron overloadedDverall 66% (121/18 of patients were on treatment for iron overload. Howeveb,
patients with a ferritin 3L000ug/lI were not on chelation.

Acute chest syndrome (92 patients68 adults, 24children)

Most patients were transfused on the ward (73%; 74/102 transfusion episodes), and the majority wene top
transfusions (88%, 21/24 in children; and 53%, 41/78 in adlfisdntive spirometry was used ionly 2%o0f
patients(27/92: 25%, 17/68 adults; 42%, 10/24 childyen
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Patient View and Recommendations

| am a 39 year old female HbSS patient and am the patient representative on the panel for the National Comparativ
Audit of Blood Transfusion 2014 audit. | have finsind experience of acute chest syndrome; stroke prevention,

having had a stroke in 1996 at the age of 17; and am currently pregnant. | have been and am still part of the
automated exchange programme, which haeen on since 2008 having had 2 years of manual exchanges
beforehand. | experienced many crises for which | received emergency care in different parts of the UK between
1992 and 2006. | have not received emergency care since this date.

| have been forinate enough to be involved in voluntary projects that have allowed me to discuss emergency and
other forms of care with SCD patients around the UK. It is with the experience of other patients, as well as my own
and those of a sibling who is also HbSS tltaimment on the following report.havealsobeen involved in 2

different projects within the lastwo yearswhere | have had the opportunity to speak with patients regarding their
hospital treatment. The first was a meeting group with patients traositig from paediatric to adult care. | am also

a patient reviewer and was involved in the most recent round of the NHS étdehinopathy Peer Review in 201

Organisationalresources and Network Arrangements

Emergency Departments (EDs) are often the fafusoncern with patients as this is where they will often attend in
crisis, when they are at their most vulnerable. The development of a protocol for ED to contact the haematology
department of the hospital where the patient has presented at ED is adssed, to pass on information about

their clinical care and history as well and transfusion requirements. This is particularly pertinent in the all too
common scenario where patients attend the ED of a hospital that they do not have their sickle care at.

The communication pathways with the specialist centre are also extremely important. This would provide an
additional safeguard so that patients receive appropriate treatment in a timely manner that would not further
exacerbate the effects of crisis ana@wd allow them access to any specialist treatment they require. It would also
be beneficial to include the hospital where the patient is currently receiving their care, both inpatient and
outpatient.

The knowledge and awareness of SQfafevels of wff within EB in particular should be a mandatory inclusion
as it is with other comparable serious and chronic illeesEhe fact that SCD only affects a minority of the
population is irrelevant, as the illness still remains ltiggest inherited singlgene disorder in the IK.and

therefore warrants anigherlevel of awareness than currently exists. It would appear that making training
mandatory will be the only effective way to correct this oversight.

The establishment and continued development ofmetks seems an essential requirement for the improved care

of patients with SCD on a national basis. As suggested in the report, this would require the coordination of local
specialist centres and ambulance services in developing protocol of how beshammauch servicest would be
extremely beneficially for patients to be taken to the nearest specialist centre with immediate effect when in acute
crisis by the ambulance service where the calculated delay will not impair their treatment.

Transfusion Sgecifics and delivery:

It is concerning that exchange transfusion might be delayed while a bed in ITU/HDU is sought when there is no
evidence that such a bed is necessary for transfusion.

Departments need to be made aware that it is perfectly acceptabtmtwluct transfusions on the ward and this

should indeed become procedure, however it is also worth noting that some departments may feel that they have
neither the staff training nor the equipment to carry out such a procedure. A dedicated team ofstaff be

required to run a transfusion service and the liability involved might be the deterrent. This is a problem that could be
solved by increasing the number of link nurses and developing stronger networks. The effects for patients in not
having suchdngthy delays to treatments would be of significant benefit to both patients and treatment facilities in
avoiding the added and severe consequences of withholding the procedure.
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Despite the need to provide wider access to both manual and automated tramsfuand exchanges, it should still

be noted that the procedure is an extremely demanding, physically invasive procedure for the patient that requires
the development of effective protocols, as well as the acknowledgment that patients often need a pktiineé dor
recuperation. The admistration of the procedure should not be allocated in a haphazard manner as it becomes
Y2NB WNRAziAWRQ GKE yHidwedyiQa oSt FINB akKz2dzZ R adAtf 0

The conditions of a patient can deterioratapidly, and it is the patient in particular who then has to bear the brunt
of a longer and more complicated recovery period than is necessary.

Although there is much discussion about provision of services in areas with high transfusion activity vs. low or
medium, it is my opinion that patients should not expect a lower quality of castaff trainingjust because of the

size of the local patient cohort. | had a crisis in 2004 and was taken to an ED in the UK that has a BAME populatior
1.7% 0.2% of wiich are Black African/ Caribbean. (2011 cedsK#NI| Statistics and Research Agency). | was quickly
cannulated, hydrated and provided with appropriate pain relief and was able to walk away unscathed a few hours
later, and | believe the prompt and efficietneatment limited the length and complexity of my crisis.

Laboratory Transfusion Practice

This raises issues surrounding the legal requirements regarding data sharing of patient information.

l'a adGriSR gAGKAY (GKS NBLEMNJAOA MYSNEF SWEROGI i 2A i KENMI
the patients best interestslransfusiorinformation should be sought each time a patients attends a hospital from

the national blood servicéusing SplCiEavailable) and other hospitals where theay have been seen. Whilst
acknowledginghe valid concerns surrounding patient privacy and the implications of data breeches, sharing of pre
SEA&GAYT AYF2NXIGAZ2Y NBIAFNRAY3I | LI GASY(iQa KSdakeidi KOl

Due to the differences between hospitals in how the cross match procedure is executed, the need for all blood
services for SCD patients crescendo as the week continues. With regards to planned transfusions and exchanges,
would be preferable ifross match procedures were available with differing periods of time within phlebotomy
departments- from same day to up to 72 after blood is taken. This would allow for a more balanced use of the
exchange services throughout the week, helping to minintigetiottleneck effects seen between Wednesdays

Fridays. If bloods could be taken on Friday for use on Monday or bloods taken on a Monday for same day-use or 2+
72 hours later, this may make better use of the earlier part of the week.

As blood in the UK cannhbe used after a period of 48 hours between cross match and exchange if someone has
received blood in the last 4 weeks, this would require an exploration of the evidence base to ascertain the safety fol
such a protocol change. If however, as stated withie report, blood and associated services will require increased
use and capacity due to the growth of its use for the treatment of SCD, then this could prove an appropriate area fo
future consideration and research.

It should be mandatory to specifjat a patient has SCD when requesting blodtikere there is arlectronic

system with which to order bloodhis should be in the mandatory questions, where it is not available, it should be
on the preprinted forms. Either way, the laboratory must knaworder to source the correctly phenotyped blood.

It would be beneficial if it were specifieohd then recorded in a hospital databasigat the bloods were for use for a
patient with SCDfor the purposes ointernal audit and future demand planning feervices and resourceisideed
such information could support applications for additional resources for the clinical care of patients receiving
transfusion e.gstroke prevention, an older population and pregnancy.

Clinical Scenarios

Stroke prevention washown to be occurring mostly ylounger patientslue to the findings of the STOP studty

would be beneficial if SCD was linked more strategically with wider stroke prevention services as this would help to
improve the knowledge and outcomes for patisras strokeprevention is now the commonest single reason for
regular transfusion in sickle cell disease.
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Conclusion

There exists a highly skilled, specialist force within paediatric and haematology departments and laboratories that
provide the servicefor SCD patients. This also includes a range of high level equipment and resources with which tc
provide increasingly effective treatment. These services, however, are not universal, and nor is access to them. SC
affects a relatively small percentagetb& population; however the severity and complexity of the illness does

require prompt emergency care and letgrm clinical support and intervention. It is imperative that patients are
supported to access the care they need, in regards to their own péaticequirements. This does not have to

involve a physical exodus of patients from one hospital to another. The most realistic way of achieving this outcome
should be explored through the development and extension of link hospitals and extended netwarkégipnal

areas. The sharing of information, training and formalisation of networks as a primary step could have a very
positive impact on patients requiring emergency and loeign care. A top down approach, particularly in areas with
little patient activity may support the spread of knowledge and understanding,thadvider use of link nurses who

can provide a bridge of knowledge between wards and departmismescommended

It is of critical importance that SCD clinical care be held to obligattmgréhan voluntary standards as is the case
with other illnesses. The peer review for example is a fantastic pracéssory with clear and relevant standards
and hospitals assessed on their ability to meet themwkler, participation and therefore angonsequent
amendments to services are voluntary. This process needs to be made maraaddnave expanded standards vis.
a vis. transfusiortp ensure thathospitals can provide the appropriate transfusion care for patients wherever and
whenever they atnd.
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Summary of recommendations

Organisational Resources and Network Arrangements

1. Commissioners should work with NHS Trusts and Health Boards to ensure the delivery of clinical networks
of care for children and adults with sickle cell disease (RQbere should be clear pathways and
management protocols for emergency and elective blood transfusion for all patients in the geographical
area including access to automated red cell exchange (RCE), where indicated.

2. All hospitals that admit SCD patienghould have protocols, training and documentation for staff in
transfusion including manual RCE for children and adults.

3. NHS Trusts and Health Boards should undertake regular service planning and capacity arrangements to
meet the growing requirements foblood transfusion in SCD. This includes the provision of out of hours

transfusions for patients on long term transfusion programmes.

What blood is being transfused, why, how where when and by whom

1. Blood services need to ensure availability of Ro blood.

Laboratory transfusion practice

1. Rhand Kell blood groups should be known prior to transfusi®®d cell geno/phenotypes should be sent
G2 GKS blradAz2zylt .t22R {SNBWAOS a2 GKIFIG GKS NBadz
they chooseto attend for their care.

2. Hospitals should ensure that there is clear guidance on how staff inform the transfusion laboratory about
patients who have sickle cell disease. This may be through electronic requesting.

3. Transfusion laboratories should havespecific SOP on SCD which includes:
a. lIdentification of a patient who has SCD including in an urgent situation
b. Patient who may have been transfused elsewhere
c. Use of electronic dispatch note (EDN) where available
d. Contacting National Blood Service for any atidnal support in finding appropriate units for
transfusion and using SpiCE or equivalent where available
e. When consideration can be made to override age requirements of donor units
f.  When to escalate to the senior medical haematology team for support ielsdecisions

4. Hospitals should allow transfusion information sent to their National Blood Service to be shared with other
hospital laboratories.

5. Electronic issue (EIl) can be considered where there is no history of alloimmunisation.

Clinical care
1. Automated RCE shoulde more widely available to all those on long term transfusion programmes.

2. Transfusion decisions regarding acutely unwell patients should be discussed with the senior haematology
or paediatric team.
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3. There is no evidence that an HDU/ITU betheeded specifically to perform a RCE procedure. Waiting for a
bed to become available is likely to delay the procedure. Patients should be admitted to these areas if
clinical needs dictate but not solely for the purpose of the RCE procedure.
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Introd uction

What is Sickle Cell Disease?

Sickle Cell Disease (SCD) is the commonest inherited single gene disorder in the UK with an estimated prevalenc
14,000 people. The number of people with SCD is increasing with over 250 being born ea(d). Wwaile many
people with SCD receive coordinated care at Sickle Cell Centres, these are often located in larger towns or citi
Emergency carés often delivered at local hospitals that may or may not have experience in looking after people
with SCD. Patients can become rapidly unwell and transfusion may {savifeg.

Patients are surviving longer and living with complications that are aftanaged with transfusion e.g. stroke in
older age and chronic renal failure. A recent Peer Review of Paediatric and Adult Services in Haemoglobin Disord
focussed on the organisation and provision of servig@®s This audit examines hospital clinical masmagnt of
patients with SCD receiving transfusion.

Why is an audit of transfusion in sickle cell disease necessary?

9 The evidence for transfusion in these disorders is not robust for many of the accepted clinical indications.

9 Current guidelines and standardor both clinical and laboratory transfusion support do not cover the
threshold, quantity, timing, modality and mechanism of transfusion.

1 The use of transfusion in sickle cell disease is increasing. However, less than 1% of the donor pool is from
similarethnic groups to the patients. It is important to understand how blood is used to ensure appropriate
use and provision of blood nationally.

9 Considerable resources are required to provide blood in a timely and effective faspaiients often
present outof hours to local hospitals, have poor venous access and will require large volumes of high
specification blood.

Aims of the audit

1. Organisational Resources and Network Arrangements: To determine the organisational resources in place
for transfusion for pients with SCD whether in local hospitals, accredited haemoglobinopathy centres or
specialised haemoglobinopathy centres. To determine what organisational and other resources need to be
in place from a blood service perspective to ensure the safe andte#eblood supply for thisohort.

To find out what blood is being transfused, why, how, where, when and by whom.

Laboratory: To examine whether laboratory support and policies meet nationally agreed standards

4. Clinical Scenarios: To examine detailed $fasion timelines for five clinical scenarios

wn

A national comparative audit will establish what current practice is and may provide useful evidence for best
transfusion practice in managing patients with SCD.

Audit Definitions

People withsickle cell disase(SCDare homozygotes (HbSS) ocompound heterozygote(HbSC, HbSBeta
thalassaemia, HbSBIbSO Araland others)

HomozygoteA person who has two copies of the same defective gene, one from each parent

Compound heterozygoteA person who has two défent copies of a defective gene, one from each parent, that




gives rise to the clinical condition
Childis a person less than 18 years old at the beginning of the audit period

Adultis a person at least 18 years old at the beginning of the audit period

Asite that said they only saw children was defined by the site itself, this could mean up to 18 years or until 16 years
likewise a site which said they only saw adults might see patients from 16 years or from 18 years of age. Note: no
hospital that declard itself as adult only saw &itd during the audit periodOne hospital who declared itself as

exclusively paediatrisaw one person aged 22 and one aged 18 years old.

Atransfusion episodevas defined as all blood given in anyh@ur period.
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UK professional, clinical and laboratory guidelines and standards are in place for transfusion and care of patients
with SCD which have been used as sources for the audit standards.

Organisational Resources and Network Aangements

1. The Specialist Haemoglobinopathy Team (SHT) will coordinate and provide expert care and advice for
patients with more complex needs).
2. Transfusion guidelines should be in place covering:
a. Indications for regular transfusion, urgent top up and red cell exchange (RCE) transfusion;
b. Protocol for carrying out an RCE transfugiiT).
3. There is a nominated lead consultant with responsibility for sicklgpatients (adults)6, 8)
4. There isa nominated lead paediatrician/ paediatric haematologist with responsibility for sickle cell patients
(children)(3, 7, 8)
There is a nominated lead nurse with responsibility for sickle cell patients (adults|dren, or both)(6, 7)
Access to the following specialist staff and services is available: automated or manual RCE tra(®fusion.
c. 24/7 facility for urgent RCE for acute stroke and acute chest syndrome (3CS)
d. 24/7 guidance for transfusion from specialist cenfsg
7. Regular administration of transfusion and its monitoring occurs locally wiessible(3).

oo

Laboratory Practice

1. Red cells are Rh and Kelatched(5, 9, 10)

Full red cell phenotype is availalfig 5, 9)

Continuous availability of transfusion servi¢ds5)

Age of blood is less than 7 days old for red cell exchédige

Age of blood is less than 2 weeks old for-tgptransfusion(4).

Donor cells are not CMV negative for sickle cell disease unless there is another appropriatd5e@san)
72 hours from group and save specimen to blood administration if transfused less than 28 dagklprior

NookswN

Clinical

1. Routine prophylactic transfusion not indicated in pregnafi®).
2. Decision to transfuse in pregnancy should be discussed with a senior haemat(loyist

Several guidelines have been published between the audit period and the writing up of the audit. These have not
been audited against, per se but are listed below for reference.

9 Guidelines on red cell transfusion in sickle cell disease. Pamdigles and laboratory aspedt$2).
9 Guidelines on red cell transfusion in sickle cell diseasellPartlications for transfusio(iL3).
1 Quality Standards: Health Services for People with Haemoglobin Disorde(@v2.3
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Methodology

Organisational audit

An organisational audit questionnaire was sent &zle participating sit¢Appendix ). The purpose of
the questionnaire was to collect information about the nature of the services provided Hyosyatal
and to therefore understand the context in which patient care was delivered.

Clinical audit

The clinical audit was in two parts:
Part 1 Case Capture Form

From September®ito December 1% 2014 we invited sites to identify patiemgth SCD (adts and

children), who wereadmitted and transfused between Januafydnd June 302014. This included

not only known SCD patients who were transfused because of their SCD, but also people with SCD who
were transfused for other reasons, for example paperatively for hip replacement.

Because it was not known in advance how many people would present and be transfused a minimum
sample size was not set. Sites were asked to collect set information on a case capture form for all
patients who had receivedtaansfusion within the study perioddppendix 2.

The case capture form providdited-answerquestions withoccasionafree text answers. Included
within this was rationale fotransfusion, which was given a letter code arabsified either as a
scheduled or an emergency transfusion. Other questiefated to blood groups, quantity of blood
administered, modality of transfusion, time and date of transfusion and basic patient demographics.
Auditors used one form per patientitis each form could record several transfusion episodes. A
linkage record number was used to ensure patient confidentiality. Each case capture form was pre
numbered by the NCA, impressing the importance of using the same audited patient number on the
linkage record and case capture form.

Sources of information included the Hospital Information Management department (requesting a list

of Adults and Children with code for SCD), or the laboratory information systems (LIMS). Auditors may
also have identifiedhese patients from memory or from departmental databases/lists of known

patients with SCD and then crossed referenced with LIMS to see if they had been transfused.

Part 2

We asked sites to audit some of their identified patients in more depth with admi$si thefollowing
reasons:

Acute chest syndrome,

Acute stroke (haemorrhagic or thrombotic),

Hyperhaemolysis

Pregnancy complication (an acute event in pregnancy) and Pregnancy (regular transfusions in
pregnancy)

9 Stroke prevention

= =4 =4 =9
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Individual centreglecided whethethese conditionsvere present

In early January 2015, a list was made of patients to audit in Part 2, together with the appropriate
clinical audit tools. These were sent to the participating hospitals to complete the questionnaire.
Formswere then returned to the NCA and uploaded on to SNAP (online audit tool) by May 11th 2015.
To ensure that sites with large numbers of patients were not overloaded with data requests, requests
for data on a maximum of 10 children and/or 10 addttr eachindication were madéAppendix 3.

Participation

We invited English NHS Trusts &withernlrish, Scotish, Welsh and Republic of Irelafabspitalsto
participate Appendix 4or details).Sites rgistered with the audit: 106/83 sitesWhere reasons were
given for nonparticipationmostfelt the audit was not appiable to them ashey very rarely saw
eligible cases.

9 84/106 sites submitted data to the clinical audit: 22 did not
0 14/22 indicated a rireturn (i.e. there had been no eligible cases during the audit
period)
0 8/22 where the reason for not submitting data was unclear.

1 80 sites submitted data to the organisational audit.
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Section 1z Organisational Resources and Network Arrangements

Resuts

80 submitted data to the organisational audit. 69 sites saw both adults and children, 5 sites saw adults
only, and 6 sites saw children only.

Since some audit questions were directed specifically at adult or children's services we have used
denominabrs of 74 for those relating to adult services, 75 for children's services and 80 for services
applying to both.

Type of centre:

1 36% (29/80) of hospitals reported themselves as a Specialist Haemoglobinopathy Team (SHT)
1 60% (48/80) as a Local Haemoglolpathy Team (LHT).
1 4% (3/80) unknown.

Organisational Standard 1

The Specialist Haemoglobinopathy Team (SHT) will coordinate and provide expert care and advice for
patients with more complex needs.

Of the 48 sites that classified themselves as an bRy ,58% (28/48) named their SHT.

83% (24/29) of SHTs and 46% (22/48) of LHTs classified themselves as part of a network (as defined in
the Peer Review Programm@), 6, 7)

Within this audit he 80 sites were guped according téransfusion activityas follows0 to 4 cases
seenduring the clinical audit (40 sitedow transfusion activity), 5 to 24 cases (22 sitesnedium
transfusion activity) or more than 25 case4§ sites; high transfusion activity) (Tabe S1)

Policies and Documentation
Organisational Standard 2
Transfusion guidelines should be in place covering:

a. Indications for regular transfusion, urgent top up and red cell exchange (RCE)
transfusion
b. Protocol for carrying out an RCE transfusion

Thee was wide variation in availability of guidelines and protocols for transfusion of SCD patients
(Table 1a).

Guidelines on when to perform a RCE were available at: 57% (40/70) of sites for adults, and 41%
(29/70) of sites for children.

Of those sites thiaperformed RCE, there were no guidelines on how to perform the procedure at: 30%
(17/56) of sites for adults, and 24% (9/38) of sites for children.




Table J: Availability ofguidelines andorotocols for transfusion of SCD patients
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Guideline
regarding
indications

Training
protocol

Guidelines on
how to
perform
procedure

Prescription/record
sheet for the RCE

Automated RCE Yes
adults

24% (16/67)

48% (12/25)

68% (17/25)

60% (15/25)

No 13% (9/67)

48% (12/25)

28% (7/25)

40% (10/25)

NotDone  gay, (a2/67)

Manual RCE Yes 57% (40/70)

36% (20/56)

70% (39/56)

59% (33/56)

adults
No 23% (16/70)

57% (32/56)

30% (17/56)

34% (19/56)

NotDone 500, (14170

Automated RCE Yes 23% (16/70)

45% (10/22)

73% (16/22)

59% (13/22)

children

- No 9% (6/70) 45% (10/22)  23% (5/22) 36% (8/22)
NotDone 6994 (a870) - : :

Manual RCE Yes 41% (29/70)  34% (13/38) 76% (29/38)  63% (24/38)

children

- No 13% (9/70) 63% (24/38)  24% (9/38) 34% (13/38)
NotDone g0, (3270) - i i

{AGSa GKFG AYyRAOHDISR WERARNEY 241S NB/ 2$EO 2B SR FNR Y

{AGSa GKIFIG alFAR GKS&@ RAR y2id LISNF2N) | LINEOSRAJ;

GIdZA RSt AYySa 2y K2g (G2 LISNF2NXY | LINROSRdAzNB ¢ Y R

Staffing
Organisational standard 3

There is a nominated lead consultant with responsibility for sickle cell patients (adults)

91% (71/78) of sites had a consultant who provided cover for sickle cell disease or had a special

interest in sickle cell disease (MOTE (Whole Time equivalent)). Only 85% (33/39) of sites that had a

Gt 2 GNIyaFdzarazy | OGAQGAGEE KIR | y2YAYlFGSR O2yad
for SCD patients. (Table 1b).

Organisational standard 4

There is a nominated lead pdiatrician/ paediatric haematologist with responsibility for sickle cell
patients (children)
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69% (50/73) of sites had a paediatrician or paediatric haematologist who had a special interest in sickle

cell disease (> 0 WTE (Whole Time equivalent)). Onlyo4@% k o p0 2 F aAdSa GKI
FOGAGAGEE KIR I y2YAYFGS8R O2yadf Gyl 6AGK azy$s 2
(Table 1b).

Organisational standard 5

There is a nominated lead nurse with responsibility for sickleatedhps (adults, or children, or both)

Just under half of hospitathat respondedhad a clinical nurse specialist caring for asl(84/70, 49%)
or children (35/7149%). However, for hospitalgth hightransfusion activitythis was much higher

(adults88% children81%) (Table 1h)

Tablelb Staffing Levels

Nature of post Number of

sites

Any ®@nsultant haematologist 91% (71/78)

Consultant haematologist(s) with a special interest 62% (46/74)
Consultant haematologist(s) withoua special interest 81% (61/75)
Any paediatric onsultant 69% (50/73)

Consultant Paediatric haematologist(s) with a special

0,
interest in SCD 31% (21/68)

Consultart Paediatrician(s) with a special interest in SCL 50% (35/70)

Clinical Nurse Specialist(s) for adults with SCD 49% (34/70)
Clinical Nurse Specialist(s) for children with SCD 49% (35/71)
Link ward nurse(s) for haemoglobinopathies (adult)** 22% (14/65)

Link ward nurse(s) for haemoglobinopathies (paediatric) 17% (11/65)

Low

(< 5 cases)

85% (33/39)
34% (13/38)
76% (29/38)

49% (17/35
15% (5/34)

33% (12/36)

19% (7/36)
24% (9/37)
6% (2/33)

14% (5/35)

Medium

(5to 24 cases) 0 X

95% (20/21)
90% (18/20)
90% (18/20)

95% (18/19)
35% (6/17)

74% (14/19)

72% (13/18)
72% (13/18)
24% (4/17)

13% (2/16)

High

HPp

100% (18/18)
94% (15/16)

82% (14/17)

94% (15/16
59% (10/17)

60% (9/15)

88% (14/16)
81% (13/16
53% (8/15)

299% (4/14)

denomnator is those sites that responded

*RCN definition: shares informatianprovides formal 2vay communication between specialist teaarsl nurses in the

clinical area
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Admitting patterns

A quarter (26%, 18/70) of hospitals said that their adult SC@matwere not initially admitted under

the care of the haematology team for emergency admissions, and only a third (34%, 24/70) were
admitted routinely under the haematology team. At those hospitals where patients were not routinely
admitted under haemattmgy, one fifth (20%, 9/46) never came under the care of the haematology
team, the remainder were routinely or sometimes transferred to haematology. The timing of transfer
of patients from acute medical teams to haematology depended on the site: a thi#d, (B3/35) were
transferred the next working day (Monddyriday) whereas half (54%, 19/35) were transferred the next
day, even if it was a weekend.

Type of ransfusion and availability
Organisation Standard 6

Access to the following specialist staff agmtvices is available: automated or manual RCE
transfusion.

a. 24/7 facility for urgent RCE for acute stroke and acute chest syndrome (ACS)
b. 24/7 guidance for transfusion from specialist centre

10% of sites (7/71) did not hawad-hour access to urgent RCE fmfults either at their site or via their
specialist centre (Table 1c).

16% of sites (11/67) did not ha@d-hour access to urgent RCE for children either at their site or via
their specialist centre (Table 1c).

Table 1c: Urgent RCE availability

Urgent RCE 24 hc.)ur.s a day facmty Availability Weekdays Weekends Nights

(Automated or | (on site; specialist

manual) centre; or combination) 9am-5pm Sat 9ang 17:01-08.59

Sun 5pm

Adults 90% (64/71) On site 76% (54/71) | 73% (52/71) | 70% (50/71)
Specialist centre | 17% (12/71) | 18% (13/71) | 20% (14/71)
No 7% (5/71) 8% (6/71) 10% (7/71)

Children 84% (56/67) On site 45% (30/67) | 45% (30/67) | 45% (30/67)
Specialist centre | 42% (28/67) | 39% (26/67) | 39% (26/67)
No 13% (9/67) 16% (11/67) | 16% (11/67)

denominator is thossites that responded

Organisation Standard 7

Regular administration of transfusion and its monitoring occurs locally where possible

An elective topup transfusion within working hours could be provided to adults at 93% of sites
(66/71), and children &821% of sites (60/66) (Tables 1d & 1e).




Type of ransfusion and availability (Adults)

Tableld Numbersof hospitals that can deliver the different transfusion servicés adults (74 sites)

Transfusion type Availability Adults Adults Adults
In hours weekends night
Automated RCE Urgent On site 29% (20/69) | 17% (12/69) 16% (11/69)

Specialist centre*

67% (33/49)

56% (32/57)

53% (31/58)

Automated RCE Elective

On site

Specialist centre*

25% (17/68)
71% (36/51)

6% (4/68)
50% (32/64)

3% (2/68)
47% (3166)

Manual RCE Urgent

On site

Specialist centre*

70% (50/71)
57% (12/21)

69% (49/71)
55% (12/22)

68% (48/71)
52% (12/23)

Manual RCE Elective

On site

Specialist centre*

46% (33/71)
379% (14/38)

20% (14/70)
23% (13/56)

17% (12/70)
22% (13/58)

Top up tansfusion Urgent

On site

Specialist centre*

96% (68/71)
339% (1/3)

96% (68/71)
33% (1/3)

93% (66/71)
20% (1/5)

Top up transfusion Elective

On site

Specialist centre*

93% (66/71)
20% (1/5)

63% (44/70)
4% (1/26)

49% (34/70)
3% (1/36)

Denominator is thee sites that responded to each transfusion type question
* Sites were asked what they did if they did not offer a service (i.e. whether they contacted their specia
centre, including organising a retrieval service, or did not offer the service)

Automated Red Cell Exchange (RCE) for adults

29% of hospitals delivered automated urgent RCE to adults; this was less common out of hours even
for urgent cases (Table 1d). The majority (53 to 67%) of hospitals not administering automated RCE
would seek urgent ®E elsewhere (Table 1d). (Additional data accordingtsfusion activity Table

S2).

Manual Red Cell Exchange (RCigy adults

70% (50/71) of hospitals said they could deliver an urgent manual RCE for an adult within working
hours. Of 21 hospitals not adnistering manual RCE for adults and giving data about alternative
arrangements, 57% (12/21) would contact their specialist centre (Table 1d).

Top-up transfusionfor adults

Most hospitals (93 to 96%) could deliver an urgenttgptransfusion to an adulit any time of day or

night (Table 4). However, 7% (5/71) were unable to give an urgenipdpansfusion to an adult

during the night and 4% (3/71) could not do this at weekends. Elective transfusions could be delivered
to an adult with SCD in working e but this fell to 49% (34/70) during the night and 63% (44/70) at
weekends. Only one of four hospitals who did not administerdpgransfusions and provided

information would ring their specialist centre.




Type of ransfusion and availability (Children)

Tablele Numbersof hospitals that can deliver the different transfusion servicés children (75

sites)

Transfusion type Availability Children Children Children
In hours weekends night

Automated RCE Urgent On site 17% (11/65) | 14% (9/65) 14% (965)

Specialist centre*

619% (33/54)

55% (31/56)

54% (30/56)

Automated RCE Elective

On site

Specialist centre*

19% (12/64)
59% (32/54)

5% (3/64)
519% (31/61)

5% (3/64)
49% (30/61)

Manual RCE Urgent

On site

Specialis centre*

44% (28/64)
67% (24/36)

44% (28/64)
64% (23/36)

44% (28/64)
69% (24/36)

Manual RCE Elective

On site

Specialist centre*

33% (21/64)
56% (24/43)

14% (9/64)
42% (23/55)

13% (8/64)
41% (23/56)

Top up transfusion Urgent

On site

Specialist centr&

96% (63/66)
339 (1/3)

94% (62/66)
50% (2/4)

91% (60/66)
33% (2/6)

Top up transfusion Elective

On site

Specialist centre*

91% (60/66)
50% (3/6)

67% (44/66)
9% (3/22)

48% (32/66)
12% (4/34)

Denominator is those sites that responded to the question
* Sites were asked what they did if thdid not offer a service (i.e. whether they contacted their specialist
centre, including organising a retrieval service, or did not offer the service)

AutomatedRed Cell Exchange (RCE) for children

19% (12/64) of hospitals who looked after children calgtiver an automated elective RCE to children
(Table 1e). Out of hours, availability dropped to 5% (3/64) for elective and 14% (9/65) for urgent
procedures. The majority (54 to 61%) of hospitals not administering automated RCE would seek urgent
RCE elsewhie (Table 1e). (Additional data according to transfusion activity Table S2)

Manual Red Cell Exchange (RCE) for children

Urgent manual RCE could be provided by 44% (28/64) of hospitals looking after children with SCD
(Table 1e). The majority (64 to 69% hofkpitals who did not perform manual RCE would seek urgent
RCE elsewhere (Table 1e).

Top-up transfusionfor children

Most hospitals (92 to 96%) could deliver an urgenttgptransfusion to a child at any time of day or
night (Table 1e). However, 9% (6/6@¢re unable to give an urgent teyp transfusion to a child during
the night and 6% (4/66) could not do this at weekends. Elective transfusions could be delivered to a
child with SCD in working hours but this fell to 48% (32/66) during the night and4@786)(at
weekends. Half of hospitals (3/6) who did not administer electiveuppransfusions and provided
information would ring their specialist centre.




27

Discussion

Participation

Overall participation in this audit was good. Most hospitals (6&aw both adults and
children.

Types of Service and Networking

NHS England has specified that care will be delivered by a specialist haemoglobinopathy
centre (SHC) acting in a hub and spoke model with linked haemoglobinopathy centres (LHC)
to support am coordinate a network of care for all patients in the geographical re@pn

In this audit, hospitals reported themselves as an SHT or an LHT.

86% (25/29) of all sites that classified themselagsan SHT had a medium or high transfusion activity
(Table S1). 73% (35/48) of sites that classified themselves as an LHT had a low transfusion activity
(Table S1). 54% of LHTs did not consider themselves to be part of a network.

All hospitals may encouet patients with SCD patrticularly in an emergency or through patient
relocation e.g. for further education. Thus whilst they do not need to have a dedicated team of sickle
cell specialists, arrangements should be in place to manage these patients saalyf, they present
infrequently. Without a network it is not clear how local teams will find assistance from those with
specialist experience. Furthermore there is unlikely to be any provision for education and training in
blood transfusion in SCD acrdke geographical area.

Policies and Documentation

The availability of protocols and guidelines was generally poor.
Guidelines on when to perform a RCE were not available at: 43% of sites caring for adults, and 59% of
sites caring for children (Table 1a).

Of those sites that performed RCE (automated or manual), there were no guidelines on how to
perform the procedure at: 30% of sites caring for adults, and 24% of sites caring for children (Table 1a).

National standards require all hospitals to have guiddion indications for topip and exchange red

cell transfusion and protocols for administration. These guidelines and protocols should be agreed and
shared across the network. While it may not be appropriate to have an automated RCE training
protocol or aguideline if this is not available on site, all hospitals should be capable of performing a
top-up transfusion or manual RCE for the critically ill patients where it is potentiatsakiag. This

lack of guidelines and provision for emergency bloodgfasion is of concern as delayed transfusion

can have serious or even fatal consequences for the patient with SCD.

Staffing

Most adults with SCD (91%) have access to consultant haematologist support and, particularly in the
larger centres, consultants vhita specialist experience in SCD are usually available (Table 1b). Fewer
children with SCD (69%) have access to consultant paediatricians or consultant paediatric
haematologists with a special interest in SCD (Table 1b).

Nursing support for these patientgas variable with clinical nurse specialists for either adults or
children in only half the hospitals; link nurses, especially in paediatric wards were rare. This is in
discordance with the guidance of the RCN nursing compete(itdgsin the hospitals with larger
cohorts nursing support was better at 88% and 81% for adults and children respectively.
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job-plan time was allocated specifically to SCD nor did it address junior doctors and out of hours
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it is difficult to comment on the findings. Medical and nursing staffing standards are in place for the

peer review programmé2, 6, 7)and workforce issues were also addressed mecent survey, which

had not been published at the time of this aulib). Inadequate medical and nursing support will

impact on training of norspecialist staff both within the centres and across the network.

Adult patients were commonly (26% of sites) not admitted under haematology teamstdralf of

these sites never came under haematology care. Since these will mostly be urgent admissions of
patients who are at risk of acute complications (which may require blood transfusion) there is need for
trained nurses and general physicians. Cpgatocols and pathways of care across the network would
assist this.

Type of Transfusion

10% of sites (7/71) did not have 24 hour access to urgent RCE (automated or manual) for adults either
at their site or via their specialist centre (Table S3). 16&ttes (11/67) did not have 24 hour access to
urgent RCE for children either at their site or via their specialist centre (TabBd®®.form of RCE

must be available for all acutely unwell patients.

Automated RCE is a relatively complicated procedaihieh needs appropriately trained nursing staff

as well as access to cell separators and consumables. Most hospitals in this audit (71% of sites caring
for adults and 83% of sites caring for children) were unable to provide automated urgent RCE on site,
but the majority (53 to 67%) were able to access it via their specialist centre (Tables 1d & 1e).

Those on longerm transfusion programmes should be considered for automated RCE, as it extends
the period between transfusions, is associated with less attaimisation(16)and leads to less iron
loading.(17) There are additional considerations for children, but a NICE Health technology assessment
suggests that automated RCE for SCD should be considered in children as well 4s&duhs

advantages of automated RCE over manual RCE in an emergency are different, these include more
accuracy and speed at achieving desired haematological indi@dbsa finer control of fluid balance.

Provision of Blood and NHSBT resources

Red cell demand for patients with SCD will continue to rise as numbers of children needing transfusion
for stroke prevention increase and older patients are surviving longedawudioping chronic

complications for which transfusion may be needed. This will require additional service provision in
terms of facilities, staffing and training.

Recommendations

1. Commissioners should work with NHS Trusts and Health Boards to ensurdetlinery of
clinical networks of care for children and adults with sickle cell disease (SCD). There should
be clear pathways and management protocols for emergency and elective blood transfusion
for all patients in the geographical area including accessttomated red cell exchange
(RCE), where indicated.

2. All hospitals that admit SCD patients should have protocols, training and documentation for
staff in transfusion including manual RCE for children and adults.
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3. NHS Trusts and Health Boards should urtd&e regular service planning and capacity
arrangements to meet the growing requirements for blood transfusion in SCD. This includes

the provision of out ofK 2 dakaRsfusions for patients on long term transfusion
programmes.
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Section 2: Transfusion specifics and delivery - What blood is being transfused, why,
how, where, when, and by whom

Results

Eightyfour sites submitted 1290 cases to the caspture audit, median 6 (IQR 2 to 15) cases per site,
range 1 to 151.

1 41 sites submitted 1 to 4 caséstal 84 cases),
1 25 sites submitted 5 to 24 cases (total 235 cases) and
1 18 sites submitted 25 or more cases (total 971 cases)

The majority, 75% (971/1290) of all cases came from the 18 sites submitting 25 or more cases, of which
84% (812/971) came fro¥ sites located in the London area.

Who is being transfused

The sample comprised 635 males and 655 females. The median (IQR) age of malegeses P2to
38),and 37% (238/635) were under 18 years; the median (IQR) age of females yemm @4 to 40)
and 30% (198/654) were under 18 years.

The majority of transfusions were administered to HbSS patients

1 HbSS 91.2%,1164/1279
1 HbSC 5.2% (661276)
1 HbShb thalassaemia 2.4% (311276)
9 Allother sickle genotypes 1.2% (151276)

2% of patents (27/1267) had a previous history of hyperhaemolysis.

What blood is being transfused

Most patients required blood that was Kell negative¥®2221/1236) and Rh CE negativeQ%4
732/1227).

Type of Transfusion

A transfusion episode was defined as aipérof up to 72 hours during which patients received a red
cell transfusion for the same indication using the same modality. The total number of transfusion
episodes during the audit period submitted was 4,528, with a median number of 3 (IQR 1 to 5) per
patient. The transfusion modalities differed according to size of site andragere 1)

Topup transfusion wa the most commotype oftransfusion(62%; 2785/4528)Automated RCEs
accounted for 31%f transfusions (1405/4528Manual RCEs were uncomm(@¥4 261/4528).

Adults received 56% of all transfusions (2534/4528). Overall automated RCE was the commonest type
of transfusion (50%; 1271/2534), most were performed in highsfusion activitysites. In low (77%;

62/81) and medium (62%; 224/368ansfusion activitysites topup transfusion was the commonest

type of transfusion

Manual RCEs evall were uncommon accounting fo#a{181/2534)of all transfusion episodes (Table
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).

Children received 44% of all transfusions (1990/4528)-Ufppansfusion wa the commonest type of
transfusion (87%; 1736/1990), this was unaffected bydize of thesite. Only smallproportions of
children receivedRCEs at akkither manual(4%; 80/1990pr automated(7%; 130/199Q)Thelower the
transfusion activityof the ste, the less likely @&hildwas to receive an automated RCE transfusion
(TableS4.

Figure 1 Transfusion episodes bynsfusion activity, type of transfusion,and age

(SeeTable S for additional data)

B Automated Red cell exchange ® Manual Red cell exchange m Top-up transfusion

PERCENTAGE OF TRANSFUSIONS ACCORDING TO TYPE OF TRANSFUSION

ADULT CHILD ADULT CHILD ADULT CHILD

LOW TRANSFUSION MEDIUM TRANSFUSION HIGH TRANSFUSION
ACTIVITY ACTIVITY ACTIVITY
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Urgency of Trangusion

Most transfusion episodes werdective (84%; 3803/4528The smaller theantre the more likely a
patientwas to receive @ urgent transfusion:

1 39% (81/210) of episodes at sites with a lmansfusion activity
1 25% (172/692) of those with a men transfusion activity
1 13% (468/3626) of those with a higtansfusion activity

This pattern was seen for both children and adults. Automated RCEs were more likely to be used in
electiverather thanurgent case¢Table SR

Urgent transfusions constited a higher proportion of total transfusions in adults (22%; 566/2534)

than children (8%; 155/1990) (Figure 2). For children the type of transfusion did not differ significantly
between urgent (84% topp; 130/155) and elective (88% tayp; 1605/1834) tansfusion episodes.
However, for adults there was an inversion of this pattern: 74% of emergency transfusions were top
ups while only 32% of routine transfusions were-qgs, reflecting the greater use of elective RCE
transfusions in adults (Table }S3

Figure 2 Percentage of transfusions by urgency &k of transfusion

m Automated Red cell exchange  ® Manual Red cell exchange  m Top-up transfusion

PERCENTAGE OF TRANSFUSIONS ACCORDING TOTYPE OF
TRANSFUSION

ADULT CHILD ADULT CHILD
URGENT ELECTIVE
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Indication for transfusion

Stroke prevention was the most common reason for transfudicaccounted for 42% (1914/4528) of
alltransfusion episodes:

9 chidren:65% (1290/1990) of altansfusions
1 adults: 24% (620/2534) @il transfusions

Stroke prevention was the main reason @ectivetransfusions §0%;1914/3803), followed by
prevention of recurrenvvascocclusive paio MT:2 T cockoy ABYZIAANPRYayamvmpBT p
(Figure 3 &Tables S&).

G! O0dziS 2NJ OKNRYAO FylSYAlLE gFa GKS YIAYy NBlFazy 7
G20KSNE O6H®E:T McCcKTHMO YR F0dziS OKS&L( &d@yRNRBYS
Whenare transfusions given?

Transfusions were mostly administered in the second half of the working week:

1 67%(3035/4516)of transfusions were given Wednesday to Friday
1 92%(4158/4516) of transfusions wegvenduring Mondayto Friday.

Only 1% (19/1405) afutomatedRCEccurred during the weekend, whereas 20% (143/716) of urgent
transfusions occurred at the weekend (Table S7).

Who delivers transfusions in SCD and where?
NB: This information was derived from the organisational audit rather than the clinical audit

Automatedred cell exchange (RCEgrvices
Automated RCE procedures were most commaelsformedby specially trained apheresis nusse
In adults:
76% (13/17) of sites for elective weekday RCE
80% (16/20) of sites for urgent weekday RCE
100% of sites that mvided an outof-hours service (Table S8).
In children:
75% (912) of sites for elective weekday RCE
82% Q/11) of sitesfor urgent weekday RCE

78%(7/9) of sites that provided an owf-hours serviceTable SB
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Figure3: Indications for electivetransfusion episodes (1965 adult & 1834 child transfusion episodes)
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SeeTableS5(Adults)and TableS6(Childrer) for further information
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Figure 4iIndications for urgent transfusion episodes (566 adult & 155 child transfusion episodes)
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SeeTableS5(Adults)and Table SEChildrer) for further information

B More than one reason
Acute splenic or hepatic sequestration
Acute stroke (haemarrhagic or
thrombotic)
Intrahe patic cholestasis

m Acute organ dysfunction
Acute neurological symptoms (not
stroke)
Pregnancy complication

M Pre-operative

= No reason given

w Sepsis

m Other

m Acute chest syndrome

17 ® Acute or chronic anaemia
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In adults, all sites that answered the question could perf®@E transfusions on HDU/I19/19), the
hospital ward (18/19) or day care during the week (15/19) (Table S9). 1/20 sites did not #mswer
guestion.

In children all sites that answered the questi¢hl/12)could performRCE transfusions on HDU/ITU
(17/11), however 2 sites only performed it on HDU/ITU (Table S®pther sites performed it on
day care or the hospital ward (9/11y12 sites did not answer the question.

In adults, themost common route of venous access was periph&®d4;11/20), followed by
temporary central venous acces¥06;8/20) and use of permanent central acceS%6{1/20).

In children lospitals were equallylely to use peripheral accesg18 hospitals) as central
access (A2) for RCE.

Manual red cell exchange (RCEgrvices

In adults, jinior doctors usually performrgentprocedures (78%; 39/50 weekday: 82%; 40/49
weekend) or elective procedures that ocoed out of hours$7% 8/14 weekend). Specialist nurses
and junior doctors performed elective procedures during the week (both 58%; 19/33) (Table S10).

In children, junior doctors usually performed all procedures, whether urgent or elective (89%; 25/28
weekday urgent: 96% 27/28 weekend urgent: 76%; 162tk day elective) (Table S10).

Although the majority of sites could performanual RCE on the wa(d@6%; 38/50 sites that care for
adults: 79%; 22/28 sites that care for childremsignificant minorityf sites only performed it on
HDU/ITU (22%; 11/50 sites that care for adults: 21%; 6/28 sites#natfor children) (Table S11).

Similar to automated RCE, the most commoute of venous access was periphe6%;28/43 of
sites that care for adults: 75%1/28 sites that care for childr@nfollowed by temporary central
venous acces#6%;22/48 sites that care for adults: 25%; 7/28 sites that care for children). Some
hospitalsdid not use temporary central venous access to deliver a manuatdratiilts(2/50) or
children (5/28)

Top-up transfusion

Ward nurses usually perform urgent (94%; 64/68 weekday adult: 96%; 64/67 weekend adult; 87%
55/63 weekday child: 92% 57/62 weekend child) and elective (77%; 51/66 weekday aéllt1934
weekend adult: 80%#}8/60 weekday child; 82%; 36/44 weekend child)-tgptransfusions (Table S12).
Patients could receive elective tagp transfusions in day cacuring working hourst the majority of
sites (884 60/68) in adults and children (67%; 42/6@)able S13).

The most common method of administering top up transfusiavas by peripheral access (97%; 66/68
adults: 97%; 61/63 childrenl6% (10/62)pf sites that care for adultsaid theydid not use temporary
central venous access to deliver a fop transfusion. Tis increased to 30% (16/54) of sites that care
for children.
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Discussion

Who is being transfused

This isa young population. fiis overrepresentation of younger patients is also noted in the NHR
(National Haemoglobinopathy Regist(P).

What blood is being transfused

This audit shows that the Rh phenotypes of patients with SCD broadly reflect the BAME (black
African/black/Caribbean/black British/other groups) donor populations. NHSBT has targets addressing

what percentage of theirbld® NXBj dzSadG&4 FNRY K2aLAdlFfa | NB &dzlJLX A
continuous audit of what proportion of the requests are delivered in the actual phenotype and other
specifics requested. 50% of requests for Ro red blood cell components are detomaéime and in

Fdzf f Gh¢LCéE ADPSd | O2YLI GA6fS adzoadAddziazy KIR
Ro. While this is acceptable according to matching guidelines, this is the usual group for emergency O

rr stocks in the emergency deparent, theatre and labour ward, thus putting a lot of pressure on this
specification. Aside from this, 65% of the Ro donors are Caucasian, and thus may not always match the
rarer phenotypes more commonly seen in BAME such as Fya and Fyb negativity.

Size aml location of hospital unit andtype of transfusion

SCD differs from other inherited disorders in that the geographical distribution of patients is very
uneven, with up to 80% patients receiving hospital care in London (data from the National
Haemoglobinopthy Registry). 65% (839/1290) of patients in this audit were transfused by hospitals in
Greater London.

Overall, the commonest type of transfusion was a-tgptransfusion (62%). However, in adults,

automated RCE was the most common type of transfu0fo), whereas it was only performed in 7%

of children. This disparity may reflect the fact that most departments do not have access to an
apheresis machine for their paediatric population, very few people are trained in paediatric red cell
apheresis, or ifficulty with adequate venous access or a combination of reasons. Experienced

apheresis nurses using ultrasound guided cannulation can reduce the need for central venous access to
around 10% of people (adults and children) on regular automated RCE progs4&0).

Indications for transfusion

Most transfusions were electiv84%; 3803/4528 The most comiwn reason for transfusion was

stroke prevention (42% of all transfusion episodes). Many adults were receiving transfusions for this
indication, perhaps reflecting the increasingly recognised burden of cerebrovascular disease in adults
with SCD. It is diffult to predict how this number will change with time. More patients with SCD are
living longer, with an accompanying increase in strokes and some of the adult cohort will be children
identified by STOP criter{@1)as at risk of stroke who havew reached adulthood. Additionally,

more children may be starting transfusions to prevent silent cerebral infarctions (SIT &2yly)

although to date this number is thought to be small.

The other major elective reasdar transfusion was to prevent recurrent episodes of acute pain in
adults (17%; 636/3803). Transfusions have been shown to decrease the frequency of painf(®8rises
24). If hydroxycarbamide does not work orcisntraindicated, transfusion is the only currently available
alternative disease modifying therapy.

Acute chest syndrome and anaemia were common reasons for urgent transfusion in both adults and
children with SCD. As expected, acute anaemia was ndarysitreated with topup transfusion. In
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children only 11% (3/27) of transfusions for acute chest syndrome were RCEs (Table S6), whereas in
adults RCEs were performed in 45% (45/99) cases (Table S5), this may reflect the more limited
provision of RCE séces for children.

When are transfusions performed?

Most transfusions occurred on Wednesday to Friday, with fewest at weekends. This may reflect the
facts that: most transfusions were elective; and the requirement for a group and save sample within 72
hours of the transfusion.

Recommendations

1. Blood services need to ensure availability of Ro blood.
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Section 3: Laboratory transfusion practice

Results

NB: Unless specifically stated, this information was derived from the organisational audit rather than
the clinical audit.

Phenotype and Genotype

The Rh, Kell and ABO graugroadly matched the groupsesn in Black Cdibean/Black
British/Black African blood donors.

Most patients(95%, 1227/1290) transfused in the audit had an Rh phenotygeotype
resut available.

Laboratory standard 1

Red cells are Rh and Kell matched

99% (79/80) of laboratories Rh matched blood.

98% (78/80) of laboratories Kell matched blood.

96% (77/80) of laboratories Rh and Kell matched blood.

Two laboratories matched for C& and K, similar to North American protocols

Laboratory standard 2

Full red cell phenotype is available

Only 71% (904/1282) of patients transfused in the audit had a full red cell phenotype or genotype
available at the time of the transfusion. This différétle by site transfusion activity(64%, 54/84 low;
70%, 163/233 medium; 71%, 687/965 high).

Laboratory standard 3
Continuous availability of transfusion services

96% (77/80) hospitals could perform an Rh phenotype on site at any time.

Just under h#l(45%, 36/80) of the hospitals would perform a full red cell phenotyg®imse although
19% (7/36) of those would then send to NHSBTctmfirmation. Most hospitalé32%, 65/79) send
their genotype to NHSBT though 18% (14/79) do not. It is not cleatheh&-house genotypes would
include the Rh variants.
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Special Requirements

Age of blood

Laboratory standard 4

Age of blood is less than 7 days old for a planned red cell exchange (RCE)

44% (35/80) of hospitals requested blood less than 7 days olddlanaed RCE. 20% (16/80) of
hospitals did not perform a RCE.

Laboratory standard 5

Age of blood is less than 2 weeks old for aupgransfusion

26% (21/80) of hospitals requested blood 8 to 14 days old for aupowansfusion28% (22/80) of
hospitak requested fresher blood than guidelines sugg&S#4 (12/80) less than 7 days o3 (4/80)
less than 10 days old; and 8% (6/80) freshest available).

CMV negative

Laboratory standard 6

Donor cells are not CMV negative for sickle cell disease unlessslarother appropriate reason

5% (4/79) of hospitals routinely ask for CMV negative blood for people with SCD.

Crossmatching and antibody screens

Laboratory standard 7

Maximum of72 hours from group and savaraple being receivetd blood administratio if patient
wastransfused less than 28 days previously

oz oTnkyno 2F K2alLhAalfaQ f102NF 02N | OOSLIII yOS
could be extended under certain circumstance®he week, also in line withIBi guidance fahose
on...transfusionq23).

80% (59/74) of hospitals could proeia crossnatch and RCE transfusion on the same day for routine
transfusion in adults, and 75% (56/75) for children.

Information technology

Most hospitals were still using paper request forms for a transfusion (88%, 70/80). Although many
used more than oa mode of communication with 78% (62/80) using telephone calls and 35% (28/80)
using an electronic blood order system. In addition, 5% (4/80) mentioned the use of a special
requirements form, although this question was not asked directly.

Transfusion laoratories use transfusion LIMS to record information about the patient, their
requirements and their transfusion history. In just under half (45%, 36/80) of hospitals, the transfusion
LIMS had a field specifying whether the patient had SCD, and it masdatory field in a third (36%,
13/36).
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55% (44/80) of hospitals used electronic issue in SCD patients with no history of alloimmunisation.
There was no correlation between use of electronic issuetearsfusion activityof the hospital.

Urgenttransfusions

When hospitad were asked about thepolicy for providing blood when a patieneeds an urgent
transfusion, nost hospitals knew to check current stock for compatible uthiéd were marked sickle
negative(91%, 73/80)If compatible units wee not marked sickle negativ6% (2180) would contact
their blood service taskif donorshad beenpreviously tested as sickle negative: 13% (10/80) would
look at the electronic delivery note to sealibnorshad beenpreviously tested as sickle negative; 16%
(13/80) would waive the sickle negative requirements.

Hospitals ordering blood from NHSBT (74%, 59/80) reported by 32 hospitals that the emergency
delivery time ranged froness tharB0 minutes to Zhours 15 minutes, median time 1 hour 30 minutes.

Communcation with NHSBT and SHOT

Only 82% (61/74) of the hospitals in England and North Wales can access NHSBT results on patients
electronically using SpICE, when processing a sample from a patient with sickle cell disease. Of these,
just over a third (36%,2261) would always do this. Of those with access to SpICE, 83% (48/58) of
laboratories who answered the question agreed to allow their own tests to be shared on SpiCE.

From 2009 to 2014, 35% (27/77) of hospitals had reported to SHOT a transfelsitad serious
adverse event in sickle cell patien®2% (17/78) of hospitals had reported to SHOT an adverse event
related to specific requirements not being met.

Record of transfusion administration

Transfusion volumes were mostly recorded on the prescriptizart, though were not in 21% (16/75)

of hospitals for children and 15% (11/74) of sites for adults. Other places where transfusions may have
been recorded were hospital communication sheets and transfusion laboratories. There were some
free text commentsabout the use of electronic devices, but their use was rarely commented on.

Discussion

Hospitals should allow information sent tioeir Blood 8rvices about red cefleno/phenotype and
alloantibodies to be accessed by other hospitalaccordance withte revised Caldicott principles

The 50:50 split between hospitals that use electronic ig&land those who do not is likely to reflect

the lack of published data on the use of El in sickle cell disease. While it may well be safe, some of the
antigenpanels for antibody identification differ between hospitals and may not include those antigens
although rare, that are present in those from BAME backgrounds.




42

Recommendations

1. Rh and Kell blood groups should be known prior to transfusi®ed cell gao/phenotypes
should be sent to the national blood service so that the results will be available throughout
GKS LI GASydaQ tA@dSa oKSNBASNI GgBEEQ OK22a S

2. Hospitals should ensure that there is clear guidance on how stafbinf the transfusion
laboratory of patients who have sickle cell disease. This may be through electronic
requesting.

3. Transfusion laboratories should have a specific SOP on SCD which incorporates:
a. lIdentification of a patient who has SCD including in armgent situation
b. Patient who may have been transfused elsewhere
c. Use of electronic dispatch note (EDN) where available
d. Contacting National Blood Service for any additional support in finding appropriate
units for transfusion and using SpiCE or equivalent wheawailable
e. When consideration can be made to override age requirements of donor units
f.  When to escalate to the senior medical haematology team for support in such
decisions

4. Hospital should allow transfusion information sent to their National Blood Seevio be
shared with other hospital laboratories.

5. Electronic issue (EIl) can be considered where there is no history of alloimmunisation.
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Section 4: Clinical Scenarios

Results

In Part 2 of theclinicalaudit, we asked sites taudit some of theipatients (dentified from Part 1of
the clinical audit) in more depth. These were patientso had received a transfusidar one ofthe
following reasons:

Stroke prevention
Pregnancyomplication prevention
Acute chest syndrome

Acute strole (haemorrhagic iothrombotic)
Pregnancy complication
Hyperhaemolysis

=A =4 =4 =8 -8 =9

Stroke prevention and acute chest syndrome were the two commonest reasons for transfsgion.
hospitals did not have to dimo much data collection, if a hospital had more than 10 patients
transfused b prevent a stroke or to treat acute chest syndrothen a random sample of 10 was
chosen, this was done for adults separately to children. Thus thémax number of patientshat a
hospital could audit in part 2 was 10 adults and 10dcéil for either @ both categories

Table 4a: Summary Data

Indication Casesequested Casesubmitted
Elective
Stroke Prevention 189 183
Pregrancy complication prevention 12 11
Urgent
Acute chest syndrome 105 92
Acute stroke 7 7
Pregnancy complication 14 11
Hyperhaemolysis 0 0
Total 327 302
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Stroke Prevention

Sroke prevention washe commonesteason fora transfusionin this audit. More detailed information
was available on 183 cases.

Reason(s) for initiating a stroke prevention programme

Table 4b:Rationale for Transfusion

Total Adults Children

(n=183) (n=81) (n=102)

Primary stroke prevention 49% (89) 9% (7) 80% (82)
High transcranial Doppler velocii 42% (76) 4 72
Silent cerebral infarcte 10% (29) 4 15

Secondary stroke preveidn 51% (94) 91% (74) 20% (20)
Arterial thrombosis / embolus  38% (70) 55 15
Moyamoya 7% (12) 9 3
Transient ischaemic attack (Tl. 6% (1)) 9 2
Not specified 4% (8) 5 3
Haemorrhage (bleed 3% (6) 6 0
Venous thrombosis 0.5% ) 1 0

For primary or seawdary stroke prevention more than one reason could be ticked

Primary stroke preventiomvas common in childre(80%,82/102), but uncommon in adults (9%, 7/81).

Effect of transfusion programme

Transcranial doppler

Children should receive at least yearignscranial Doppler (TCD) scannamgording to national

standards Of those children that were on a transfusion programme because of an abnormal TCD: in
58% (42/72) the TCD velocity had normalised, in 8% (6/72) TCD velocity was conditional (borderline
between normal and abnormal), and in 13% (9/72) the TCD velocity remained abnormal. 19% (14/72)
had not had a TCD within 12 months.

HbS%

The average préransfusion H8% in the audit period (January 1st to June 30th 2014) was 33% (IQR 25
to 41) (reported fo 176/183 cases). 79% (137/173) of cases had a target HbS% of 30% during this time.
13% (23/173) of cases had a higher target HbS% (35 to 50%).
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Table4c: Target HbS% according to type of transfusion

Target HbS% Type of Transfusion
Automated exchange Manual exchange Top-up
(52 (11) (110)
<30 19% (10) 9% (1) 2% (2)
30 64% (33) 91% (10) 86% (94)
31to 40 0% (0) 0% (0) 10% (12)
41 to 50 17% (9) 0% (0) 2% (2)

Duration of transfusion programme

The median age for initiation of a transfusion regimen &ggars (IQR 5 to 14 years) (reported for
163/183 cases), that is, transfusion regimens for stroke prevention jaogehmence in early
childhood.

Table4d: Number of years patient has been on a regular transfusion programme

Number of years Cases (183)
Oto5 55% (101)
6 to 10 26% (47)
>10 17% (31)
Not known 2% (4)

Type of Transfusion

As in the case capture section, children were more likely to receive a transfusion asa top
transfusion, and adults as an automated RCE. Manual RCE was uncontrotinadults and children.

Tablede: Type of transfusion in adults and children

Automated RCE Manual RCE Top-up transfusion Total
Child (up to 18 years) 6% (6) 4% (4) 90% (92) 102
Adult 62% (50) 9% (7) 30% (24) 81

The mean number of units transfed per episode reflected the type of transfusion used (a RCE
required more units) and the size of the individual: 7 (IQR 2 to 8) in adults, 2 (IQR 1 to 2) in children.

26% (47/183) used central venous access to administer the transfusion. The nafjtiigge (57%,
27/47) were via an indwelling line.
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Iron overload and iron chelation

The type of transfusion correlated with the amount of iron loading as measured by mean serum
ferritin.

Top-up transfusion 1538 pg/l (IQR 1169 to 2427 ug/l, 112 pat@nt
Manual RCE 992 g/l (IQR 27 to 2417 ug/l; 11 patients)
Automated RCE 502 pg/l (IQR 74 to 1623 pg/l; 53 patients).

Overall 66% (121/18 of patients were on treatment for iron overloatls patients with a ferritin >
1000pg/l were not on chéation 8/40 adults and 775 children with serum ferritin > 1000ug/|

When patients were treated for iron overload Deferasirox was the preferred chelating agent (93%;
112/121). Use obesferrioxamine (798/121), andDeferiprone (0.8%L/121) were uncommon.

Transfusion complications

Transfusion complications are a major concern in patients with SCD but only 6 transfusion
complications were observed in these 183 cases: 2 alloimmunisation; 1 vasovagal episode; 2 acute
haemolytic reactions; and 1 hyperhaemolysis.

Acute Stroke (haemorrhagic or thrombotic)

We audited9 transfusion episode®r acute stroke in 7 patients (Table 4f). The majority (7/9) of
patientsarrived at hospital ia the Emergency Department, and 7/9 arrivaaside normal working
hours (9ambpm Monday-Friday).

Both ofthe children with acute stroke had hadranscranial DopplefMCDin the last 2 years; 1 was
normal andthe otherwas abnormal.Thelatter child was admted twice, at first admission with a pre
HbS%of 34% then transfused fllowed by asecondadmissiord days later witlpre-HbS%of 21% He
was then transfused to a post transfusion HbS of 17%.

Treatment of stroke

None of the patients were given thrombolysis.

Neither of the children were given arglatelet agents. One adultag already onlopidigrel another 2
adults weregivenantiplatelet agents (1 clopidogrel; 1 aspirin).

Gonsultant haematologists made the decision to trarsgfun 8/9 episodes, decided on type of

transfusion in 6/8 episodes; artbcided the transfusion tgetsin 7/8 episodesln allepisodes (7/7)

which reported itthere was evidence of a discussion with a haematologist or a consultant paediatrician
within 24 hours of presentation (0 to 21 hours), usually within 12 hours.

The two adults who had not recdgtreceived blood did not achieve the desired HbS% according to
stroke prevention guidanc@.hese were both adults, each with a singlensfusion in the audited
period (Table 49).

One patient was not transfused until 65 howafter admissiordespite a dicussion with a
haematologist at the time of arrival.
















































































































































































































