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Disease Definition

Sickle cell anemia (SCA) refers to the clinically similar disorders
HbSS or HbSRO-thalassemia. Sickle cell disease (SCD) refers to
all disease genotypes, including SCA and compound heterozygous
disorders, such as HbSC, HbSB*-thalassemia, and other less
common variants. The carrier state for hemoglobin S (HbAS or
sickle cell trait) is not a form of SCD.

Hydroxyurea

Hydroxyurea was approved by the FDA in 1998 for the
treatment of clinically severe SCA in adults. Its primary
mechanism of action is induction of fetal hemoglobin.
Treatment benefits include reduced frequency of acute sickle
cell pain and acute chest syndrome, reduced need for blood
transfusions and hospitalizations, and possibly improved
survival.

All patients with SCA and their family members should be
educated about hydroxyurea therapy (Consensus—Expert
Panel).

Clinical Scenarios for Which Hydroxyurea Is
Recommended for Adults With SCA

Quality of
Strength of Supporting
Recommendation Evidence

Strong High

Clinical Presentation

Three or more sickle cell-associated moder-
ate to severe pain crises™ in a 12-month
period

Sickle cell-associated pain that interferes Strong
with daily activities and quality of life

History of severe and/or recurrent acute chest | Strong
syndrome

Severe symptomatic chronic anemia that Strong

interferes with daily activities or quality of life

* In the clinical trial that led to FDA approval of hydrox a fe
was defined as a visit to a medical facility of >4 hour

parenteral opiate or NSAID.'

CA, a pain crisis
treatment with a

Clinical Scenarios to Offer*

Hydroxyurea for Children With $ Q

Strength of
Recommendation

Quality of
Supporting Evidence

Infants and children 9-42 months Strong High

Moderate

‘ Moderate

C om the NHLBI report is to “offer”
that patient values and preferences may differ,
eatment burden (eg, laboratory monitoring, office visits),

* For these patients, th
treatment, in recognitj
particularly considerj

Other Treatment Recommendations

In adults and children with SCD who have chronic kid

disease and are taking erythropoietin, hydroxyurea thera n
be added to the treatment regimen to improve e
recommendation, low-quality evidence).

In females who are pregnant or breastfeeding,

hydroxyurea therapy (Moderate recomm atio ow

quality evidence).

In patients with HbSR*-thalassemia
sickle cell-associated pain that int
or quality of life, consult a sickl
hydroxyurea therapy (Moderate r
evidence).

SC who'ave recurrent
ith daily activities

t Laboratory Tests

CBC with WBC differential, reticulocyte count, platelet count,

RBC mean corpuscular volume (MCV)

antitative measurement of HbF if available (eg, hemoglobin

electrophoresis, high-performance liquid chromatography)

e Comprehensive metabolic profile, including renal and liver
function tests

e Pregnancy test for women

Pre-Treatment Considerations

e Baseline elevation of HbF should not affect the decision to
initiate hydroxyurea therapy.

e Both males and females of reproductive age should be
counseled regarding the need for contraception while taking
hydroxyurea.

Initial Dosing

e For adults: 15 mg/kg/day (round up to the nearest 500 mg if
using 500 mg capsules); 5-10 mg/kg/day if patient has chronic
kidney disease (may use 200, 300, or 400 mg capsules if
available)

e For infants and children: 20 mg/kg/day (compounded
hydroxyurea solution 100 mg/ml)



000

Monitoring and Dosage Modification

e Monitor CBC with WBC differential and reticulocyte count at
least every 4 weeks when adjusting dosage.

e Aim for a target absolute neutrophil count >2,000/uL;
however, younger patients with lower baseline neutrophils
may safely tolerate absolute neutrophil counts down to
1,250/uL.

¢ Maintain platelet count >80,000/pL.

e |f neutropenia or thrombocytopenia occurs:

e Hold hydroxyurea dosing.

e Monitor CBC with WBC differential weekly.

¢ \When blood counts have recovered, reinstitute
hydroxyurea at a dose 5 mg/kg/day lower than the dose
given before onset of cytopenias.

¢ |f dose escalation is warranted based on clinical and
laboratory findings, proceed as follows:
® Increase by 5 mg/kg/day increments every 8 weeks.

e Give until mild myelosuppression (absolute neutrophil
count 2,000/pL to 4,000/uL) is achieved, up to a maximum
of 35 mg/kg/day.

e Once a stable dose is established, laboratory safety
monitoring should include CBC with WBC differential,
reticulocyte count, and platelet count every 2-3 months.

Ongoing Considerations

e Patients should be reminded that the effectiveness of
hydroxyurea depends on their adherence to daily dosing.
They should be counseled not to double up doses if a doseis
missed.

e Monitor RBC MCV and HbF levels for evidence of consi
or progressive laboratory response. A clinical respon
treatment with hydroxyurea may take 3-6 mont
a 6-month trial on the maximum tolerated dose
prior to considering discontinuation due to treat
whether due to lack of adherence or failure to respo
therapy.

e A lack of increase in MCV and/or HbF,
discontinue therapy.

e For the patient who has a clinical respo
hydroxyurea therapy is indicatg

e Hydroxyurea therapy should oe
hospitalizations or illness.

indication to
e, long-term

d during

t acute complications of SCD and
Transfusion may also be used
ts with SCD to prevent vaso-
oke, or acute chest syndrome after surgery.

in the perioperati
occlusive crise

Do Not Transfuse:
Recommendations Against Transfusion

Quality of
Supporting

Gomplication Strength of Recommendation Against  Evidence

Anemia, asymptomatic

Kidney injury, unless multisystem

organ failure
Pain crisis, uncomplicated Low

Priapism Low

Splenic sequestration, recurrent \Weak Low

hronic Complications

Sirength of Quality of
Recommenda-  Supporting
How to Transfuse tion Evidence

Exchange Strong

Simple Weak Low
Anemia, symptomatic Simple Consensus—
Expert Panel
Aplastic crisis Simple Consensus—

Expert Panel

Hepatic sequestration Exchange or simple | Consensus—

Expert Panel

Intrahepatic cholestasis Exchange or simple | Consensus—

Expert Panel
Multisystem organ failure Exchange or simple | Consensus—

Expert Panel
Splenic sequestration plus severe anemia | Simple Strong Low
Stroke, acute Simple or exchange | Moderate Low
Chronic
Stroke risk, in children with transcranial Chronic program, Strong High
Doppler (TCD) reading™ >200 cm/sec exchange or simple
Stroke risk, in adults and children with Chronic program, Moderate Low

previous clinically overt stroke exchange or simple

*TCD reading is the time averaged mean maximal cerebral blood flow velocity.

Transfusion Prior to Surgical
Procedures With General Anesthesia

Strength ~ Quality of

of Recom-  Supporting
Population Recommendation mendation  Evidence

SCA with Hb level <8.5 g/dL Transfuse RBCs to bring the Hb

concentration to 10 g/dI.

Strong Moderate

SCA with Hb level already >8.5
g/dL without transfusion

SCA and receiving hydroxyurea Consult a sickle cell expert for
therapy guidance as to the appropriate Strong Low
transfusion method.

SCA and requires high-risk sur-
gery (eg, neurosurgery, prolonged
anesthesia, cardiac bypass)

HbSC or HbSB*thalassemia

Consult a sickle cell expert to de- | Moderate | Low
termine if full or partial exchange
transfusion is indicated.
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Minimizing Adverse Effects of Transfusion

Transfusions can be lifesaving but carry a risk of severe
adverse effects including death. Many hazards, such as risk of
alloimmunization, are amplified in SCD. Many best practices to
minimize adverse effects remain under investigation.

Common Adverse Effects

Adverse Effect Signs and Symptoms

Alloimmunization Alloimmunization presents as an immunological response by
the recipient against “foreign” non-self-antigens that may
follow an erythrocyte transfusion and result in destruction of
transfused erythrocytes.

Autoimmunization presents as the development of an im-
mune response to an individual’s own erythrocytes, which
may result in the destruction of erythrocytes.

Autoimmunization

Rare; usually occurs because of ABO incompatibility. Occurs
during or within hours of transfusion. Signs and symptoms
include fever and chills, chest pain, dyspnea, hypotension,
and flank/abdominal pain.

Acute hemolytic
transfusion reaction

Acute anemia, pain (resembling acute vaso-occlusive crisis),
or jaundice within 3 weeks after a blood transfusion.

Delayed hemolytic
transfusion reaction
(DHTR)

Recommendations

RBC units should include matching for C, E, and K antigens
(Moderate recommendation, low-quality evidence). More
extensive matching may be done when RBC alloantibodies are
present.

Consult the blood bank for evaluation of a possible DHTR if
acute anemia, pain, or jaundice occur within 3 weeks after a
blood transfusion (Strong recommendation, moderate-q
evidence).

In patients with SCA who are not chronically transfu

of circulating HbS-containing erythrocytes, avoid tran
a target Hb >10 g/dL (Moderate recommendation, lo
evidence).

-quality evidence). Studies have
otocols. The following is based on
studies, indirect evidence from basic
sus of the expert panel that developed the

ent treatment history to include locations of prior
ions and adverse effects.

Notity the blood bank that the patient being initiated on
ronic transfusion therapy has SCD. Ask the blood bank
ontact hospitals where the patient reports receiving
previous transfusions to obtain transfusion information.

e Obtain a RBC phenotype, type and screen, quantitative
measurement of percent HbA and percent Hb
reticulocyte count.

¢ Inform the patient if he or she is alloimmupi

past medical history.
Suggested Evaluation Before Each Tr.
e CBC and reticulocyte count: Hel
volume of transfusions. Itis e
chronic transfusion therapy,
be suppressed and the reti
but the value may rise by next transfusion.
ent HbA and percent HbS:
nsfusion therapy with

s whether the patient
C antibodies from the prior

nnually or semiannually: Used to
in individuals with iron overload.
itin quarterly: Used to assess iron stores in
with iron overload; can be helpful in evaluating

jon for iron overload every 1-2 years by validated liver
iron quantification methods such as liver biopsy, MRI R2 or
RIT2* or R2* technigues.

g System and
Implications of Recommendations

As indicated in parentheses in this guide, evidence-based
recommendations from the NHLBI report are separately rated
according to the strength of the recommendation (strong,
moderate, or weak) and the quality of the supporting evidence
(high, moderate, low, or very low). These ratings are intended
to have the following implications (adapted from GRADE?):

High-quality evidence Low-quality evidence

Strong Recommendation can apply to Recommendation
recommendation most patients in most circum- may change when

stances. higher quality evidence
1 becomes available.

Other alternatives may
be equally reasonable.

Weak The best action may differ
recommendation depending on circumstances or
patient or societal values.

Consensus statements represent opinion of the expert panel
that authored the NHLBI report. Wherever indicated, these
statements are based on minimal or no supporting evidence
or very indirect evidence (Consensus—Expert Panel) or were
adapted from existing guidelines (Consensus-Adapted).
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This pocket guide is adapted from the National Heart,
Lung, and Blood Institute’s Evidence-Based Manage
Sickle Cell Disease: Expert Panel Report, 2014, available
www.nhlbi.nih.gov/guidelines. Two companion poe
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For expert consultation on sickle cell and other hematologic
diseases, submit a request to the ASH Consult a Colleague
program at www.hematology.org/Consult (ASH members

American Society of
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2021 L Street NW, Suite 900
Washington, DC 20036
www.hematology.org





