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Essential strategies and tactics
for managing sickle cell disease

Key to patients’ well-being is the family physician’s
watchfulness—through periodic lab testing and health
checks and diligent application of preventive measures.

PRACTICE
RECOMMENDATIONS

) Offer rapid access to
narcotic analgesia for
patients with sickle cell
disease (SCD) who have
recurrent vaso-occlusive
crises, to prevent unnecessary
hospitalization. ()

) Provide oral penicillin
prophylaxis against
pneumococcal disease in
patients < 5 years of age
who have sickle cell anemia
(SCA), but not in children
whose SCD is less severe. (R)

) Screen all patients with
SCA annually, beginning
at age 2 years until age

16 years, for their risk of
stroke, using a transcranial
Doppler study. (R)

Y Administer the COVID-19
mRNA vaccine series to all
patients with SCD, unless
contraindicated. (A)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

Consensus, usual practice,
opinion, disease-oriented
evidence, case series

one of the more common genetic hemoglobinopathies.

Homozygous production of the S variant of hemoglobin
(Hb) in red blood cells (RBCs) results in profound sickling under
conditions of physiologic stress, a condition known as Hb SS dis-
ease. People with Hb SS disease are at risk of chronic hemolytic
anemia, tissue ischemia that causes vaso-occlusive pain syndrome,
and other vaso-occlusive complications.' They also experience a
> 20-year reduction in life expectancy, compared to age-matched
controls; onset of risk of early death is usually after age 25 years.

People with heterozygous expression of the Hb S variant—
that is, from one parent, and expression of Hb A from the other
parent—are said to have sickle cell trait (SCT). They typically do
not have symptoms of SCD, although they can experience vaso-
occlusive pain under severe physiologic stress and suffer sud-
den death more often than age-matched controls. People who
are heterozygous for Hb S but have another hemoglobinopathy
(eg, sickle B thalassemia) might have milder SCD, with fewer
symptoms, or might have severe sickle cell anemia (SCA).

1 Alleviating the harsh burden of illness. All patients with
SCD are more likely than age-matched counterparts to experi-
ence income loss because of their disability; the same loss is true
for their caregivers. Such loss, when combined with time spent
in the health care system, can be catastrophic.>? But this loss can
be mitigated with access to regular, comprehensive health care
that includes the steps described here to detect SCD early and
reduce the likelihood of complications.**

To begin, TABLE 1° lists typical laboratory findings and clas-
sifications in patients who are homozygous or heterozygous for
Hb S, and therefore experience more severe Hb SS disease or
milder SCD, respectively.

T he group of disorders known as sickle cell disease (SCD) is

Who should be screened
for hemoglobinopathy?
Because of the presence of the fetal Hb (Hb F) in newborns
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All patients with SCD

are more likely than age-
matched counterparts to
experience income loss
because of their disability.
But this loss can be
mitigated with access to
regular, comprehensive
health care.

and infants, clinical signs of Hb SS before age
2 months are uncommon. Neonatal clinical
laboratory testing is necessary for prompt
identification of Hb SS; universal screening is
now required by all states (although parents
can opt out by claiming a religious exemp-
tion). A positive test result requires confirma-
tory testing: most often, Hb electrophoresis
or DNA testing.

A confirmed positive homozygous
(Hb SS) or heterozygous (Hb S) result is re-
ported to the patient’s identified medical
home for subsequent management. Thus,
pediatric patients with SCD can be identified,
and prophylactic treatment initiated, as early
as possible. Later in the patient’s life, repeat
screening for SCD and SCT is recommended
at the initiation of pregnancy care’ and prior
to the start of high-intensity physical training,
as occurs in college and professional athletics
and in certain branches of the military.®

Putting prevention

into practice

Some of the recommendations we make to
prevent complications of SCD are directed
only at patients with severe disease—ie, those
who have Hb SS SCD or sickle ° thalassemia
(SCA); the rest apply to all patients with SCD

N MDEDGE.COM/FAMILYMEDICINE

(TABLE 2%9). (For patients with SCT, follow
guidelines as you would for patients who do
not have SCD, unless otherwise noted.)

In addition, keep in mind that preventive
recommendations made by the US Preven-
tive Services Task Force (Exhibit 5 in the Ex-
pert Panel Report)® apply to all patients with
SCD and SCT.

Prevention of invasive

pneumococcal disease

All patients with SCD are assumed to have
lifelong splenic dysfunction that begins in
childhood. This is particularly true for those
with SCA. In the absence of vaccination, the
lifetime incidence of pneumococcal bactere-
mia resulting in serious complications is as
high as 16% in SCD.” In multiple random-
ized clinical trials, prophylactic penicillin
dosing has proved beneficial in these pa-
tients, demonstrating a decrease in the risk of
(1) pneumococcal infection and (2) early
death during the study period, with minimal
adverse effects.’

Prophylactic penicillin dosing should
be initiated during infancy in patients with
SCA. From ages 3 months to 3 years, the dos-
age of penicillin V is 125 mg twice daily; from
3 to 5 years, 250 mg twice daily. After age
5 years, the decision to continue penicillin is
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TABLE 1

Typical clinical laboratory findings in sickle cell anemia, disease, and trait®

Hb variant (g/dL)

Genotype Hb | Hb S | Hb A | Hb A2 | Hb F | Hb C
Sickle cell anemia

Hb SS disease 6-9 > 90 0 <35 <10 0

,f:]caklz feomia 79 >80 0 >35 <20 0
Sickle cell disease

Hb SC disease 9-14 50 0 <35 <1.0 45

'fliwcaklifgmia 9-12 > 60 10-30 >3.5 <20 0

Sickle cell trait
Hb AS Normal <40 > 60 <35 | <1.0 | 0

Hb, hemoglobin.
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individualized, with consideration of prior
severe pneumococcal infection and general
preventive health maintenance. Penicillin-
allergic patients can be given erythromycin.
All patients with SCD who have had surgical
splenectomy should be placed on antibiotic
prophylaxis (ie, penicillin as dosed above).®

The polyvalent pneumococcal vaccine
has resulted in significant protection against
invasive pneumococcal disease; mortality
from pneumococcal disease among patients
with SCD who are younger than 14 years has
decreased dramatically since the vaccine was
introduced.® For all patients with SCD, the
standard PCV13 series should be adminis-
tered beginning at age 6 weeks. A 2-dose se-
ries of the PPSV23 vaccine, which includes
more Streptococcus pneumoniae serotypes
than the PCV13 vaccine, should be adminis-
tered beginning at age 2 years or 8 weeks after
completion of the PCV13 series, whichever
comes first.

Prevention of flu, COVID-19, and
other vaccine-preventable illness
I Influenza. Beginning at age 6 months, all
patients with SCD should receive inactivated
influenza vaccine annually at the beginning
of the influenza season. Avoid using the live
attenuated vaccine (Flumist) because of an
associated increased risk of severe or compli-
cated infection."

1 COVID-19, caused by severe acute re-

spiratory syndrome coronavirus 2 (SARS-
CoV-2), is especially problematic in patients
with SCD'; infection causes mortality at a
rate as high as 7%.°> The SARS-CoV-2 mRNA
vaccine series is potentially lifesaving for
these patients.'” In addition, at times of high
community prevalence, make an effort to
minimize patients’ exposure to SARS-CoV-2,
by providing telemedicine visits.

1 Follow the immunization schedule.
Patients with SCD should receive all standard
recommended vaccinations (ie, those rec-
ommended by the Advisory Committee on
Immunization Practices.?) Inactivated virus
vaccines are preferred in SCD, when available.
For patients who are behind on vaccinations,
use a standard vaccine catch-up schedule.

Screening and prevention

of complications such as stroke

I Determining the risk of stroke. Patients
with SCA who are not monitored have a
10% to 11% lifetime prevalence of stroke.>*
An abnormal transcranial Doppler (TCD)
study (defined as a time-averaged mean max-
imum velocity = 200 cm/s in the distal inter-
nal carotid artery or proximal middle cerebral
artery) is predictive of a 40% risk of stroke in

2See: www.cdc.gov/vaccines/schedules/downloads/
child/0-18yrs-child-combined-schedule.pdf (children
and adolescents) and www.cdc.gov/vaccines/
schedules/downloads/adult/adult-combined-
schedule.pdf (adults).
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MANAGING SICKLE CELL DISEASE

patients with SCA. With chronic transfusion
therapy, a 92% reduction in the risk of stroke
is achievable."

All patients with SCA should undergo
annual screening with TCD ultrasonography
from ages 2 to 16 years.® Those who have an
abnormal TCD study should receive chronic
transfusion therapy. Screening is not recom-
mended for patients with SCD or SCT.

1 Other complications. Screen and man-
age as follows:

¢ Proteinuria. Left untreated, SCD can
affect the kidneys and lead to renal
failure. Annual screening for protein-
uria is recommended beginning at age
10 years, with referral when the test is
positive and reproducible.

e Lung disease and cardiovascular dis-
ease. Screening for progression oflung
disease and for cardiovascular disease
is not recommended in asymptomatic
patients with SCD, except through the
history.

e Blood pressure screening and man-
agement of hypertension are based
on Joint National Committee (JNC 8)
guidelines.'®

« Screening for ocular complications by
an eye care provider is recommended
beginning at age 10 years.

TABLE 2%° summarizes recommenda-
tions on the prevention and early detection of
complications of SCD.

Pregnancy planning
The Centers for Disease Control and Preven-
tion recommends that a “reproductive life
plan” be part of every person’s health jour-
ney (TABLE 2).%° The plan is especially rel-
evant for female patients who have a known
heritable concern, such as SCD, in which a
pregnancy is more likely to be complicated
by growth restriction, preterm delivery, and
fetal demise. These risks are reduced—but
not eliminated—with intensive surveillance
of the pregnancy. Pregnancy in patients with
SCD is also more likely to be complicated by
preeclampsia, venous thromboembolism, in-
fection, and maternal death.

1 Other recommendations:

o Every patient with SCD should receive

N MDEDGE.COM/FAMILYMEDICINE

genetic counselling before conceiving,
when possible.

o Pregnancy should be considered high
risk in women who have SCD, and
monitored as such.

o Women with SCD can use any method
of contraception—none of which put
them at increased risk of complica-
tions, compared to the general popu-
lation. Rather, it is pregnancy that puts
them at greater risk of morbidity and
mortality in every age group.

Ambulatory management

of acute complications

I Vaso-occlusive pain crisis. The hallmark
of SCD is the acute pain crisis. Almost all pa-
tients with SCD (and the occasional patient
with SCT) will experience a pain crisis. In
more affluent countries, management of an
acute pain crisis almost always includes opi-
oid analgesia.®

For the most part, pain crises manifest in
a predictable pattern. Although patients with
SCD might have acute pain, other causes of
acute pain, such as an acute intra-abdominal
process or (in older patients) a cardiac pro-
cess, should be considered as well.

For patients having a vaso-occlusive
pain crisis, achieving rapid analgesia is key to
management. Ready availability of narcotics,
at home or under observation, prevents sub-
sequent hospitalization; nonsteroidal anti-
inflammatory drugs can be used as adjuvant
treatment in patients without contraindica-
tions.>% An individualized treatment plan, in-
cluding access to analgesia at an appropriate
dosage, should be negotiated, and adhered
to, by the patient and the care team.

Rapid access to higher-level care, includ-
ing parenteral analgesia, is important if out-
patient management is desired. In addition,
escalation to a higher level of care should
occur if there is hypoxia (or another reason
to suspect acute chest syndrome [ACS; dis-
cussed in a bit]) or dehydration that requires
parenteral therapy. Use of nondrug therapy,
such as heat, should be encouraged. The care
team should work with the patient’s school
or employer to negotiate time away through
the federal Family Medical Leave Act of 1993,
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TABLE 2

Prevention and early detection of complications of sickle cell disease and

sickle cell anemia®”®

Target® and recommendation Comment Strength of
recommendation®
Prevention of pneumococcal infection
SCA: Provide oral penicillin V prophylaxis 125 mg bid (age < 3y) A
250 mg bid (age 3-5y)
SCA: Discontinue oral penicillin V prophylaxis at age | Continue prophylaxis when there is a history of B
5y after pneumococcal vaccine series is completed splenectomy or invasive pneumococcal infection
(see next recommendation)
SCA, SCD: Vaccinate against Streptococcus All ages A
pneumoniae
Early detection of bloodborne pathogens
SCA, SCD: Screen for HIV and hepatitis C virus Provide 1-time screening for: C
Inisettem i (gHes PR e patients born between 1945 and 1965
e patients who have received multiple transfusions
Electrocardiography screening
SCA, SCD: Do not screen asymptomatic patients C
Screen for retinopathy
SCA: Refer to an ophthalmologist for a dilated Begin screening at age 10 y; then screen biennially B
retinal exam if results are normal
SCA: For patients with a normal dilated retinal C
exam, repeat screening at 1- or 2-y intervals
Screen for risk of stroke using neuroimaging (CT, MRI, TCD)
SCA: Perform annual TCD study at ages 2-16 y TCD is performed by the methods used in the Stroke | A
Prevention Trial in Sickle Cell Anemia (STOP)?
SCA: Refer children with a conditional (170-199 cm/s) | The specialist should have expertise in long-term A
or elevated (> 200 cm/s) TCD study to a specialist transfusion therapy aimed at preventing stroke
SCA, SCD: Do not perform screening TCD in: A
¢ pediatric patients who have a genotype other
than SCA (eg, sickle p°thalassemia or Hb SC)
e any patientsage > 17y
SCD: Do not use MRI or CT to screen asymptomatic B
patients
Screen for pulmonary disease
SCA, SCD: Screen with pulmonary function testing Do not screen asymptomatic patients B
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or other means, because a pain crisis is not a
planned event.

I Fever. Because of the risk of serious
infection as a consequence of functional as-
plenia, fever is particularly worrisome in pa-
tients with SCA and problematic in patients
with SCD. The increased risk begins as the
physiologic level of Hb F declines beginning
at age 2 months.

CONTINUED

ACS, characterized by a combination
of respiratory symptoms or new infiltrates,
often manifests initially with fever, and can
progress rapidly to death if treatment is de-
layed. The initial signs and symptoms may
be subtle; suspicion should remain high in
any patient with respiratory symptoms who is
newly hypoxic, even those who do not have
fever. Osteomyelitis, another febrile illness, is
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MANAGING SICKLE CELL DISEASE

TABLE 2

Prevention and early detection of complications of sickle cell disease and

sickle cell anemia®® (cont'd)

Target® and recommendation

Comment

Strength of
recommendation®

Preconception counseling

SCA, SCD: Work with patients to establish a
reproductive life plan

Early detection of renal disease

SCA, SCD: Screen annually for proteinuria beginning
atage 10y

Refer the patient to a renal specialist when the test
result is positive

Early detection of symptomatic anemia

SCA, SCD: Measure baseline Hb level upon discovery
of anemic state; follow with periodic monitoring for
anemia

Track baseline Hb level over time

CT, computed tomography; Hb, hemoglobin; MRI, magnetic resonance imaging; SCA, sickle cell anemia; SCD, sickle cell disease; TCD, transcranial Doppler.

2 Applicable to either SCD or SCA or both, as stated.

bSee “Strength of Recommendation” definitions on page 254.

also potentially life threatening if not treated
promptly.

All patients with SCD whose body tem-
perature is > 101.3 °F should be evaluated
with appropriate clinical laboratory testing
(complete blood count; inflammatory mark-
ers, such as C-reactive protein; basic chemis-
try parameters; and other tests as indicated,
including serum lactate and urine culture),
blood culture, and chest radiography. Em-
piric parenteral antibiotics are required until
the patient is known to be nonbacteremic,
regardless of vaccination status. Outpatient
follow-up and even outpatient management
with ceftriaxone can be offered in select cir-
cumstances (eg, if the patient so desires or
is nontoxic, and if close follow-up can be
assured).! If ACS is a possibility based on
symptoms or radiographic findings, outpa-
tient management is not an option.

I Anemia. Patients with SCA, and some
with SCD, have an Hb level that is chronically,
sometimes critically, low. A baseline Hb level
should be established for a patient with SCD
and then monitored periodically. A drop in
the Hb level > 2 g/dL from baseline (or an
initial Hb level of 6 g/dL if the baseline is un-
known) constitutes acute anemia. Patients in
whom anemia has been diagnosed should
be emergently evaluated for acute splenic
sequestration, an aplastic episode, a delayed

N MDEDGE.COM/FAMILYMEDICINE VOL 71, NO 6 |

hemolytic transfusion reaction, ACS, or infec-
tion, and should be treated appropriately.

Simple transfusion can be used in an
acute setting to restore and maintain Hb at a
safe level. Iron overload and formation of RBC
alloantigen are associated with multiple trans-
fusions; once either of these conditions is es-
tablished, subsequent transfusion therapy can
be harmful. Care must be taken to prescribe
transfusion appropriately; leukocyte-depleted
RBCs should be used when available.

It is important to define specific goals of
transfusion to optimize its use. Patients who
have received multiple transfusions should
have enhanced monitoring for bloodborne
infection, such as hepatitis C virus. Acute
aplastic crises are caused by parvovirus B19;
when other members of the household who
have SCD are present, they should be moni-
tored for this viral infection with serial mea-
surement of Hb and white blood cell count.®

1 Other acute problems. Should stroke,
acute renal failure, priapism, or hepatobiliary
complications develop, evaluate the patient
rapidly and refer them to the appropriate care
team for management.

Management
of chronic complications
1 Chronic pain is a problem for many patients

JULY/AUGUST 2022 | THE JOURNAL OF FAMILY PRACTICE
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Administer

the standard
PCV13 series

for all patients
with sickle

cell disease
beginning at age
6 weeks.
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with SCD. The etiology of this symptom should
be investigated fully because a vaso-occlusive
crisis is characterized by acute pain. Avascular
necrosis or ulcers due to chronic vaso-occlusion
should be managed definitively when possible.
Adjuvant therapy for chronic pain, such as heat
or massage, should be encouraged.

In some patients, chronic pain without
objective findings develops over time and
becomes unresponsive to nonopioid phar-
macotherapy. Such patients might require
chronic opioid therapy, the need for which
is dictated by the ability of the patient to per-
form their activities of daily living. For pa-
tients who require long-term daily narcotic
drugs, best practices—obtaining informed
consent, using registries and contracts, ran-
dom drug testing, and providing naloxone
[Narcan] for overdose emergency use—
should be employed.*

I Chronic anemia can be managed with
transfusion when elevating the Hb level is re-
quired (eg, preoperatively, to prevent stroke,
to manage priapism). For some patients, on-
going transfusion is required; care should be
taken to avoid iron overload and hemolysis
due to antibody formation. Ongoing surveil-
lance for these complications is required.®

I Other chronic problems. Patients
with SCD who develop avascular necrosis,
vaso-occlusive ulcers, pulmonary hyperten-
sion, renal disease, recurrent priapism, or
ophthalmologic complications should be co-
managed with a care team.®

Pharmacotherapy and SCA

A principal goal in the management of
patients with SCA is prevention of vaso-
occlusive events, including ACS and acute
pain crises.

I Hydroxyurea, a key component of SCA
treatment, is a ribonucleotide reductase in-
hibitor that increases the level of Hb F, thus
reducing the absolute number of symptom-
atic vaso-occlusive events and increasing ar-
terial blood flow. It is most useful for patients
who have multiple crises. The drug prolongs
survival and reduces the need for transfusion
and hospitalization.*®

Hydroxyurea can be started in patients
at age 9 months; blood testing should be
performed at the start of treatment and the

dosage titrated based on blood counts. Initial
blood work includes:

o Hb level;

o Hb electrophoresis with the quantita-
tive percentage of Hb F;

¢ complete blood count with differential
and reticulocyte counts;

« chemistry profile (electrolytes, lactate
dehydrogenase, total protein, albu-
min, total bilirubin);

« liver function tests (aspartate amino-
transferase, alanine aminotransferase);

« measurement of renal function (blood
urea nitrogen, creatinine);

+ serum vitamin B, and folate;

e serum iron, total iron-binding capac-
ity, and ferritin;

« hepatitis B, hepatitis C, and parvovirus
B19 antigen; and

o serologic testing for HIV.

Testing should also include a pregnancy
test for postmenarchal females because hy-
droxyurea is in US Food and Drug Adminis-
tration pregnancy risk category X.

Avoid hydroxyurea in lactating women;
dose the drug renally in the setting of renal
disease. Because hydroxyurea has a high rate
of serious adverse effects and drug-drug in-
teractions, it should be offered in conjunction
with an individualized care plan.

Hydroxyurea can also be offered to pa-
tients with other forms of SCD who have re-
current vaso-occlusive symptoms.

I Two newer medications improve oxy-
gen delivery in patients with SCD. Voxelotor,
approved in 2019, works to reduce Hb S po-
lymerization by binding to the alpha chain of
Hb S and, subsequently, increasing its oxygen
affinity. The drug is generally well tolerated
and can be used in patients with SCD who are
> 12 years.'® Crizanlizumab is a monoclonal
antibody directed against P-selectin, an ad-
hesion molecule located on endothelial cells
and activated platelets. The efficacy of crizan-
lizumab was demonstrated in the SUSTAIN
trial, in which it reduced vaso-occlusive pain
in patients = 16 years."”

All of these medications have a nar-
row toxic-therapeutic window. They should
therefore be administered with the participa-
tion of a multidisciplinary care team.
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The need for coordinated,

comprehensive care

Patients with SCD report how challenging their
disease is. All patients with SCD are more likely
than age-matched counterparts to experience
loss, including workdays for disability, educa-
tional potential, workdays for caregivers of af-
fected children, and time spent in the hospital
or the emergency department.*® These losses,
with the concomitant stress associated with
chronic illness and the struggle to manage re-
current pain crises and chronic complications,
are often overwhelming.

Comprehensive care can, as we have il-
lustrated in this discussion, mitigate these
losses. Such care should include extensive
education, genetic counseling, infection
prevention, pain management, and imple-
mentation of evidence-based management
guidelines.?>*¢ Patients with SCD report that
their illness outlook would be better with

o greater provider knowledge of SCD,

o destigmatization of narcotics for SCD

vaso-occlusive pain management,

o optimal coordination among mem-

bers of the health care team, and

e improved transportation for appoint-

ments.

Patients also report that barriers associated
with the unique US health care financing sys-
tem are often insurmountable. As patients
with SCD live longer, improved care manage-
ment should focus on reducing these barriers
and enhancing their quality of life.?'#1*  JFP
CORRESPONDENCE

Robert Allen Perkins, MD, MPH, Department of Family
Medicine, University of South Alabama College of Medicine,

1601 Center Street, 2N, Mobile, AL 36604; perkins@health.
southalabama.edu
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mortality as high
as 7% in patients
with sickle

cell disease;

the mRNA
vaccine series

is potentially
lifesaving for
them.
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