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ODbjectives

1. To outline the principles and accepted indications for
transfusion in sickle cell disease

2. To definehyperhemolysiand evaluate different options
for prevention and treatment

3. 'To assess the role of ironhelationtherapy in
chronically transfused patients with sickle cell disease



Oxygen Delivery: Macrocirculatory vs
Microcirculatory Perspectives



Oxygen Delivery: Macrocirculation

» Oxygen carrying capacity (CaOg@) blood determined
predominantly by hemoglobin concentration

Much smaller proportion dissolved in plasma
» One gram of hemoglobin can carry 1.8 of O2

» With normal ventilation and alveolar oxygen transport,
room air (20% oxygen) results in arterial oxygen tension
of 100 mmHg

» PO2 of 100 mmHg results in nearly complete oxygen
saturation of arterial hemoglobin

» A patient with a hemoglobin of 14@L therefore has
oxygen carrying capacity of 140 x 1.39mL/g= 195 m|
of oxygen per L of blood




Oxygen Delivery: Macrocirculation

» Oxygen delivery in turn is the oxygen carrying capacity
multiplied by rate of blood flow. Rate of blood is
determined by cardiac output

» Cardiac output is Iin turn determined by heart rate times
stroke volume, which at rest is about 5 L/min

» Total oxygen delivery at rest is therefore 5 L/mir195
mL/L = 975mL!1 L of oxygen/min

» Under normal conditions, oxygen consumption is 200-300
mL/min, meaning that oxygen delivery normally 4-5x
more than what is required



Oxygen Delivery: Microcirculation

» While total blood flow defined by cardiac output, flow In
any particular blood vessel determined\mscular
resistanceand pressure difference between ends of the
vessel (Hageriseuilleequation)

» Vascular resistance defined by radius and length of the
blood vessel, and the viscosity of the fluid flowing through
it

velocity = 1 p r*=m (pressure) (radius of the tube)*
81mn 8 (length of tube) (viscosity)

» Blood viscosity determined primarily by tirematocrit



Oxygen Delivery: What is the Optimal Hct ?

» Given the competing effects of red cell mass on oxygen
delivery (increases oxygen carrying capacity but decreases
blood flow), is there an optimdlematocritthat
maximizes oxygen delivery?

» Physiologic studies define this optimal point asHkue at
which any further increases result in a proportionally

larger increase in viscositgd, optimalHct = maximal
Hct/viscosity ratio)



Sickle Cell Blood Has High Viscosity
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Hematocrit:Viscosity Ratio vs Hct for
Oxygenagted Sickle Cell RBCs
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Hematocrit:Viscosity Ratio vs Hct for

Deoxygenagted Sic

» While oxygenated

sickle blood is already

more viscous than
normal blood,
VISCOSIty Increases
dramatically when
deoxygenated

» Result is apparent
optimalHct of 25%
even at high shear;
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Implications of Viscosity Studies

» In vascular beds witlow shearparticularly those with
low oxygen tensiondg, post-capillaryenulesbone
marrow), any increase in oxygen delivery achieved by
transfusion is likely offset by increases in viscosity, unless
the Hgh3%6 can simultaneously be dramatically decreased

» This would suggest that top-up transfusions are unlikely
to be of benefit as treatment fovaseocclusive crises

manifesting as bony pain




Implications of Viscosity Studies

» In vascular beds withigh shealeg, brain, kidneys, lungs),
oxygen delivery may be optimized by increasingHlog
but with deoxygenated sickle blood there is likely little
benefit and possibly harm of transfusing to exceétta
of 30%, even if patientOs own blood has already been
diluted by 75%

» Moreover, any improvements in oxygen delivery achieved
by transfusion in high-shear vascular beds may result in

worsened oxygen delivery in low shear beds




Implications of Viscosity Studies: Rules of
Thumb

» In most cases, the benefits of transfusing a patient with
sickle cell disease will come from decreasing the viscosity
of their blood rather than by increasing its oxygen-
carrying capacity

Goal of transfusion is tolecr HgbhS%, not increase totalgb

» Transfusing a patient with sickle cell diseaséigi >
100-110g/L may worsen their condition, particularly if the
patient is already in Byperviscoustate (dehydrated,
low-flow, hypoxic)

TargetI—NIng% may only be safely achievable by removing
patientOs own blood prior to transfusing (exchange transfusion)



A Note on Exchange Transfusions

» Manual exchange: No special equipment required, but slow
Phlebotomize 500 cc
Infuse 500 cc saline
Phlebotomize another 500 cc
Transfuse 2 unit®BCs
Repeat as necessary

» AutomatederythrocytopharesisSpecialized equipment/
personnel, but fast
Blood volume estimated based on patient height, weightHetd

Approximately 150 cautologousRBCsremoved with each cycle and
replaced with either saline or homologo&BCsdepending on patient
baseline status and goals of therapy



A Note on Exchange Transfusions

» Patient should beuvolemicprior to starting exchange

» If startingHgb < 80 g/L, consider first transfusing then
phlebotomizing

» If long-term central venous access device required, patient
should be fulhanticoagulatedintil removed: 33% chance of
thrombosis, at 0.1% daily rate B much higher than pts being
treated for malignancgengvir, Am Haem2002;69:103)

For erythrocytopharesisvill require a dialysis line (PICC/Hickman™/
Port-a-Cath” will not tolerate draw)

» Quantity of donorRBCsrequired increases dramatically with
decreasing targatigh36 due to removal of transfused blood
with further draws

10-20 units often required to achie\dgbSof 5%



Transfusing to Increase the Oxygen
Carrying Capacity



ransfusing for CaO2

» EXpert opinion: in absence of symptoms attributed to
Impaired oxygen delivery, prophylactic RBC transfusion
only indicated iHgbh< 50 g/L

Consider ifHgbh> 50 g/L but falling rapidlyeg, reticulocyte
count < 250x 10°/L)!

Alternatively, some&entreswait until Hgb < 40 g/12
» Most common causes of severe anemia in sickle cell
disease:
Aplasticcrisis
Sequestration crisis
Hyperhemolysis

1. NIH, NHLBI Publication No. 02-2117, 2002
2.ThameJransfiusior2001:41:596



Aplastic crisis

4

Most commonly due tgarvovirousB19 infection (tropism for
erythroid precursors)

1 week latency from infection, and then (in one series), fever
(89.7%), pain (61.8%), acs@enicsequestration (19.1%), and
acute chest syndrome (11.8%)

2 weeks latererythematougash andarthropathyx 2-3d, then
profoundreticulocytopenia

Reticulocytopenidasts 1 week and then recovers as virus
cleared by neutralizing antibodies

Lifelong immunity following infection (~75% by age 20)
As patients with sickle cell disease have RBC lifespan of only

16-20d, severe anemia may occur during intertigl{decr >
30dL)

Smith-Whitley K, Blood 2004,;103:422
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Aplastic crisis
» As fall in hemoglobin occurs over days, plasma volume has
time to increase in compensation

» Further transfusions therefore risk volume overload,;
administer slowly and consider prophylactic diuretics

» For patients withhumouralimmunodeficiency IVIG 0.5
mg/kg weekly 4 is reasonable

» Most patients with SCD have self-limiting disease

Anderson D, Trans Med Rev 2007;21(S1):S9



Sequestration Crisis

4

Trapping of sickle erythrocytes in sinusoids results in massive

enlargement of spleeralpdpain and distension) and severe

anemia over a period of hours, accompanieddticulocytosis
May also be accompanied by thrombocytopenialanéopenia

Can occur with liver as well, although less commuoar bil/AST/ALT
If untreated, can cause death frdwipovolemicshock/anemia

~25% Iincidence In pts with sickle cell disease, most common
first 2 years of life, very rare after puberty

Often treated with immediatesplenectomyif managed
conservatively with transfusions 50% recurrence rate with
accompanying 20% mortality rate, but diminishing risk over
time. However, patient may be left with chrorypersplenism

Owusu-Ofori S, Cochrane Database 2002;: CD003425.



Splenic Sequestration Crisis

4

Post-transfusion hemoglobin levels often higher than
expected, suggestirgtotransfusion: sequesteredRBCs
released back into circulation

Care must therefore be taken not to accidentally induce
polycythemiawith attendant risks ohyperviscosityin
children, advisable to administer transfusions in smaller
than normal aliquotseg, 3-5mL/kQ)

Often a single transfusion is sufficient to reverse a
sequestration crisis




Hyperhemolysis

» Syndrome defined as post-transfusion RBC destruction
accompanied by fall iHgbto below pre-transfusion levels
Only fully recognized as a distinct phenomenon in past decade

» Hemolytic indices markedly increased, sometimes
accompanied by transiengticulocytopenia

» Cases may initially present as fever and pain

» Two types

Acute (<7 days post-transfusion): often no evidence of new
antibodies

Delayed (>7 days post-transfusion): new antibodies often
detected Iin serum oeluate

Win N, Transfusion 2008:48:1231
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Hyperhemolysis

» Controversy over effect on patientOs oRBCS

Serial hemoglobin electrophoresis demonstrates rapid
clearance of transfusddgbA-containingRBCs

If only transfusedRBCscleared, however, then post-transfusion
Hgbshould be same as pre-transfusion level

Further fall iInHgb suggests either enhanced destruction of
autologouskRBCsor suppresseckrythropoiesis
» Controversy over significance afloantibodies

Many cases often present within time frame of delayed
hemolytic transfusion reaction, but 20% of cases have no new
antibodies detectable

Even when new antibodies detectable, matching for them does
not improve transfusion response



Hyperhemolysis

» Whatever the mechanism, experience suggests that
transfusing patients durintyperhemolysiss of little
benefit and even appears to exacerbate the condition

» Case reports suggest beneficial effect of IVIG and
steroids, with erythropoietin of potential benefit if
accompanyingeticulocytopenia

Canadian Guidelines: IVIG Omay be considered among the

options for treatment of serious, life-threatening, delayed
hemolytic transfusion reactions in patients with SCDO

» Once diagnosedhypernemolysiss a relative
contraindication to all future transfusions

1. Anderson D, Trans Med Rev 2007;21(S1):S9
2. Win N, Trans Med Rev 201024:64



ransfusing for CaO2: Summary

» Given vulnerability to viscosity effects of higlitat, patients
with sickle cell disease should not be transfused
prophylacticallyntil Hgbis very low e€g, < 50g/L)

» Clinical conditions that result in anemia of this severity in
sickle cell patients mandate cautious use of blood products:

Aplasticcrisis spontaneous resolution usually seen within 1 week of
reticulocytopenialarge volume transfusion may trigger circulatory
overload

Sequestration crisisequesteredRBCsreleased back into circulation
following initiation of transfusion; large volumes may trigger
polycythemia Splenectomynay be preferred intervention

Hyperhemolysisall transfusedRBCswill be rapidly cleared; further
RBC transfusions may exacerbdiemolysis IVIG and prednisone
preferred intervention




Transfusing to Decrease Whole Blood
Viscosity



ransfusing to Decr HgbhS%

» Traditional goal of therapy is tdecr HgbSto < 30% while
keeping totaHgb< 110g/L
In patients withHgbSC may be preferable to state goal as
HgbA> 70%
» Avallable RCT evidence limited to ability of transfusion to
prevent complications in variety of high-risk settings:
Pregnancy
Perioperative
Stroke prevention
» Guidelines fotreatment of complications based largely
on case reports
Acute chest syndrome



Pregnancy

» HgbS3ts < 28 weeks gestation enrolled

Excluded if history of neurologic dysfunction or chronic
disease of kidney, liver, lung, or coagulation

» All provided very close obstetric follow-up (bi-weekly
until last month of pregnancy, then weekly)

» Intervention: 36 pts randomized to transfusion with goal
of HgbhS< 35% and totaHghb 100-110g/L, starting weekly
X 3 or until goals met

» Control: 36 pts randomized to receive transfusion only if
Hgb < 60 gL andretics < 3%, or in response to Omedical
or obstetrical indicationsO

44% of controls ended up receiving some degree of transfusion

Koshy M, NEJM, 1988;319:1447



Pregnancy

» Chronic transfusion support resulted in
More RBC exposure (mean 12 unitshi 6.5 in control arm)

No significant decrease in adjusted gestational age or other
obstetric complications

?trend towardsworse fetal outcomes with transfusionpgerinataldeath
15%vs 5%, neonatal death 6980%, stillbirth 10/s5%)

Fewer maternal pain crises (14%50%) and other non-pain
sickle complications (19%&42%)

» Conclusion: chronic transfusion useful to prevent
maternal morbidity but no benefit to fetus, so long as
very close obstetrical care provided

Koshy M, NEJM, 1988;319:1447



Perioperative

» HgbS$ts scheduled for elective surgery enrolled
Patients transfused in 3 months prior to surgery excluded

13% of procedures excluded from analysis (details not provided);
>99% of procedures enrolled were ASA low/intermediate risk

» All patients received standard treatment protocol that
Included " 8 hours pre-operative hydration

» 303 procedures randomized to maintain pre-BighS< 30%
and totalHgh90-100g/L

57% required an exchange transfusion to meet goal

» 301 procedures randomized to maintatyb 90-110g/L,
regardless oHghS

77% of patients transfused, averatpbSachieved for all pts in this
group = 59%

VichinskyE, NEJM 1995;333:206



Perioperative

» Aggressive transfusion support resulted in
Higher RBC requirements (average &43.8 units for adults)

Increase in transfusion-related complicatioag,(delayed
hemolytic transfusion reactions 5% 1%); note, RBC products

not prophylacticallynatched

No reduction in survival, LOS or any other serious/life-
threatening complicatiore@, post-op acute chest syndrome
10%vs 10%). Note, ACS usually occurred POD3, 11% risk of
Intubation

» Conclusion: for low/intermediate risk surgery, top-up
transfusion toHgbh 90-110g/L is sufficient

VichinskyE, NEJM 1995;333:206



Perioperative

» Study limitations

No untransfusearm, although comparison with non-
randomized cohort who were not transfused found better
outcomes with transfusion for variety of intermediate risk
procedures (cholecystectomyorthopedic procedured

Few truly high-risk procedures examinegfy( older pts with
baseline pulmonary disease)

» Many experts continue to transfusion decisions peiri-
operative sickle cell patients on case-by-case basis

» RCT ofperioperativetransfusion for SCD, including both
a non-transfused arm and higher risk procedures, Is
currently enrolling(ClinicalTrials.goNCT00512577)

HaberkernCM, Blood 1997;89:1533
VichinskyE,Am Haem1999; 62:129



Stroke prevention

4

STOP Trial: PediatrielghSS/3%ts with persistently high
middle cerebral or internal carotid artery blood flow, as
detected bytranscraniatoppler enrolled

Excluded iprev stroke; participants not allowed to take HU

63 randomized to transfusion with goal ldfbS< 30%/total
Hgb< 120g/L
67 randomized to standard care

Control arm had slightly higher baselirgb (76 vs 72 g/L), with
accompanyincr rate in alphahal

Trial halted early due to 92% reduction in symptomatic stroke
risk in transfusion arm

11 out of 12 documented strokes were ischemic

Single stroke in transfusion arm did not have MRI findings



Stroke prevention

» Observational studies suggest tirdggbSmay be allowed
to climb to 50-60% 3 years after starting transfusions for
primary prophylaxigCohen AR, Blood, 1992;79:1657)

» However, subsequent RCT found that discontinuing
transfusions altogether results in rapid reversion to high-
risk TCD in 14/41 (34%) pts and recurrent stroke in 2/41
(5%)

No such events in transfusion arm
Mean time to event from last transfusion = 4.5 months

Transfusion arm also associated with reduced risk of ACS (3%
vs47% of patients)

Adams RJ, NEJM 2005:353:2769



ransfusion vs Hydroxyurea for Stroke

» TWITCH study: pediatric SCD pts on chronic
transfusion for primary stroke prophylaxis
randomized to continue transfusiariielationvs
transition to HU/phlebotomy

» SWITCH study: pediatric SCD pts with with
completed stroke and " 18 months chronic
transfusion therapy for secondary prophylaxis
randomized to ongoing transfusiamelationvs HU/
phlebotomy

Study halted early due to safety concerns: increased
stroke risk in HU/phlebotomy arm



Stroke prevention

» Conclusion

Transfusion remains first line therapy for primary and
secondary stroke prevention in children with sickle cell disease
and pending further evidence should be continued indefinitely

No equivalent evidence to guide management of first strokes

that occur in adults; may not always be sickle-cell disease
related



Who else should receive chronic/
prophylactic transfusion support?

» Pain crises/ACS

RCTsconducted for prevention of pregnancy complications
and stroke have also demonstrated that transfusion can
effectively decrease the incidence of painful crises and acute

chest syndrome
Hydroxyureg although never directly compared with
transfusion for the above complications, has RCT evidence

supporting its efficacy in preventing béttsince it is less
Invasive and carries less risk than transfusion, it should be

considered first-line therapy

1.CharacheS, NEJM 1995:332:1317



Who else should receive chronic/
prophylactic transfusion support?

» Pulmonary HTN

SCD patient§Rj> 2.5m/s (RVSP ~ 30 mmHg) have a
mortality rate 10x that of pts witifRj < 2.5m/s with
observational data suggesting protective benefit of exchange

transfusion or inhaled NO
(Gladwin M, NEJM 2004,350:886)

Whether theseechocardiographiobservations represent true

arterial hypertension or nitric oxide depletion remains

controversial
(Bunn HF, Blood. 2010;116:687)

Unclear if apparent benefit of transfusion is secondary to
Improvement in anemiagcr in viscosity, or replenishment of
NO via suppression diemolysis



Acute Chest Syndrome

4

Standard definition encompasses a broad range of disease
severity: new pulmonary infiltrates on CXR accompanied by
respiratory symptoms, chest pain or fever

May be triggered by infection or marrow embolism; specific
cause not identified in ~60% of cases despite extensive
Investigation’s

Largest observational study of 671 episodes nbted

72% of pts received transfusions, ~2/3 of them top-up transfusions

Transfusion associated with improvement in PO2 €68L mmHQ)
and Sp02% (91%94%)

Simple and exchange transfusions resulted in OsimilarO improvements
In oxygenation (data not shown)

However, an earlier case series reported that 40% of patients
referred for exchange transfusion for ACS had failed earlier
attempt at top-up transfusion.

1.VichsinkyE, NEJM 2000;342:1855
2.Wayne AS, Blood 1993;1811109



Acute Chest Syndrome

» In absence of RCT evidence, authorities recommend
transfusions for all patients with ACS, and exchange
transfusions for patients with poor prognostic markers

» Physical exam » Lab/radiologic findings
» Altered mental status » Arterial pH < 7.35

» Persistent HR > 125/min » SpO2 persistently < 88% despite
» Persistent RR > 30 or other  aggressiveentilatorysupport

evidence ofncr work of » Serial decline in SpO2% or A-a gradient
breathing » Hgbdecrby " 20 gL

» Temp > 40C » Plts< 200/fL

» Hypotensionvsbaseline » Elevated BNP otroponin

» Evidence omultiorganfailure
» Pleural effusion
» Progressivepulminfiltrates



Vaso-Occlusive Crisis

» Most authorities recommend against transfusion as
treatment for uncomplicatedasoeocclusive crisis

Presumed to offer no advantage over appropriate supportive
care with 1V fluids, oxygen and analgesia

Top-up transfusions may in fact worsen symptoms that occur
predominantly in low-shear vascular bedg (bone)

» However, also recognized that many cases of acute chest
syndrome and multi-organ failure are secondary to
marrow embolism, a potential complication of bone
Infarction

» Asmall RCT (N = 15 events) found top-up transfusion
prevented ACS In pts presenting with with VOC
accompanied by elevatasécretoryphospholipasé?2

Styles LA, Brit Haem2007;136:343



Other Indications for Therapeutic
Transfusion

» In absence of good evidence, many advocate transfusion
for specific event only if non-transfusion approaches have
failed:

Priapism: voiding, hydration, analgesics, heat, vasodilators,
aspiration/irrigation with adrenergic agents. Beware of ASPEN

syndrome (Association of SCBriapismExchange transfusion,
and Neurologic events)

Malleolar ulcers: wound care, antibiotics, hyperbaric oxygen

Proliferative retinopathy: phototherapygcryotherapyvitrectomy,
scleralbuckling



Indications for transfusion therapy in sickle cell disease

Generally accepted Possibly effective Not indicated
Acute cerebrovascular Preoperative/preprocedural, Compensated anemia
accident in which relative ischemia

might be induced, such as
operations involving general
anesthesia and cerebral

angiography
Primary and secondary Recurrent or persistent Infections other than
stroke prevention priapism aplastic anemia
Retinal artery occlusion Advanced pulmonary or Uncomplicated acute
cardiac disease, such as painful crisis

pulmonary hypertension and
heart failure

Acute and recurrent Progressive renal failure Minor surgeries
splenic sequestration without anesthesia
Intrahepatic cholestasis Unusually frequent or severe Nonsurgically managed
painful crisis aseptic necrosis
Acute chest syndrome Pregnancy with exacerbation Uncomplicated pregnancy

of anemia, especially if
symptomatic
Aplastic crisis — —
Acute blood loss (eg, — —

traumatic splenic
rupture) Wanko, HemOnc Clinics of NA 2005;19:803




Selection of RBCs



Prevention of Alloimmunization

» Approx 25% of Table 3. Average Frequencies of RBC Alloantibodies Made By
patients with SSD will Transfused Patients With SCD

becomealloimmunizec
from transfusion

Antibody Average frequency (%)

» Traditionally assumed 21
to represent 18
differences in antigen 14

: Anti-Le® 8

expression between e
typical donor and A”tf'FYb 7
sickle cell patient Anti-Jk 7
: : Anti-D 7

» Sickle cell patients me AntiLeb ;
also be inherently A” f'Se .
more prone to s
sensitization ANtFy 5

Anti-M 4
Anti-E 2
Anti-C 2

Josephson CJ,TMR 2007;21:118



Detection of Alloantibodies

» In patients with sickl
cell disease, 30-50% M
antibodies will be MNSs
undetectable on at Kell
least one occasion Dutfy
one year after they
were first observed

» Episodic transfusion:
In different hospitals

Increases risk of 0 10 20 3 40 50 80

hyperhemolysis

Kidd
Lewis
TOTAL

VichinskyE,Seminin Hematol2001;1(S1):14



Prevention of Alloimmunization

» In Ontario, 2010 QMPLS survey reported that

89% of hospitals attempt some degree of prophylactic antigen
matching for SCD pts even in the absencalbbantibodies

(eg, C, E,K)

93% of hospitals would attempt to match for addition antigens
in SCD pts who weralloimmunizedeg, Ji Ji, F?, S)

» These results, which are consistent with most published
guidelines, represent significant improvements compared
to 2005 survey or a similar CAP survey conducted that
year across North America

» Communication between hospitals is key

1. QMPLS Committee Comments © TMED-1003 2010-05-25
2. OsbyM, Arch PatholLab Med. 2005;129:190



Other Considerations

» Transfusion oHgbScontaining units€g from sickle trait
donors) may confound attempts to monitor response to
transfusion but does not itself pose any significant harm
to patients

» Transfusion of fresRBCsmay prolong interval between
transfusions

» The above considerations are of lesser importance than
the provision of antigen-typed units

» Genotyping of donors may allow more careful selection
of RBCsand may be only feasible method for supplier to
meet growing demand for antigen typed units, particularly
for SCD pts(RiberioKRVox Sang 2009;97:147)



lron Overload



Chronic Transfusions Result in Progressive
Iron Overload

» Each unit of RBC N
contains 200-250 mg of £ =;
Iron 2 .
» Body only able to excrete S .
1-2 mg of iron per day \g
» After 20-25 RBC <
transfusions, total body = "7 R=0.795
iron often dangerously B S S A

high

Transfusion duration (months)

Relationship between liver iron concentration
and duration of chronic transfusion therapy in
patients with SSD

HarmatzP, Blood 2000:96:76



Iron Overload Results in Free Radical Tissue
Damage

1. Fe*+¥0, - Fet+ 0,

2. Fe*+H,0,— Feé* + OH™ + ¥OH

HEPATIC CARDIAC ENDOCRINE

Hepatitis Endotheliadystxn Hypogonadotrophic
Fibrosis Arrhythmias hypogonadism
Cirrhosis Pericarditis Hypothyrpidism
HCC Myocarditis Hypoparathyroidism
Pump failure (PL) Adrenal insufficiency
Diabetes
l / Osteoporosis

Fatigue, weaknessthropathy edema, abdominal discomfort



Management of Iron Overload

» Accurate diagnosis
Serumferritin unreliable (acute phase reactant)

Quantified liver iron concentration by biopsgd, mgg dry
weight) gold standard but hard to obtain in Canada

Proprietary software now available to allows calculation of
liver iron concentration from calibrated R2 MRI images
(www.resonancehealth.com

MOHLTC will reimburse cost of image analysis as out-of-country expense
Iron reduction therapy generally indicated when liver iron
concentration > 7 mgj dry weight

Cardiac iron loading appears to be rare in sickle cell disease
but should be assessed by T2* MRI if otherwise unexplained
cardiomyopathyn setting of iron overload.



Management of Iron Overload

» Erythrocytopharesigan often achieve transfusion goals while

remaining net iron neutral; occasionally net iron loss can be
observed

(mg iron/kg/yr.)

Transfusional Iron Load

160

140 .

L 3
Ll L

1

Simple transfusion, target HbS<30%
Simple transfusion, target HbS<50%

B Ervthrocytapheresis, target HbS<50%

2 3 4 5 6 7 8 9 10 11 12 13 14
Patient Number

Kim H, Blood 1994;83:136136-1 142



Management of Iron Overload

» Iron chelationtherapy

Deferasirox20-40 mg/kgl orally generally considered first-line
therapy
Monitor monthly creatinine urinalysis, liver enzymes; caution if underlying
liver or renal dysfunction
Deferrioxamine30-50 mg/kdgl IV/SQ continuous infusion preferred
for patients with life-threatening iron overloadd, LIC > 20 mgj,
T2* < 8 ms)
Monitor annual audiogram and ophthalmologic assessment; continuous
ambulatory infusion pump required
Deferiprone75-100 mg/kgl po available through manufacturerOs
compassionate use program, preferred for patients requiring
combination therapy or unable to tolerate above two regimens

Monitor weekly CBC forneutropenia
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