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SICKLE CELL DISEASE (SCD) is an inherited
blood disorder (adult hemoglobin [Hb] vari-
ants are inherited from both parents) that af-
fects approximately 100,000 people in the
United States, 90% of whom are Black. De-
oxygenation and polymerization alter the
shape of red blood cells (sickling), which
leads to blood vessel occlusion and accom-
panying inflammation, infarction, organ
damage, and pain.

SCD includes multiple genotypes, which
depend on the Hb variant contributed by
each parent. Typically, individuals with Hb-
SS and HbSR0 thalassemia (also called sickle
cell anemia [SCA]) have more severe disease
manifestations, although wide variations in
severity occur within each genotype. (See
SCD genotypes.)

SCD symptoms typically aren’t seen dur-
ing the first few months of life because new-
borns and infants have fetal hemoglobin,
which protects against sickling. As the infant
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becomes older, fetal hemoglobin decreases
and symptoms emerge. Historically, those
with SCD weren’t expected to survive child-
hood; however, with the advent of earlier
diagnosis (newborns are screened for SCD),
improved preventive measures, and better
treatments, nearly all children survive into
adulthood. The expected life span of some-
one with SCD varies from 40 to 60 years, de-
pending on genotype and disease severity.

SCD affects nearly every system in the
body, so those with the disease have signif-
icant healthcare needs and frequently expe-
rience comorbidities and premature death.
Pain, the most common symptom, frequent-
ly begins in early childhood and progresses
across the life span. The significant pain as-
sociated with SCD negatively impacts psy-
chosocial health and quality of life, which
may lead to depression and anxiety.

Psychological health, quality of life, and
physical health can be affected by barriers
to care such as lack of transportation, inad-
equate insurance coverage, and challenges
balancing other obligations with complex
treatment regimens and multiple healthcare
appointments. In addition, a systematic re-
view by Bulgin and colleagues found that
patients with SCD may experience health-re-
lated stigma related to factors such as race,
disease status, socioeconomic status, de-
layed growth and puberty, or having pain
that needs to be managed with opioids. (See
Wide-ranging effects.)

Best care practices for SCD include pre-
ventive measures to minimize morbidity and
mortality, manage symptoms, and recognize
severe and life-threatening complications. In
addition, nurses must recognize and address




SCD genotypes

Sickle cell disease (SCD) genotypes influence complication risks and potential disease severity.

Genotype Hb (g/dL) HbS (%) HbA (%) Typical severity
AS (sickle cell trait) Normal <40 >60 Normal

SS (sickle cell anemia) 6-9 >90 0 Severe

SB0 thalassemia (sickle cell anemia) 7-9 >80 0 Severe

SB+ thalassemia 9-12 >60 10-30 Less severe

SC 9-14 50 0 Less severe

Hb = hemoglobin, HbS = hemoglobin sickle, HbA = hemoglobin A. Adapted from National Heart, Lung, and Blood Institute 2014 guidelines.

psychosocial needs of patients and families
and provide education about the disease.

Symptoms and common complications
Pain, fever, sepsis, anemia, splenic sequestra-
tion, avascular necrosis, acute chest syndrome,
and stroke can occur with SCD.

Pain

Pain is the primary reason individuals with
SCD visit the emergency department (ED) or
are hospitalized. Pain can be acute, chronic,
or acute-on-chronic, and patients may exhibit
no objective signs of pain, such as increased
blood pressure. Individual experience varies
and should be managed by an interprofes-
sional team.

Acute pain crises (vaso-occlusive crises
or vaso-occlusive episodes) occur when
sickled red blood cells occlude vessels. Pain
onset is severe and lasts at least 4 hours with
no determinable cause other than blood ves-
sel occlusion. Vaso-occlusive episodes be-
gin as early as 6 months of age and continue
throughout life with varying frequency. In-
dividuals with SCA typically experience
more frequent episodes. Triggers include
dehydration, illness, stress, and temperature
changes. These episodes can occur any-
where in the body where vessel occlusion
can take place and may occur simultaneous-
ly in multiple body parts. The most common
locations are the limbs, lower back, ab-
domen, and chest.

Up to 40% of adolescents and adults with
SCD experience chronic pain (lasting longer
than 3 months), which may develop over
time as the result of the accumulation of com-
plications and organ damage. Those with
chronic pain also may have depression and
other psychosocial effects such as anxiety
and loneliness.
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Fever and sepsis

Anyone with SCD is at risk for infection and
sepsis, but children, especially young children
(<5 years) with SCA, have the highest risk due
to hyposplenism and reduced spleen function.
This high sepsis risk requires closely monitor-
ing children with fever to quickly identify and
treat infection, as well as to assess for other
causes of fever such as acute chest syndrome.

Anemia

When the rate of fetal hemoglobin decreases,
infants with SCD begin to have anemia that
progresses over the next few months or years
and persists throughout their lives. Everyone
with SCD establishes a baseline state of chron-
ic anemia that typically doesn’t require trans-
fusion. Chronic anemia varies by individual
based on several factors, including genotype
and other factors. The patient and provider
should be aware of the baseline Hb to moni-
tor for acute anemia, which occurs when their
baseline drops by 2.0 g/dL or more.

Acute anemia can be caused by multiple
factors, including splenic sequestration, de-
layed transfusion reaction, acute chest syn-
drome, aplastic crisis, and infection. During
acute anemia, providers monitor the reticulo-
cyte count with the complete blood count to
assist with determining the etiology and sub-
sequent treatment. Close monitoring can aid
early detection of bone marrow dysfunction,
which may occur as a result of aplastic crisis.

Splenic sequestration

In young children with SCA, sickled red blood
cells trapped in the spleen are common and
leads to hyposplenism. Acute splenic sequestra-
tion occurs when a large volume of circulatory
blood is trapped in the spleen, causing en-
gorgement. It most commonly occurs in chil-
dren between 1 and 4 years, but depending on
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Wide-ranging effects

Sickle cell disease affects most body systems, resulting in comorbidities,
frequent hospitalizations, lifelong healthcare needs, and premature
death. In addition to the conditions shown below, patients can experi-
ence anemia, infection (including sepsis), pressure injuries, priapism,
pregnancy complications, and delayed growth and puberty.

Stroke

Heart failure

Hepatomegaly

Gallstones

Dactylitis

Avascular necrosis

Vaso-occlusion

Retinopathy

Pulmonary hypertension

Acute chest syndrome

Splenic sequestration

Renal failure
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the genotype, older children and adults also can
experience it.

Signs of splenic sequestration in infants in-
clude acute anemia and shock; older children
and adults may complain of severe pain. Typi-
cally, no cause for the condition can be deter-
mined. Because splenic sequestration may re-
cur and result in potentially severe effects,
healthcare providers and parents should receive
education on palpating the spleen and monitor-
ing for signs and symptoms. Recurrent splenic
sequestration frequently requires splenectomy.

Avascular necrosis

Avascular necrosis occurs as a result of blood
vessel occlusion in the bones with subsequent
ischemia and necrosis. It can manifest in child-
hood but is most common in adults. The most
frequent sites of avascular necrosis are the
femoral and humeral heads, but it also can oc-
cur in other bones. Signs and symptoms include
hip, knee, and shoulder pain. Without treat-
ment, avascular necrosis can lead to permanent
damage with chronic pain and impaired mobil-
ity. When avascular necrosis is suspected, refer
the patient for orthopedic consultation.

Acute chest syndrome
Acute chest syndrome is a medical emergency
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and a common cause of hospitalization and
death in individuals with SCD. It’s seen most
frequently in children younger than 10 years,
but is more severe in older children and
adults. Causes include occlusion and infarction
in the lung vessels, inflammation, infection,
pulmonary embolism, and bronchospasm. The
syndrome can develop slowly or suddenly,
and frequently appears similar to pneumonia.
Signs and symptoms include decreased
oxygen saturation levels, shortness of breath,
fever, and chest pain. In some cases, acute
chest syndrome progresses to respiratory fail-
ure and multisystem organ failure. Treatment
includes incentive spirometry, antibiotics, oxy-
gen, bronchodilators, and transfusion. Chil-
dren and adults with concurrent SCD and asth-
ma as well as those with prior episodes of
acute chest syndrome are at increased risk.

Stroke

Stroke is a severe complication of SCD and a
key contributor to disability and death. Pa-
tients may have overt (ischemic or hemor-
rhagic) or silent stroke. Without intervention,
children with SCA have an approximately 1 in
10 chance of overt stroke; however, it’s rare in
individuals with other genotypes. Overt stroke
typically occurs as a result of vessel occlusion
or stenosis in the cerebral arteries.

To detect overt stroke risk, children with
SCA between ages 2 and 16 years should re-
ceive annual transcranial doppler screening.
Those with abnormal results should begin
chronic red blood cell transfusion therapy for
stroke prevention. According to American So-
ciety of Hematology guidelines, after 1 year
of therapy, individuals interested in stopping
transfusions can be evaluated for a switch to
hydroxyurea therapy. For children and adults
with clinical signs of stroke (overt or silent),
providers should immediately administer a
blood transfusion (within 2 hours of clinical
presentation) before making a definitive diag-
nosis. After diagnosis, the provider should ini-
tiate chronic red blood cell transfusion therapy
for secondary stroke prevention.

Silent stroke affects as many as one in three
children and one in two adults with SCD and
can lead to cognitive impairment and risk for
future stroke. Silent strokes frequently occur
without noticeable symptoms and commonly
aren’t diagnosed without magnetic resonance
imaging (MRD. Assess children for develop-
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mental delays and both children and adults
for cognitive impairment; refer patients and
families to a neuropsychologist or psycholo-
gist when indicated. In addition, because of
the high rates of silent stroke, the American
Society of Hematology guidelines recommend
that children and adults with SCA receive a
one-time screening using MRI to assess for
silent strokes.

Priapism

Priapism, which affects over one-third of
males with SCD, occurs when the blood ves-
sels in the penis become obstructed and don’t
allow normal blood flow, causing persistent
erection. Affected individuals should drink
fluids, attempt urination, and take a warm
bath or shower. Permanent damage can occur
over time and may lead to erectile dysfunction
and impotence. Priapism lasting longer than 4
hours is a medical emergency.

Other Complications

Other SCD complications include delayed
growth and puberty, eye problems (such as
retinopathy), gallstones, heart problems (such
as heart failure or pulmonary hypertension),
kidney problems (such as acute renal failure),
leg ulcers, liver problems (such as acute hepat-
ic sequestration), and pregnancy complications
(such as preeclampsia).

Treatment

Methods for treating SCD and its symptoms in-
clude pharmacologic and nonpharmacologic
options, as well as surgery when necessary.

Penicillin prophylaxis

Infants and children with SCA should receive
daily oral penicillin for protection against in-
fection and sepsis. Prophylaxis should contin-
ue until the child is at least 5 years old but
may be continued longer if they’ve had sepsis
or splenectomy. Children with other types of
SCD may receive daily penicillin if they’ve had
a splenectomy. Before ending penicillin pro-
phylaxis, children should receive the complete
pneumococcal vaccine series.

Pain management
Management of acute and chronic pain in-
cludes pharmacologic and nonpharmacologic
therapy.

Pharmacologic therapy. For acute pain
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management in the acute care setting, assess
pain and administer medication within 1 hour
of the patient’s arrival. The assessment should
include pain characteristics, associated symp-
toms, location, intensity, and recent analgesic
use. Reassess pain every 30 to 60 minutes, and
administer additional pain medication as nec-
essary to optimize pain management.

When an individualized pain plan created
by the SCD provider is available, treatment
should follow it. If a plan isn’t available, base
medication selection on findings from the pain
assessment, the patient’'s home medication
therapy, and their experience with effective
medications and dosages.

Chromnic pain management aims to improve
function and quality of life, so opioid therapy
should be based on function, goals, and like-
lihood of sustained benefit over time. For
acute and chronic pain, opioids provide the
foundation of pain management; however, a
multimodal approach that includes non-opi-
oid medications (for example, non-steroidal
anti-inflammatory drugs, serotonin and norep-
inephrine reuptake inhibitors, or gabapenti-
noids) may optimize pain management.

Nonpharmacologic therapy. Nonphar-
macologic approaches are an important part of
the pain management plan. Beneficial strate-
gies for acute pain include massage, yoga, vir-
tual reality, and guided relaxation. Individuals
with chronic pain may benefit from cognitive
behavioral therapy or provider-delivered in-
tegrative approaches (such as acupuncture).

Blood transfusion
Acute blood transfusions increase the Hb level
and replace abnormal red blood cells with
normal cells. Transfusions are administered
during complications such as acute stroke,
acute chest syndrome, and multi-organ failure.
Frequently, individuals with SCD receive pre-
operative transfusions to avoid postsurgical an-
esthesia complications, including vaso-occlu-
sive episodes and acute chest syndrome.
Individuals with SCD who’ve had an overt
stroke or who are at risk for stroke should re-
ceive chronic red blood cell transfusion ther-
apy for at least 1 year to reduce risk of first
stroke or repeat stroke. Some will need to
continue chronic transfusion therapy indefi-
nitely, but others may be evaluated for transi-
tioning to the maximum tolerated dose of hy-
droxyurea.
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Key nursing implications

Nursing best practices when caring for patients with sickle cell disease
(SCD) include the following actions.

Be aware of the stigmatization encountered by individuals with SCD,
and provide culturally sensitive care and advocacy, particularly for
pain management.

Conduct a timely and comprehensive pain assessment with prompt
pain management.

Understand that individuals with SCD will likely not have a “typical”
pain presentation.

Recognize that failing to believe that the individual with SCD is in
pain contributes to additional suffering.

Monitor for life-threatening and severe complications, such as acute
chest syndrome and stroke.

Assess for psychosocial complications, and make appropriate referrals.
Provide patient and family education.

Promote patient and family self-management.

Transfusions may be simple (infusion of
donor blood without removal of recipient
blood) or exchange (removal of recipient blood
before or during donor blood infusion). Ex-
change transfusion can be manual or via an au-
tomated machine.

Chronic red blood cell transfusion therapy
typically occurs once every 3 to 4 weeks to
maintain HbS levels at a prescribed level (usu-
ally less than 30%). Chronic therapy also may
be used in individuals who don’t respond to
hydroxyurea therapy. Potential complications
of chronic transfusion therapy are alloimmu-
nization (immune response after frequent ex-
posure to foreign antigens), infection, and
iron overload; risk of iron overload can be re-
duced with exchange transfusion.

Bone marrow transplant

Bone marrow transplant is the only SCD cure.
It requires a genetic match, most frequently a
sibling without SCD, and usually is performed
in childhood because risks increase in adults.
When the donor is a sibling and a good genet-
ic match, about 85% of children have a suc-
cesstul transplant. Potential complications in-
clude infection, seizures, graft-versus-host
disease, and death. Lifelong medications are
required to reduce complication risks.

Medications

Four medications—hydroxyurea, L-glutamine,
voxelotor, and crizanlizumab—have been ap-
proved to treat SCD and its symptoms. In 1998,
the Food and Drug Administration (FDA) ap-
proved the oral medication hydroxyurea for
adults with SCD. Guidelines now recommend
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also offering it to children who are 9 months
and older. The medication is contraindicated
in pregnant and breastfeeding women.

Hydroxyurea increases fetal Hb levels and
lowers white blood cell (WBC) and platelet
counts, preventing or reducing SCD complica-
tions, such as vaso-occlusive episodes, pain,
and acute chest syndrome, as well as mortali-
ty. It's recommended for daily use by children
and adults with SCA, particularly those with
frequent vaso-occlusive episodes, recurrent
acute chest syndrome, or severe anemia. It al-
so can be considered in individuals with other
genotypes and frequent pain. Adherence is
critical to sustain elevated levels of fetal Hb.
Low platelet or WBC count side effects may
occur; they can be resolved with dose adjust-
ment. WBC, platelet, and reticulocyte counts
should be monitored every 2 to 3 months.

In 2017, L-glutamine, an amino acid, was
approved by the FDA to treat SCD in those
age 5 and older. It's taken orally twice a day
to reduce the number and length of hospital-
izations for sickle cell pain and reduce rates of
acute chest syndrome.

Voxelotor and crizanlizumab were ap-
proved by the FDA in 2019. Voxelotor is an
oral medication approved for use in adults
and children age 12 and older to prevent sick-
ling and blood vessel occlusion. It decreases
red blood cell hemolysis, increasing Hb and
decreasing anemia. Crizanlizumab is an 1.V.
medication approved for use in adults and
children age 16 and older to prevent adhesion
of red blood cells to vessel walls, reducing oc-
clusion, inflammation, and pain crises.

Nursing implications

Nursing care for patients with SCD focuses on
assessing for and identifying complications,
advocating for pharmacologic and nonphar-
macologic treatment approaches, and individ-
ualizing care to meet patient and family
needs. (See Key nursing implications.) In ad-
dition, nurses are critical to patient and family
education, which should include SCD man-
agement, how to recognize signs and symp-
toms of severe complications, and when to
notify their provider. AN

Access references and patient education information at
myamericannurse.com/?p=77479.

Shannon Phillips is an associate professor at Medical University of
South Carolina College of Nursing in Charleston.
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1. A patient with which genotype is
more likely to have severe sickle cell
disease (SCD)?

a. SB0 thalassemia

b. SB+ thalassemia

c. SC

d. AS

2. The most common SCD symptom is
a. dyspnea.
b. chills.
c. fever.
d. pain.

3. Which statement related to an SCD
vaso-occlusive episode is correct?

a. Pain onset is gradual and lasts
at least 3 hours with no deter-
minable cause other than blood
vessel occlusion.

b. Pain onset is severe and lasts
at least 6 hours with no deter-
minable cause other than blood
vessel occlusion.

¢. Vaso-occlusive episodes begin
as early as 6 months of age.

d. Vaso-occlusive episodes usually
begin in adolescence.

4. What percentage of adolescents
and adults with SCD experience
chronic pain?

a. 10%

b.20%

c. 30%

d. 40%

5. Acute anemia can be caused by all
of the following except

a. pulmonary embolism.

b. aplastic crisis.

¢. delayed transfusion reaction.
d. infection.

6. The most frequent sites of avascu-
lar necrosis are the

a. spleen and liver.

b. femoral and humeral heads.
¢. radial and tibial heads.

d. kidney and lungs.
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7. Which statement about stroke in
patients with SCD is correct?

a. Stroke is more common in pa-
tients with SBO thalassemia
genotype, with a 1in 5 chance of
overt or silent stroke.

b. Children with SCA between ages
2 and 16 years should receive an-
nual transcranial doppler screen-
ing to detect stroke risk.

¢. Chronic red blood cell transfu-
sion therapy for stroke preven-
tion is recommended for those
between ages 12 and 18.

d. For patients who have signs of a
stroke, blood transfusion should
not be given until the diagnosis
is confirmed.

8. According to the American Society
of Hematology guidelines related to
silent stroke, children and adults

a. with SCA should receive a one-
time magnetic resonance imag-
ing (MRI) screening to assess for
silent strokes.

b. with SS should receive annual
MRI screening to assess for silent
strokes.

c. with SCA do not need to under-
go MRI screening to assess for
silent strokes.

d. with SS should receive MRI
screening to assess for silent
strokes based on lab results.

9. Treatment of priapism includes
a. drinking plenty of fluids.
b. restricting fluids.
c. taking a cold bath.
d. taking a cold shower.

10. How often should infants and chil-
dren with SCA receive penicillin for
protection against infection, sepsis,
and splenic dysfunction?

a. Every other day

b. Daily

c. Weekly

d. Monthly

11. Which statement about blood
transfusions in patients with SCD is
correct?

a. Acute transfusions are rarely
needed for acute chest syn-
drome.

b. Acute transfusions increase he-
moglobin (Hb), but don't replace
abnormal cells.

¢. Chronic transfusion therapy is
only used for those who experi-
ence stroke.

d. Chronic transfusion therapy typi-
cally occurs once every 3 to 4
weeks.

12. Which is an oral medication that
decreases red blood cell hemolysis, in-
creasing Hb and decreasing anemia?

a. Hydroxyurea

b. L-glutamine

c. Voxelotor

d. Crizanlizumab

13. Which medication is recommend-
ed for daily use by children and adults
with SCA?

a. Hydroxyurea
b. L-glutamine
c. Voxelotor

d. Crizanlizumab

14. Which is an appropriate teaching
point for the parent of a child with
SCD?

a. A fever of 100° F (37.7° C) re-
quires calling your provider im-
mediately or going to the nearest
emergency department to be
seen by a provider.

b. A fever of 101.3° F (38.5° C) re-
quires calling your provider im-
mediately or going to the nearest
emergency department to be
seen by a provider.

¢. Infants as young as 8 months old
can experience pain.

d. If signs of stroke, such as numb-
ness, occur, call your provider.
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