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Context

Red cell transfusions remain a mainstay of therapy for patients with sickle cell
disease (SCD) but pose significant clinical challenges. Guidance for specific
indications and administration of transfusion, as well as screening, preven-
tion, and management of alloimmunization, delayed hemolytic transfusion
reactions (DHTRs), and iron overload may improve outcomes. The informa-
tion in this pocket guide is intended to support patients, clinicians, and other
healthcare professionals in their decisions about transfusion support for SCD
and the management of transfusion-related complications.

Red Cell Antigen Typing

The ASH guideline panel suggests an extended red cell antigen profile
by genotype or serology over only ABO/RhD typing for all patients with

SCD (all genotypes) at the earliest opportunity (optimally before the first
transfusion) .

An extended red cell antigen phenotype will decrease time to antibody
identification and time to transfusion. It should include C/c, E/e, K, Jk3/Jk®,
Fy2/Fy®, M/N, and S/s at a minimum. A serologic phenotype may be inaccu-
rate if the patient has been transfused in the last 3 months. If feasible, geno-
typing is preferred, as it provides additional antigen information and provides
increased accuracy for, among other things, C antigen determination and
Fy® antigen matching.

Prophylactic Red Cell Antigen Matching

The ASH guideline panel recommends prophylactic red cell antigen match-
ing for Rh (C, E or C/c, E/e) and K antigens over only ABO/RhD matching
for patients with SCD (all genotypes) receiving transfusions .

Increasing the extent of matching reduces red cell alloimmunization inci-
dence, thus reducing the risk of acute and delayed hemolytic transfusion
reactions, difficulty finding antigen-compatible units, transfusion delays and
hemolytic disease of the fetus and newborn.

Antibodies to Rh (D, C/c, E/e) and K are historically the most common spec-
ificities in patients with SCD, so all patients with SCD should receive bloo
that is matched for these antigens. Patients should also receive blood th

bodies which are currently or have been historically detected. Extende
cell antigen matching (Jka/ka Fy/ Fyb S/s) may provide further proteeti

RHCE*Ce or *CE allele should be transfused witf
prevent allo-anti-C development.

Initial visit
(regardless of planned
transfusion)

Prior to transfusion

lytic transfusion reaction (increased jaundice, scleral icterus,
fatigug, dark urine, pain)

y, obtain type and screen within 1-8 months to screen
for new alloantibody formation

Patients should carry a card with the primary institution’s
blood bank telephone number for other hospitals to obtain
transfusion history, and stating she/he:

* Requires Rh and K matched red cells

* Requires additional antigen matching, if alloimmunized

Best practice

Prevention of Hemolytic Transfusion Reactions
in High-Risk Patients

The ASH guideline panel suggests immunosuppressive therapy (intravenous

immunoglobulin [IVIg], steroids, and/or rituximab) over no immunosuppres-

sive therapy in patients with SCD (all genotypes) with an acute need for
transfusion and at high risk for acute hemolytic transfusion reaction or
with a history of multiple or life-threatening delayed hemolytic transfusion
reactions [4.

This recommendation applies to patients who are not currently experi-
encing a hemolytic transfusion reaction (HTR), but have life-threatening
anemia that requires immediate red cell transfusion, for which compatible
blood cannot be found (i.e., patients with alloantibodies for whom anti-
gen-negative blood is unavailable) and/or a history of repeated episodes
of severe HTRs with or without an antibody specificity identified (even
when compatible blood is available).

A shared decision-making process between the hematologi
transfusion medicine specialist is critical to consider choice o
based on respective modes of action of immunosup
Efforts to prevent delayed HTR may mclude immun@

Patient with life-threatening anemia and high risk of HTR

Start erythropoietin with or without IV iron, bed rest, supplemental
oxygen. If transfusion ctill indicated, consider:

As anemia allows,
serial monitoring
of Hb, Hct, Hb
fractionation, retic
count, bilirubin,
and LDH.

Transfuse maximum
of 1 unit of extended
matched red cells
(if time allows) and
re-assess before
further transfusion.

Pre-transfti3ion,
IVlg 0.4-1 g/kg/day
(total dosa 2 grko)
and/ar methylpred

nisolone/ prednisone!

1-4 mg'kg/day.

)

If transfusions are
needed in the near
future, consider
rituximab 375 mg/
m? repeated after 2
weeks, or weekly x 4
doses, for prevention
of additional
alloantibody
formation.

' Use steroids with
caution in patients
with active infection.
Depending on duration,
consider weaning to
avoid precipitating a
vaso-occlusive crisis.

Management of Severe Hemolytic Transfusion Reactions
with Hyperhemolysis

The ASH guideline panel suggests immunosuppressive therapy (IVIg,
steroids, rituximab, and/or eculizumab) over no immunosuppressive
therapy in patients with SCD (all genotypes) with a delayed hemolytic
transfusion reaction and ongoing hyperhemolysis [&.

Immunosuppressive therapy should be initiated promptly in patients with
severe HTR accompanied by hyperhemolysis. Hyperhemolysis can occur
with no identifiable antibody and a negative direct antiglobulin test.

Table 2. Definitions of Hemolytic Transfusion Reactions

Significant drop in hemoglobin within 21 days posttrans-
fusion associated with 1 or more of the following:
* New red cell alloantibody
* Hemoglobinuria
* Accelerated increase in percentage hemoglobin S
(HbS%) with a concomitant fall in HbA posttransfusion
* Relative reticulocytopenia or reticulocytosis from
baseline
* Significant lactate dehydrogenase (LDH) rise from
baseline
* Exclusion of an alternative cause

* Rapid hemoglobin decline to below the pretransfusion
level, and
* Rapid decline of posttransfusion HbA level

Delayed hemolytic
transfusion reaction
(DHTR)

Hyperhemolysis




Judicious use of further transfusion is critical. In patients without life-threat-
ening anemia and with no antibody specificity identified, avoidance of further
transfusion is recommended. A shared decision-making process between the
hematologist and transfusion medicine specialist is critical.

Figure 2. Management of DHTR with Ongoing Hyperhemolysis

Patient with a DHTR and ongoing hyperhemolysis

Erythropoietin with or without IV iron, bed rest, supplemental oxygen.
Avoid further transfusion if possible.

If transfusion
necessary, maximum
of 1 unit of red cells
(extended matched

if time allows) and
re-assess before
further transfusion.

IVlg 0.4-1 g/kg/
day (total dose
2 g/kg) and
methylprednisolone
or prednisone
1-4 mg/kg/day.

As anemia allows,
serial monitoring

of Hb, Hct, Hb
fractionation,
retic count, bilirubin,
and LDH.

! Use steroids with caution
in patients with active
infection. Depending on
duration, consider weaning
to avoid precipitating vaso-
occlusive crisis.

2 Vaccinate for Neisseria
meningitidis, Ciprofloxacin
prophylaxis for 2 weeks

If transfusions are
needed in the near
future, consider
rituximab 375 mg/m?
repeated after
2 weeks, or
weekly x 4 doses,
for prevention
of additional
alloantibody
formation.

If hyperhemolysis
continues,
Eculizumab 900-
1200 mg for patients
=40 kg (see package
insert for < 40 kg),
repeated after one
week if necessary.?

Transfusion Modality in Patients with SCD Requirjs
Chronic Therapy

fusion or manual RCE in patients with SCD (all geno
transfusions [&.

primary advan-
uld consider the

d HbS%, patient

5 access is heeded), iron

clinical indication, baseline and target tota
age, patient preferences (particularly i
overload status and iron chelation
compatible red cells.

With automated RCE, the t
is programmed. Patients
ing (albumin or red cell
machine. In the absence of iro
achieved by targe
Hct.

ood volumes may require prim-
the extracorporeal volume of the apheresis
elation, neutral or negative iron balance is

Table 3. Considerations for Mode of Chronic Transfusion Therapy
Simple transfusion Manual red cell exchange Automated red cell exchange

+/- indwelling central +/- indwelling central

Peripheral ven
erpheral venous access | . iheter catheter

Intermediate red cell

Least red cell exposure
exposure

Most red cell exposure

Minimal iron loading

Iron loading inevitable possible

Intermediate iron loading

Potential circulatory Minimizes blood volume

Maintains isovolemia

overload shifts
Potential hyperviscosity | Long procedure time to | Quickly and precisely
to reach target HbS% reach target HbS%
. Requires trained per-
Standard nursing somnel

Transfusion for Patients with SCD ang
Chest Syndrome

The ASH guideline panel suggests a
RCE over simple transfusions in pati wi
chest syndrome [@.

d of manual
CD and severe acute

The ASH guideline panel su
simple transfusions in pati
syndrome [@.

ypoxia and/or a requirement of invasive
oderate ACS includes cases of ACS with no
e decisions about whether to perform manual or
ehange will depend on availability of apheresis devices,

Moderate ACS with pre-transfusion Hb level <9 gm/dL

* Severe ACS

* Rapidly progressive ACS

* Moderate ACS with a high pre-transfusion Hb
(e.g., = 9 gm/dL)

* No improvement after initial simple transfusion

Consider automated
or manual RCE:
(automated preferred
if available)

Red Cell Exchange With or Without Isovolemic
Ht_amosdli:lﬂtion for Chronically Transfused Patients
wi

The ASH guideline panel suggests either red cell exchange with
isovolemic hemodilution (IHD-RCE) or conventional RCE in patients
with SCD (all genotypes) receiving chronic transfusions [©.

Isovolemic hemodilution — red cell exchange (IHD-RCE) is a procedure
available on automated apheresis devices in which prior to RCE, the
patient undergoes a red cell depletion with concurrent volume replace-
ment (normal saline or 5% albumin). The potential benefit of IHD-RCE
is a decrease in red cell unit exposure. There is no clear increased risk
of harm when compared with conventional RCE, but given the paucity
of data, IHD-RCE is not advised for acute indications (eg, stroke, acute
chest syndrome) or when induction of further anemia during the IHD
phase may be detrimental (eg, recent history of stroke or transient isch-
emic attack, severe vasculopathy or cardiopulmonary disease).




Table 5. Technical Considerations with IHD-RCE

The guideline panel suggests not decreasing the Hct to

el b <219% and/or no more than 20% from baseline.

Isovolemic re-
placement fluid

Saline or 5% albumin are standard. If hypotension is a
concern, albumin should be considered.

To reduce red cell
volume needed

Maintain same procedure frequency and targets for end
Hct and HbS% as with conventional RCE.

Transfusion Management During Pregnancy

The ASH guideline panel suggests either prophylactic transfusion at
regular intervals or standard care (transfusion when clinically indicated
for a complication or hemoglobin lower than baseline) for pregnant
patients with SCD (all genotypes) [.

Pregnancy in women with SCD is high-risk and associated with ma-
ternal and fetal morbidity and mortality. Pregnancy is associated with
a higher rate of SCD-related complications including pain episodes,
ACS, an increased risk for pregnancy-related complications to the
mother and fetus as well as death. Because hydroxyurea may be
teratogenic, the most commonly used treatment during pregnancy
is red cell transfusion. Compared with on-demand therapy, chronic
transfusion may positively affect maternal and neonatal outcomes,
such as reducing maternal mortality, vaso-occlusive pain episodes,
and pulmonary complications, as well as neonatal death and prema-
turity. In view of the risks associated with transfusion and the lack of
definitive evidence, decisions about prophylactic transfusion should
be individualized and made after discussions between the patient,
hematologist and obstetrician.

siderations during Pregnancy.

Consider
prophylactic regular
transfusion at
pregnancy onset
for:

Consider
prophylactic regular
transfusion later in
pregnancy for:
Transfusion targets
Alloimmunization
risk

* History of severe or frequent SCD-related complica-
tions before current pregnancy

+ Additional features of high-risk pregnancy (e.g. co-mor-
bidities such as nephropathy)

* Onset of SCD-related complications (fetal or mat
during current pregnancy

* Hb >7 gm/dL and target HbS level (or S+

* Hemolytic disease of the fetus and ne
potential risk with transfusion

" Based on expert consensus and experience

Preoperative Transfusion for Patien
The ASH guideline panel suggests pree

Surgery with general anesthesi
tality and morbidity in patien

D, particularly because of an
crisis and ACS. Decision-making

hemoglobin levels of 9-10 gm/dL
uld provide RCE transfusion for patients who
nsfusion but have a high hemoglobin level

Table 7. Pre-operative Tra

Consider no
transfusion:

sfusion Considerations

« Surgery requiring less than one hour of general
anesthesia

* Low-risk surgery (ie. myringotomy tubes, arthros-
copy)

* Hb level > 10 gm/dL

* Milder genotype (HbSC) or phenotype

* Multiple red cell alloantibodies or history of severe
DHTR

Consider simple
transfusion:

* Moderate or high-risk surgery (i.e. abdominal sur-
gery, tonsillectomy, joint replacement surg
* Hb <9 gm/dL
* Severe genotype (HbSS/HbSBCthal) or phe
type

Consider red cell
exchange:

* Very high-risk surgery (e.g., neurosurg
cardiac surgery)
* Patients needing preoperat
Hb >9-10 gm/dL

Transfusion targets

* Post-transfusion tar

iron level
ly with pro

Consider serum
ferritin monitoring
only:

rritin levels alone in patients with SCD

receiving chronic transfusion therapy [©.

s by liver biopsy. Cardiac iron loading generally
longed elevated liver iron content in patients

withiSCD. The serum ferritin level test is useful to monitor trends in
iron burden over time. A major limitation in SCD is that inflammation
an raise ferritin levels irrespective of iron burden.

Table 8. Iron Overload Screening with Chronic Transfusion

* Serum ferritin < 1000 ng/mL, particularly if managed
with regular exchange transfusion with neutral or nega-
tive net red cell gain

R2, T2* or R2*
MRI

* Use a validated method'

* The same method should be used over time (every 1-2
years
if indicated)

 Useful for titration of iron chelation (and to determine
when
to discontinue chelation), regardless of ferritin level

Consider cardiac
MRI:

* Liver iron content > 15 mg/g dry weight for = 2 years

* History of exceptionally elevated liver iron

* Evidence of end organ damage resulting from transfu-
sional iron overload

* Evidence of cardiac dysfunction

Consider chelation:

* R2 or R2* liver iron concentration > 5 mg/g dry weight
* T2* cardiac iron < 20 ms

! Refer to a specialized center if not available at your institution.




Strength of Recommendations and Quality of Evidence

The methodology for determining the strength of each recommendation and the quality of the
evidence supporting the recommendations was adapted from GRADE: an emerging consen-
sus on rating quality of evidence and strength of recommendations. Guyatt GH, et al; GRADE
Working Group. 2008;336(7650):924-926. More details on this specific adaptation of the
GRADE process can be found in American Society of Hematology 2019 Guidelines for Sickle
Cell Disease: Transfusion Support.!

Strength of Recommendation

Strong recommendations - Most individuals should follow the recommended course of ac-
tion. Formal decision aids are not likely to be needed to help individual patients make decisions
consistent with their values and preferences.

Conditional recommendations - Recognize that different choices will be appropriate for indi-
C vidual patients and that you must help each patient arrive at a management decision consistent

with his or her values and preferences. Decision aids may be useful in helping individuals to
make decisions consistent with their individual risks, values and preferences.

How to Use This Pocket Guide

ASH pocket guides are primarily intended to help clinicians make decisions about diagnosti
and treatment alternatives. The information included in this guide is not intended to serv
be construed as a standard of care. Clinicians must make decisions on the basis of t

Following these guidelines cannot guarantee successful outcomes
guarantee any products described in these guidelines.

The complete 2020 ASH Clinical Practice Guideline for Sickle Ce
Support' include additional remarks and contextual infori
making. To learn more about these guidelines, visit
hematology.org/SCDguidelines.

Conflict of interest information for Drs. Liem, Lanzkr: , and Verhovsek may be found
at hematology.org/pocketguidesCOI.
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ocket guides are also available in the ASH
Pocket Guides App, available for Android and iOS devices. More
information about this and other ASH pocket guides may be found
at logy.org/pocketguides.
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For expert consultation on transfusion in sickle cell disease and other hematologic questions, submit a request to the
ASH Consult a Colleague program at www.hematology.org/Consult (ASH members only).






