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A pproximately 100,000 people live with 
sickle cell disease (SCD) in the United 

States, and 1 of every 350 black children is 
born with the disease.1 Advances in health 
maintenance and therapy mean that more 
young patients are surviving to adulthood, re-
quiring care in the adult primary care setting.

See related editorial, page 28

 While the survival rate has improved for 
adults with SCD, their life expectancy is still 
more than 2 decades shorter than in the gen-
eral population, as complications of chronic 
SCD interact with age-related non-SCD con-
ditions and add to the disease morbidity.2–5 An 
alliance of patient, primary care physician, he-
matologist, and other caregivers is crucial to 
optimizing disease outcomes, and the primary 
care physician is an important partner in pro-
viding optimal care of these patients.
 Here, we review mechanisms of sickle cell 
disease, common complications and their 
management based on current guidelines, and 
current approaches to health maintenance.

 ■ UNDERLYING MECHANISMS

The characteristic mutation of SCD at the 
sixth codon of the beta-globin gene causes a 
substitution of valine for glutamic acid, result-
ing in an abnormal hemoglobin tetramer with 
poor solubility when deoxygenated. The po-
lymerization of deoxygenated hemoglobin S 
is central to vaso-occlusive phenomena, and 
this cascades into secondary processes includ-
ing inflammation, hemolysis, anemia, vascu-
lopathy, and oxidative stress affecting many 
organs.1 Other pathways include increased ad-
herence to vascular endothelium, changes in 
red blood cell membrane structure and func-
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ABSTRACT
Sickle cell disease (SCD) is the most common hemoglo-
binopathy in the United States and causes significant 
disease-related morbidity including multiorgan damage, 
chronic anemia, and debilitating pain crises. Primary care 
physicians play a key role in the medical home model of 
care for adults with SCD. This review focuses on current 
recommendations for health maintenance and provides 
a brief summary of disease complications and current 
updates.

KEY POINTS
Because SCD is a chronic debilitating condition, there is a 
need for anticipatory guidance as part of comprehensive 
care.

Primary care physicians are fundamental to the multidis-
ciplinary approach to improving SCD care.

Disease-modifying therapies, newer hematopoietic stem 
cell transplant techniques, and gene therapies offer the 
potential for cure and improved quality of life.
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tion, and ordered cell-volume control.6 
 SCD genotypes common in the United States 
include SS, SC, sickle–beta zero thalassemia, and 
sickle–beta plus thalassemia. The most preva-
lent and severe genotype is homozygosity of the 
hemoglobin SS mutation, accounting for 60% 
to 70% of US cases. Sickle cell–beta zero thal-
assemia (ie, no hemoglobin A production) has 
a clinical course as severe as homozygous SCD. 
While other sickle cell variants tend to have a 
milder clinical course, a broad range of disease 
severity can be seen within individual genotypes. 

 ■ GENERAL MANAGEMENT STRATEGIES

Current management strategies include pro-
phylactic penicillin and immunizations to 
decrease the occurrence of pneumococcal 
infections, hydroxyurea (a disease-modifying 
agent), blood transfusions (for symptomatic 
acute anemia, stroke management, preopera-
tive optimization), and bone marrow trans-
plant. In 2017, the US Food and Drug Ad-
ministration (FDA) approved L-glutamine 
oral powder for reducing acute complications 
of SCD, and many other drugs are in develop-
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TABLE 1

Acute complications of sickle cell disease
Hepatic Hepatic crisis: right upper quadrant pain, fever, jaundice, nausea,  

tender hepatomegaly, jaundice

Hepatic sequestration: abdominal pain, tender hepatomegaly, and acute  
anemia, but absence of cholestasis or transaminitis

Acute cholecystitis

Splenic  
sequestration

Sudden enlargement of spleen due to trapping of the red cell mass

Presents with left-sided abdominal pain, abdominal distention, pallor, acute 
anemia, hypovolemic shock

Stroke Focal seizures, hemiparesis, speech deficits; hemorrhagic stroke more common 
in adults

Acute ocular conditions Hyphema, central retinal artery occlusion, orbital infarction, orbital compres-
sion syndrome

Acute chest  
syndrome

Fever, respiratory symptoms, chest pain, new infiltrate on chest radiography, 
hypoxia, acute anemia

Acute anemia Decline of the hemoglobin level of 2 g/dL below the baseline value

Etiology includes red cell aplasia, delayed hemolytic transfusion reaction, 
acute bleeding (surgery), spleen sequestration

Priapism Painful sustained penile erection; urinary retention may occur

Fever Repeated splenic infarctions from vaso-occlusion result in hyposplenism 
and functional asplenia, leading to increased susceptibility to infection from 
encapsulated organisms; sickle cell fever, defined as temperature > 38.3°C 
(101.5°F), should prompt rapid evaluation and initiation of antibiotics

Pain Acute excruciating pain, most commonly in the extremities, chest, and back; 
onset may be gradual, duration may be hours to days; triggers include stress, 
exposure to cold, and infectious illness

Multisystem organ 
failure

Usually occurs during a vaso-occlusive crisis

Presents with fever, rapid fall in hematocrit and platelet count, and altered 
sensorium; respiratory, hepatic, and kidney failure

 
Data from American Society of Hematology. Management of Acute Complications of Sickle Cell Disease: A Pocket Guide for the Clinician.  

www.hematology.org/Clinicians/Guidelines-Quality/Quick-Ref/3466.aspx.
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ment and undergoing clinical testing. Gene 
therapy is also progressing, with a recently re-
ported successful outcome in 1 patient.7

 The National Heart, Lung and Blood Insti-
tute (NHLBI) has developed guidelines for the 
care of SCD patients; the most recent version 
was published in 2014.8 The American Society 
of Hematology has developed new guidelines 
on the management of SCD complications 
(https://ashpublications.org/bloodadvances/
article/3/23/3867/429210/American-Society-
of-Hematology-2019-guidelines-for).

 ■ ACUTE COMPLICATIONS

Acute complications of SCD (Table 1) in-
clude hepatic crisis, cholecystitis, splenic se-
questration, stroke, acute chest syndrome, 
acute anemia, priapism, pain, and multisystem 
organ failure.

 ■ CHRONIC COMPLICATIONS

In addition to chronic pain, common compli-
cations of SCD include organ damage (kidney, 
liver, heart, lung), avascular necrosis, cerebral 
infarction, retinopathy, leg ulcers, and chronic 
anemia. Though the incidence of these com-
plications increases with older age, onset can 
occur much earlier.

Kidneys
Chronic kidney disease occurs in 4% to 18%, 
and early identification is crucial to improved 
outcomes. Deteriorating renal function con-
tributes to the risk of death after age 40, and 
progressive glomerular fibrosis is associated 
with a declining glomerular filtration rate, 
falling erythropoietin levels, and a gradual de-
cline in total hemoglobin.9

 Impaired urinary concentrating ability is 
common in SCD and can lead to enuresis, 
polyuria, and dehydration.

Liver
Chronic hepatobiliary complications include 
gallstone disease, viral hepatitis, and cholan-
giopathy.

Heart and lungs
In adults with SCD, the prevalence of pul-
monary hypertension—defined as tricuspid 
valve regurgitation jet velocity of at least 2.5 
m/sec on Doppler echocardiography—has 

been reported to be as high as 30%.10 Pulmo-
nary hypertension is often associated with left 
ventricular diastolic dysfunction. These pa-
tients also have a high prevalence of asthma, 
frequent pain crises, and acute coronary syn-
drome, and a higher risk of death.11 

Avascular necrosis
Avascular necrosis resulting from bone necrosis 
secondary to ischemia affects the femoral and 
humeral heads most often. Avascular necrosis 
is typically asymptomatic until late-stage dis-
ease, but once it becomes symptomatic, there 
is a rapid progression to collapse, especially in 
avascular necrosis secondary to SCD.

Brain
Adults with SCD are prone to new and ongo-
ing silent cerebral infarctions.12,13 These may 
lead to decreased intellectual performance 
and may also become progressive, leading to 
clinically overt stroke.12 

Eyes
In SCD, retinopathy triggered by vaso-occlu-
sion of the small vessels of the eye is classified 
as proliferative or nonproliferative sickle cell 
retinopathy.14 Proliferative sickle cell retinop-
athy is a major contributor to vision loss, lead-
ing to visual impairment in 10% to 20% of 
affected eyes.15 Sickle cell retinopathy occurs 
most often in patients with the hemoglobin 
SC genotype.15

Leg ulcers
Leg ulcers occur in 8% to 10% of adults with  
SCD. The pathogenesis is complex and in-
cludes mechanical obstruction by dense red 
blood cells, venous incompetence, and bacte-
rial infection.16 Leg ulcers tend to occur in ar-
eas with less subcutaneous fat, with thin skin, 
and with decreased blood flow. The most com-
mon site is the lateral malleoli. Less common 
sites are the anterior tibial area, dorsum of the 
foot, and Achilles tendon.16,17

Thrombosis
SCD is a hypercoagulable state, and various 
mechanisms are involved, such as enhanced 
platelet function, activation of the coagula-
tion cascade, and impaired fibrinolysis.18 Ve-
nous thromboembolism affects nearly a quar-
ter of adult patients and appears to be a risk 
factor for death in SCD.18–20

Immunization 
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vaccinations
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Reproductive concerns
Pregnancy in patients with SCD carries se-
rious risks. It is associated with an increased 
incidence of painful crises, infections, pulmo-
nary complications, thromboembolic events, 

and antepartum bleeding.21,22 The risk of ma-
ternal death is 6 times higher than in controls, 
and the risks for preeclampsia, stillbirth, pre-
term delivery, and infants small for gestational 
age21,23 are markedly increased.

Enuresis 
secondary to 
hyposthenuria 
can occur,  
exacerbating  
dehydration;  
adult patients  
may not 
divulge enuresis 
voluntarily

TABLE 2

Sickle cell disease: Recommended screening and interventions

Nephropathy
Screen annually for albuminuria: spot urine test to estimate protein-to-creatinine ratio 
If micro- or macroalbuminuria is present: 24-hour urine test 
If protein excretion rate > 300 mg/24 hours, refer to a nephrologist 
Consider angiotensin-converting enzyme inhibitor therapy

Pulmonary
Assess for respiratory problems 
Pulmonary function testing 
If findings suggest pulmonary hypertension, refer for cardiology evaluation

Hypertension
Screen; treat to ≤ 130/80 mm Hg a

Retinopathy
Refer to an ophthalmologist for a dilated eye examinationb; rescreen in 1–2 years if normal 
Refer to a retinal specialist for suspected retinopathy

Stroke
Screening limited to children 
Blood transfusion: simple or exchange 
Hydroxyurea c

Leg ulcers
Inspect lower extremities for active and healed ulcers 
Treat with debridement, wet-to-dry dressings, topical agents 
Chronic recalcitrant deep leg ulcers: evaluate for osteomyelitis, consult wound care specialist

Reproductive counseling
Reproductive life plan 
Refer partners for hemoglobinopathy status testing if status is unknown 
Test women anticipating pregnancy for red blood cell alloantibodies 
Discuss contraception choices with no restrictions for use in sickle cell disease: progestin-only contraceptives, 
  barrier methods; reinforce the need for barrier methods for patients on hydroxyurea

Avascular necrosis
Elicit from history and physical examination 
Confirm with radiography and magnetic resonance imaging 
Refer for physical therapy, orthopedic clinic

a Systolic value based on updated American Society of Hematology guidelines on sickle cell disease management: https://ashpublica-
tions.org/bloodadvances/article/3/23/3867/429210/American-Society-of-Hematology-2019-guidelines-for. 
b Sickle cell retinopathy is more common in the SC variant, but other genotypes carry a risk. 
c While hydroxyurea has been shown to be comparable to transfusion therapy in the prevention of stroke, chronic transfusions have 
remained an efficient method of reducing the occurrence of secondary stroke.

From National Heart, Lung, and Blood Institute. Evidence-based management of sickle cell disease: Expert panel report, 2014. 
 www.nhlbi.nih.gov/guidelines.
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 Though SCD affects fertility in both males 
and females, males are more often affected. 
Fertility problems in men result from erectile 
dysfunction (from priapism), primary gonadal 
failure, delayed sexual maturation, and sperm 
abnormalities.24,25

 ■ THE MEDICAL HOME MODEL OF CARE

Establishing a medical home—comprehensive 
care based on a partnership between the pa-
tient, family, primary care physician, and oth-
er medical staff—is of paramount importance 
to the care of the SCD patient.
 Typically, care is provided by a hematolo-
gist in collaboration with the primary care 
physician. In some instances, a single setting 
is used, such as a comprehensive sickle cell 
clinic. Often, a primary care physician knowl-
edgeable in the care of SCD functions as the 
sole provider. Referral to subspecialists is used 
as needed to manage disease complications. 

Regular medical evaluations
Regular medical evaluations are essential in 
assessing disease severity and progression. A 
detailed history and physical examination en-
able the clinician to note deviations from the 
previous clinical status and to identify new 
stressors. 
 The regular visit is also an opportunity 
to address chronic complications (Table 2), 
as discussed in the following sections. Efforts 
should be made to perform a yearly compre-
hensive review to screen for chronic compli-
cations of SCD and to facilitate specialty re-
ferrals.

Immunization
Immunization status should be reviewed to en-
sure compliance with vaccinations (Table 3).

Albuminemia
Microalbuminemia screening is done through 
urinalysis and is confirmed with an albumin-
creatinine ratio. For micro- or macroalbumin-
uria with no other known cause, the NHLBI 
guidelines recommend angiotensin-convert-
ing enzyme (ACE) inhibitor therapy. Since 
the standard calculations of glomerular filtra-
tion rate cannot be used reliably in patients 
with SCD and in the acute setting, an increase 
in creatinine of 0.3 mg/dL should prompt an 
avoidance of nephrotoxic agents.

Enuresis
Enuresis secondary to hyposthenuria (dilute 
urine) can occur, exacerbating dehydration. 
Adult patients may not wish to divulge this 
information voluntarily.

Pulmonary hypertension
Pulmonary hypertension and acute chest 
syndrome are major causes of death in SCD. 
Guidelines for screening in SCD patients by 
the American College of Chest Physicians 
and the Pulmonary Hypertension Association 
recommend echocardiography or testing for 
plasma N-terminal pro-brain natriuretic pep-
tide. However, the frequency of screening has 
not been established.26

Osteopenia
Osteopenia with or without osteoporosis, de-
fined by decreased bone mineral density, has 
been reported in up to 80% of adults with 
SCD. Significant vitamin D deficiency was 
associated with a higher prevalence of frac-
ture history, secondary hyperparathyroidism, 
and increased bone turnover.27 Studies have 
shown the potential benefit of vitamin D in 
reducing the number of pain days in SCD.27,28 

Avascular necrosis
Avascular necrosis can reduce the ability to 

Early 
involvement 
of a physical 
therapist 
and orthopedic 
specialist 
can improve 
function 
and help assess 
the need 
for surgical 
intervention

TABLE 3

Recommended immunizations 
in sickle cell disease

Vaccine Recommendation

Haemophilus  
influenzae 

1 dose, if not administered previously

Meningococcal Meningococcal conjugate vaccine,  
   then a booster every 5 years 
Serogroup B meningococcal vaccine  
   (2 doses, 2 months apart)

Pneumococcal PCV 13 (if vaccine-naïve), then PSV 23 
  8 weeks later 
Repeat PSV 23 5 years after initial dose 

Hepatitis B 3-dose series: 0, 1, and 6 months

Tetanus booster Every 10 years

PCV 13 = pneumococcal conjugate vaccine; PSV 23 = pneumococcal polysaccharide vaccine

From the US Centers for Disease Control and Prevention. General best practice guidelines for immunizations:  
Altered immunocompetence. www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html.
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The regular 
evaluation 
should include 
discussion  
of fertility, 
contraception, 
erectile 
dysfunction, 
and available 
treatment 
options

perform activities of daily living. Though 
there is no standardized approach to preven-
tion or therapy, early involvement of a physi-
cal therapist and orthopedic specialist can 
improve function and help assess the need for 
surgical intervention.

Antibiotic prophylaxis
It has been recommended that patients with 
SCD who have a history of splenectomy or an 
invasive pneumococcal infection be placed on 
indefinite prophylaxis with penicillin.8

Chronic pain syndrome
Chronic pain syndrome is described as pain that 
persists for at least 3 months. It is usually de-
scribed as pain that is deep, nagging, achy, and 
constant.29 Neuropathic pain resulting from pe-
ripheral or central nervous system dysfunction 
manifests as allodynia and hyperalgesia.29 
 Opioids are the mainstay of SCD pain 
management and may be used in conjunction 
with nonpharmacologic interventions (Table 
4). Clinicians need to be wary of stigmatizing 
these patients as drug-seekers, as this can re-
sult in delayed treatment and undertreatment. 
A doctor-patient relationship based on respect 
and trust will optimize pain management in 
these patients, and establishing this type of re-

lationship should be a priority, as well as more 
frequent monitoring of disease status.
 While detailed management of chronic 
pain and pain crises in SCD is beyond the 
scope of this article, it should be noted that 
individualized pain management plans crafted 
with the participation of the patient or care-
giver may help facilitate adherence. Concerns 
about drug-seeking behavior should be ad-
dressed after treatment of acute episodes.
 Effects of chronic opioid use (tolerance, 
dependence, and addiction) occur, and the 
provider may need to involve a pain manage-
ment expert for collaboration in patient care.

Neurocognitive effects of sickle cell disease
Neurocognitive dysfunction should be assessed 
with a focused history (memory deficits, work-
school challenges, difficulties with medica-
tion adherence), followed by neuropsychiatric 
evaluation as appropriate. Vichinsky et al30 
reported that adult patients with SCD who 
did not have neurologic symptoms remained 
at risk for neurocognitive performance defi-
cits; their anemia may induce neurocognitive 
impairment secondary to cerebral hypoxemia 
undetected on standard neuroimaging. Early 
identification of patients with difficulties on 
specific measures of neurocognitive function 
may encourage earlier enrollment in cognitive 
rehabilitation programs.30

Reproductive health
The regular evaluation should include discus-
sion of fertility, contraception, erectile dys-
function, and available treatment options.
 Before conception, genetic counseling 
should be offered to address modes of dis-
ease inheritance and transmission, as well as 
options for preimplantation genetic diagno-
sis. Pregnancy in SCD patients is a high-risk 
condition and warrants care from a team of 
specialists including a perinatologist, adult 
hematologist, and specialists involved in the 
management of SCD-related complications.

Medication adherence
Adherence to medications is a major chal-
lenge for patients with SCD. It can be im-
proved during clinic visits by reviewing 
missed doses and providing tools to aid daily 
compliance, such as smartphone medication 
apps, pillboxes, and calendar reminders.

TABLE 4

Management of pain in sickle cell disease

Acute pain 
Parenteral opioids 
Nonsteroidal anti-inflammatory drugs (NSAIDs) 
Frequent reevaluation for pain relief

Chronic pain
NSAIDs, gabapentin, antidepressants (tricyclic antidepressants,  
  serotonin-norepinephrine reuptake inhibitors) 
Opioids: for pain not relieved by nonopioids and nonpharmacologic  
  interventions 
Refer to mental health professional as needed for depression, anxiety,  
  dependence on pain medication 
Nonpharmacologic: cognitive behavioral therapy, massage, meditation,  
  relaxation techniques, transcutaneous electrical nerve stimulation 
Collaborate with patient to develop a written individualized treatment  
  plan 
Educate patient to increase oral hydration and use stool softeners  
  as needed

From National Heart, Lung, and Blood Institute. Evidence-based management of sickle cell disease: Expert panel 
report, 2014. www.nhlbi.nih.gov/guidelines.

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 87  • NUMBER 1  JANUARY 2020 25

ONIMOE AND ROTZ

Intravenous access
Patients with SCD undergo repeated in-
terventions that require intravenous access 
(laboratory analysis, fluid resuscitation, trans-
fusions), and over time, peripheral venous ac-
cess becomes difficult.31 Central venous access 
is often required, and it is important to edu-
cate the patient about the proper care of these 
devices and potential complications such as 
thrombosis and infection.
Psychosocial support
Patients with chronic illness face psychosocial 
stressors, and access to psychosocial support 
(psychologist, counselor, social worker) is of 
paramount importance in sustaining effective 
health maintenance strategies. Assistance can 
be provided for acquiring health insurance 
and transportation, joining support groups, 
and addressing educational and vocational 
goals.

 ■ DISEASE-MODIFYING THERAPIES

Hydroxyurea
Hydroxyurea, a fetal hemoglobin-modifying 
agent, has been in use for several decades in 
SCD but is underused because of patient and 
caregiver reluctance to provide consent due to 
misconceptions about drug side effects gleaned 
from Internet websites.
 Current guidelines recommend starting 
hydroxyurea in adults with SCD in the follow-
ing situations:
• 3 or more episodes of moderate to severe 

vaso-occlusive pain in a 12-month period
• Chronic kidney disease in patients already 

on erythropoietin to improve anemia
• Chronic SCD-associated pain that inter-

feres with activities of daily living or qual-
ity of life

• Severe symptomatic chronic anemia
• Severe or recurrent acute chest syndrome.
 During the regular evaluation, educating 
the patient about the benefits of hydroxyurea 
and the importance of regular monitoring for 
adverse effects may affect the patient’s choice 
of initiating therapy.

L-glutamine
L-glutamine, the second drug used to reduce 
acute complications of SCD, was approved by 
the FDA in 2017 for use in patients over age 5.  

Results of a phase 3 trial32 showed that treat-
ment with L-glutamine led to a statistically 
significant reduction in the frequency of pain 
crises and rates of hospitalization. L-glutamine 
is available as an orally reconstituted powder, 
administered twice daily, with weight-based 
dosing.

Emerging drug therapies
Studies are under way to target the various 
mechanisms underlying SCD. One approach 
to therapy is reduction of reactive oxygen spe-
cies by blockade of cellular adhesion, inhibi-
tion of hemoglobin S polymerization, and re-
active oxygen species-reducing antioxidants.33 
 The role of anticoagulants and platelets in 
SCD is also being studied.34 Leukocytes, plate-
lets, and multiple proinflammatory pathways 
contribute to the pathophysiology of SCD. 
Hence, several approaches are being studied 
to determine whether downregulation of in-
flammatory pathways will ameliorate aspects 
of SCD.34

 Crizanlizumab, a monoclonal antibody 
against P-selectin glycoprotein that is ex-
pressed on activated endothelial cells and 
platelets, and which acts to reduce the fre-
quency of vasco-occlusive crises,35 was granted 
a breakthrough therapy designation in January 
2019 for the prevention of vaso-occlusive cri-
ses in patients with SCD. On November 20, 
2019, the FDA approved crizanlizumab for use 
in SCD patients age 16 and older.
 In January 2018, the FDA granted a break-
through therapy designation to the hemoglo-
bin S polymerization inhibitor voxelotor after 
preliminary clinical evidence indicated the 
potential for substantial improvement over 
available therapies.36 On November 25, 2019, 
the FDA granted accelerated approval to 
voxelotor for SCD patients age 12 and older.
Hematopoietic stem cell transplant
The first stem cell transplant for SCD was 
reported in 1984 in a child who developed 
acute myeloid leukemia and was cured of both 
diseases.37 To date, more than 1,000 stem cell 
transplants have been performed for patients 
with SCD, with an estimated 5-year event-
free survival of 91.4%, and an overall survival 
rate of 92.9%.38 However, these data encom-
pass patients who had a matched sibling do-
nor, and only 18% of patients with SCD have 
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a matched sibling donor.39 
 Trials of matched unrelated donors in SCD 
have been limited by high rates of graft-vs-host 
disease.40 In many cases, families are willing to 
accept the risk,41 but the availability of newer 
disease-modifying agents and techniques has 
limited the use of matched unrelated donors. 
 In 2012, Bolaños-Meade et al published 
data on a cohort of SCD patients who under-
went haploidentical stem cell transplant,42 
in which the donor is a “half match” to the 
patient, ie, a mother, father, child, sibling, 
or cousin. In haploidentical transplant, post-
transplant cyclophosphamide is used to signif-
icantly reduce the risk of graft-vs-host disease. 
Patients undergoing haploidentical transplant 
were, however, at high risk for graft loss, re-
sulting in recurrence of sickle cell hematopoi-
etic stem cells.
 Since this initial cohort study, changes 
have been made to haploidentical protocols, 
leading to a decreased rate of graft loss. At 
present, more than 2 dozen clinical trials of 
haploidentical and other stem cell transplant 
techniques in SCD are enrolling patients. 
However, given the small number of stem cell 
transplants performed for SCD, the challenge 
for any study is to accrue a sufficient number 
of patients for meaningful results.

Gene therapy in SCD
Despite the success of stem cell transplant in 
SCD, questions remain about donor sources, 
graft loss, and graft-vs-host disease. SCD is 
caused by a single base-pair substitution, and 
gene therapy offers an attractive mechanism 
to repair the abnormal beta-globin gene prod-
uct. Hematopoietic stem cells may be me-

chanically selected using apheresis techniques 
from patients with SCD, and therapeutic ex 
vivo gene transfer can occur in the laboratory 
prior to reinfusion of cells.
 In 2017, Ribeil et al reported on a 13-year-
old patient who underwent gene therapy.7 At 
15 months after infusion, the patient had no 
further sickle cell crises, and the level of anti-
sickling beta-globin was greater than 50%, in-
dicating a reduction in sickling properties and 
disease complications.
 With this proof-of-concept study pub-
lished, further protocols (NCT02186418, 
NCT03282656, NCT02140554, NCT02247843) 
have opened to explore different methods of 
gene transfer, and results are anxiously await-
ed. With the CRISPR/Caspase 9 gene-editing 
technique, SCD would seem to be an almost 
ideal candidate for gene editing of hemato-
poietic stem cells. Various techniques using 
CRISPR are plausible, and preclinical studies 
are under way.43

 ■ TAKE-HOME MESSAGES

• With new advances, health maintenance 
and curative therapies are available.

• A team approach including the patient, 
caregivers, primary care physician, and he-
matologists is crucial to optimizing disease 
outcomes.

• The primary care physician is an impor-
tant partner in providing optimal care to 
adults with SCD. ■
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