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INTRODUCTION

Sickle cell disease (SCD) is caused by the presence of hemoglobin S (HbS, α2β2
s). The 

syndrome comprises different genotypes that include homozygous S (HbSS): compound 

heterozygous forms of HbS with HbC (HbSC) and β-thalassemia (HbSβ0 thalassemia and 

HbSβ+ thalassemia). In patients of African ancestry, HbSS is the most common genotype 

at 65% to 70%, followed by HbSC (about 30%) and, the rest, HbSβ thalassemia.1,2 SCD is 

the most common inherited blood disorder in the United States, and a major public health 

problem in Africa and Asia. In the United States, it affects an estimated 100,000 Americans 

(the vast majority are African Americans and the rest are of Hispanic descent), and about 1 

in 365 African American newborns.3,4 In the past few decades, widespread implementation 

of newborn screening, prophylactic penicillin and vaccination, and increased health care 

access have contributed to improved childhood survival, now 96% to 98% in high-income 

countries.5–7 As a consequence, in these better-resourced countries, the burden of disease 

has shifted to adults, where it has evolved into a chronic disorder with multiorgan damage 

and substantial morbidity. Overall, life expectancy of patients with SCD is still reduced 

by more than 2 decades compared with the general population, but more adults are living 

longer. Recent studies have estimated the median survival for patients with HbSS and Sβ0 

thalassemia (the most severe sickle genotypes) at 58 years in the United States,8 and 67 

years in a single center in the United Kingdom.9

Older adults with SCD require greater support to address the many emerging disease 

complications as they age, in addition to the conditions related to physiologic aging.10 

The lag in recognition of this growing adult population with SCD and resultant inadequate 

resource allocation pose multiple challenges for managing the older patient. A further 

challenge is the inequity of treatment not only between high- and low-income countries 

but also within well-resourced countries; in the United States, most adults with SCD fail 
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to receive recommended treatment, whereas patients in low-income countries lack access to 

comprehensive care considered standard in high-income countries.11

All patients with SCD, however mild their symptoms appear to be, are continuously 

undergoing some degree of chronic end-organ deterioration, the rate of development of 

chronic disease complications being modulated by their SCD genotype (patients with HbSC 

and HbS/mild beta-thalassemia exhibit less deterioration than HbSS and HbS/severe beta-

thalassemia), genetic background, lifestyle, health care access, and environment. Within the 

genotype of HbSS, observational cohorts suggested that several factors modulate the rate of 

development of chronic disease complications. For instance, the largest series of 102 adults 

older than 60 in Jamaica identified 40 adults aged 60 to 87 years of age that were still alive. 

Higher fetal hemoglobin level (HbF) was associated with greater survival, and although 

these patients experienced fewer acute painful crises, nevertheless, their anemia and renal 

function progressively worsened as they aged.12 Another insidious complication is silent 

ischemic cerebral infarcts that worsen cognitive function and contribute to morbidity in the 

older adult. A conglomerate of biomarkers or genetic markers13,14 has been put forward to 

predict disease severity and mortality. However, for the individual patient, healthy lifestyle 

(lack of/minimal alcohol and tobacco exposure), normal body mass index, high levels of 

adherence to medication, and family support remain the most important determinants of 

longevity.15

Based on current survival estimates and the observation that by this age cumulative organ 

damage has an impact on morbidity and mortality,16,17 the “older adult” is defined here as 

≥40 years of age. Although sickle-related complications become more prevalent with aging, 

non-sickle-related causes should always be considered and appropriately treated, because 

these comorbidities interact and add to disease burden. Presented are 3 clinical vignettes to 

highlight important clinical issues frequently encountered when managing the older patient 

with SCD.

Case 1: Sickle Cell Anemia Patient on Exchange Transfusion with Iron Overload

T.W. is a 50-year-old woman with sickle cell anemia, history of ischemic stroke, severe 

carotid stenosis, atrial fibrillation, pulmonary embolism/deep vein thrombosis (DVT), 

chronic pain, chronic leg ulcers with osteomyelitis, and hepatic cirrhosis on liver biopsy. 

As active therapy for SCD, she is on a simple transfusion regimen to maintain her HbS 

less than 50% and also receives hydroxyurea (HU) combined with erythropoietin, but she 

has not been very adherent with her iron chelation therapy. On MRI screening for iron 

overload, she was found to have a T2* value indicating cardiac siderosis and severe hepatic 

iron (a liver biopsy revealed cirrhosis with increased iron). She was admitted to the hospital 

for aggressive intravenous iron chelation with intravenous desferal. The patient is currently 

under evaluation for haploidentical stem cell transplantation.

Case 2: Sickle Cell Anemia Patient with Multiple Red Cell Alloantibodies

V.A. is a 64-year-old woman with HbSS disease on active therapy with HU and 

erythropoietin with a history of multiple episodes of acute chest syndrome (ACS; the most 

recent in 2014), systemic hypertension on lisinopril, and chronic lower back pain for which 
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she is on a stable dose of long-acting opioids. Her hemoglobin ranges from 7 to 8 g/dL; a 

simple transfusion regimen had been proposed, but she is noted to have developed multiple 

clinically significant red cell alloantibodies. In addition, she has developed transfusional 

hemosiderosis and is currently on deferasirox at a stable dose of 34 mg/kg/d.

Case 3: Hemoglobin SC Patient with Newly Detected Lung Infiltrate

F.E. is a 63-year-old man with hemoglobin SC disease, systemic hypertension, osteonecrosis 

of the hip, chronic obstructive pulmonary disease secondary to cigarette smoke exposure, 

bilateral pulmonary embolism with likely chronic thromboembolic pulmonary hypertension 

(PH), intermittent atrial fibrillation, stroke in 2007, and priapism with residual impotence. In 

March 2018, he was diagnosed with a new lung mass and para-aortic lymphadenopathy. 

Just 6 months before, he had a pneumothorax due to spontaneous rupture of bullous 

emphysema. During workup for his lung mass, the patient was noted to have new onset 

thrombocytopenia, and over the next few months of being diagnosed with lung cancer, had 

an anterolateral wall myocardial infarction and died.

The 3 clinical vignettes illustrate the diverse clinical complications and issues relevant to 

medical practitioners dealing with the older adult with SCD.

PATHOPHYSIOLOGY AND SPECIFIC MORBIDITIES OF SICKLE CELL 

DISEASE

The central mechanism underlying the pathophysiology of SCD is polymerization of deoxy-

HbS and the formation of irreversibly sickled red blood cells that trigger a cascade of 

events ultimately leading to acute painful vaso-occlusive episodes that are the hallmark of 

SCD. All patients with SCD are chronically anemic, because of ongoing hemolysis from 

the shortened lifespan of sickled erythrocytes (16–20 days compared with a normal lifespan 

of 120 days). Subsequent reperfusion of the ischemic tissue after vaso-occlusion generates 

free radicals and reactive oxygen species, which scavenge nitric oxide (NO). Continuing 

release of cell-free hemoglobin and subsequently heme add to depletion of NO. Chronic 

NO deficiency leads to platelet activation, increased vascular resistance, and endothelial 

dysfunction contributing to the development of vasculopathy. The ongoing vasculopathy 

and inflammation inflict damage on various organs and impacts the patients as they live 

into their fourth, fifth, and even sixth decade, transforming SCD into a chronic multiorgan 

disorder. One of the largest and longest longitudinal studies of adult SCD showed that 

approximately one-half of surviving patients by their fifth decade had some form of 

irreversible damage of lungs, kidneys, brain, retina, or bones significantly affecting their 

quality of life.16 Table 1 lists the commonly recognized complications associated with 

SCD seen in both children and adults, although severity and clinical course may differ 

depending on patient’s age. One should always consider that the older adult with SCD 

could also have unrelated comorbidities prevalent in the general population, that is, diabetes, 

systemic hypertension, and connective tissue disease, that further compound or accelerate 

sickle-related complications.
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Pain is the most common symptom for which patients seek medical attention and the most 

frequent complaint of the older adults with SCD (all 3 cases experience chronic pain and 

receive long-term pain medication). Acute painful sickle cell crisis that results from vaso-

occlusion affecting bones and joints is the commonest cause of an emergency room visit 

and hospitalization.18,19 There are considerable differences in the frequency and intensity 

of sickle cell crises between adults and children; the average length of stay in adults 

was approximately 7.5 days18 compared with 4.4 days in children.20 In addition to vaso-

occlusive crisis, osteomyelitis and septic arthritis can also give rise to acute skeletal pain, 

and clinical manifestations can be somewhat similar to acute painful crises. Older adults are 

more likely to have chronic pain, which is usually multifactorial from inflammation, central 

and peripheral neural sensitization, and avascular necrosis (AVN) of bone.21 A review on 

multiple dimensions of chronic pain in adults with SCD reported that chronic pain occurs 

in at least 29% of adults, most frequently in those 25 to 44 years of age.22 A recent study 

of chronic pain in twins showed that environmental factors are paramount in maintaining 

chronic pain.23 The complexity of chronic pain in adults is further illustrated by the 

persistence of pain despite successful reversal of sickle hematology post–stem cell transplant 

in a subgroup that had chronic pain pretransplant.24 Chronic pain negatively impacts quality 

of life, and its management can be challenging, because a significant knowledge gap exists 

in understanding the natural history and management of chronic pain in older adults.

Ongoing vasculopathy leads to chronic bone problems, such as osteopenia/osteoporosis, 

chronic arthritis, and osteonecrosis/AVN of bone.25 The incidence of AVN in SCD 

could vary from 3% to 50% and is highest among patients older than 45 years of 

age (34.9%).26 AVN most commonly affects the femoral head followed by the humeral 

head. Management of AVN is challenging given the limited evidence for standardized 

guidelines in most surgical procedures in SCD. Treatment options vary from conservative 

(eg, pain management, physical therapy, and decreased weight-bearing) to surgical (core 

decompression or arthroplasty). Early detection and intervention may delay progressive joint 

disease and improve quality of life. Total hip arthroplasty (THA) is usually reserved for 

patients with advanced AVN of the femur given its failure rate, although in recent years use 

of cementless prosthesis and joint management by an experienced surgeon and hematologist 

have improved outcomes of THA in SCD, prompting earlier intervention.27,28

Pulmonary complications account for significant morbidity and mortality in patients with 

SCD. Acute pulmonary complications include pneumonia, pulmonary embolism, and ACS. 

Although the incidence of ACS is lower in older adults compared with children (8.8 

events per 100 patient-years in older adults vs 24.5 events per 100 patient-years in young 

children),29,30 the severity and mortality are higher in older adults, largely because of a 

higher incidence of bone marrow and fat emboli in adults31,32 and the presence of other 

organ comorbidities. Chronic pulmonary complications and sickle cell chronic lung disease 

are more prevalent in older adults and are characterized by impaired exercise tolerance, 

progressive heart failure, and impaired pulmonary function; causes include PH, pulmonary 

fibrosis, restrictive airway disease, and sleep-disordered breathing (nocturnal hypoxemia and 

obstructive sleep apnea).33,34 PH, defined as mean pulmonary artery pressure ≥25 mm Hg at 

rest diagnosed by right heart catheterization, affects 6% to 11% of SCD adults35–37 and is 

a leading cause of morbidity and early mortality.38 Transthoracic echocardiography (ECHO) 
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has been used as a noninvasive tool for screening for PH. Elevated cardiac output and left 

ventricular volume overload secondary to chronic anemia are other factors underlying the 

cardiopulmonary complications in patients with SCD.39 As in other organ complications, 

deterioration in pulmonary function should prompt an appropriate screen for other causes, 

such as cancers, particularly in patients with a history of tobacco exposure (see case 3).

Venous thromboembolism (VTE) occurs in both young and older SCD patients but at a 

higher prevalence in the latter and is likely to have a greater effect on morbidity and 

mortality in the older patient.40,41 The inherent hypercoagulability associated with SCD 

and other iatrogenic factors, such as placement of long-term indwelling catheters, recurrent 

hospitalization, hypoxia, inadequate VTE prophylaxis, and increasing age, influences 

thrombotic risk.42 Although the exact mechanisms responsible for the hypercoagulable 

state in SCD are unclear, they appear to be directly related to abnormal expression of 

procoagulant, for example, tissue factor, and proadhesive molecules, for example, P-selectin. 

Tissue factor expression on pulmonary endothelial cells could trigger coagulation in vivo 

and possibly contribute to the in situ pulmonary thrombosis observed in at least 20% 

of individuals with ACS.43 In addition to worsening acute sickle-related complications, 

thrombosis in the deep veins and pulmonary emboli contributes to chronic leg ulceration and 

thromboembolic PH, respectively (seen in case 3), adding to morbidity. The management of 

DVT and PE in SCD is similar to that of the general population and has been addressed in 

previous issues of the Clinics in Geriatric Medicine and more recently in clinical guidelines 

from the American Society of Hematology.44 For unprovoked VTE in SCD patient, the 

optimal duration of anticoagulation remains undefined with proponents for extension beyond 

the traditional 3-month treatment period based on higher incidence of recurrent VTEs in this 

population group (a management strategy used in both cases 1 and 3). Extended duration 

anticoagulation is likely to be associated with a higher bleeding risk in older SCD patients 

and especially those exposed to concomitant antiplatelet therapy. A deeper understanding of 

SCD associated thrombophilia and the efficacy and risk of anticoagulant agents promise to 

provide considerable benefit to the population of older adults. Until such time, the benefit of 

long-term/indefinite anticoagulation should be reevaluated frequently in these patients.

All patients with SCD suffer some degree of renal impairment (also referred to as sickle 

cell nephropathy, SCN), most commonly manifested as hyperfiltration, hyposthenuria 

(diminished concentrating ability), and albuminuria. Microalbuminuria (defined as a urinary 

albumin/creatinine ratio >4.5 mg/mmol) is an early manifestation of SCN, reaching a 

prevalence of greater than 50% in older patients.45 In a small number of patients (4%–

12%), renal function progressively declines, leading to end-stage renal disease (ESRD) 

requiring renal replacement therapy.46 Approximately one-quarter of patients older than 

60 years of age have stage III–IV kidney disease, and ESRD was identified as the 

cause of death in 45% of patients aged 60 years or older.47 It is important to note that 

no pathognomonic lesion defines SCN, and that other causes of renal disease, such as 

lupus nephritis and diabetic, hypertensive, hepatitis C virus or human immunodeficiency 

virus-associated nephropathy, should be considered in the differential.48 Acceleration of 

renal impairment should prompt investigation of common comorbidities, in particular, 

hypertension and diabetes.17 Observational data have shown that proteinuria responds to 

treatment with angiotensin-converting enzyme inhibitors or angiotensin receptor blockers, 
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and treatment with these agents should be considered when the urine protein/creatinine 

ratio is persistently elevated greater than 50 mg/mmol.49,50 Disease-modifying therapy 

(HU) should be considered alongside this specific treatment.48,51 ESRD eventually requires 

standard renal replacement therapy, including erythropoietin-stimulating agents (ESA), 

dialysis, or renal transplant. The use of ESA when combined with HU, as in case 2, can 

be effective in controlling anemia.48,52

The spectrum of hepatic dysfunction (sickle hepatopathy) ranges from mildly abnormal liver 

function tests, self-limited cholestasis, to severe forms of sickle cell intrahepatic cholestasis 

and cirrhosis.53 The overall prevalence of liver dysfunction in patients with SCD has not 

been well established and probably underappreciated because of the inability to discriminate 

abnormal liver enzymes resulting from hemolysis from those due to intrinsic liver disease. 

Thus, evaluating and treating any underlying and coexisting condition that can contribute to 

liver dysfunction is important. With the increasing use of blood transfusion, transfusional 

hemosiderosis is an emerging cause of liver disease (as observed in cases 1 and 2).54

Stroke, seizure, and transient ischemic attacks have been reported in more than 30% of 

SCD adults with SCD, and a history of these events correlates with early mortality.8 

Ischemic or thrombotic stroke peaks over the age of 29 years, and hemorrhagic stroke 

is most frequent in the 20- to 29-year-old age group.55 Silent cerebral infarction (SCI) 

and incidental aneurysms are common in adults with SCD; the latter varies from 9% to 

15% and tends to be multiple.56–58 Neurocognitive impairment increases with age and can 

be compounded by sickle-related pathologic condition, such as SCI, moya moya, overt 

clinical stroke, anemia, and nocturnal hypoxia, throughout the patient’s lifespan (see case 1, 

where deteriorating neurocognitive function could impact the informed consent process for 

experimental curative therapies). Non-sickle-related factors, hypertension, hyperlipidemia, 

cardiac disease, are likely to predispose the patient to vascular dementia, adding to the 

accelerative cognitive decline in older adults.59

MANAGEMENT

General Principles

Although therapeutic advances have altered patient morbidity and mortality, treatment-

related (eg, secondary iron overload from blood transfusions) and physiologic aging-related 

complications present additional management challenges. Due consideration should be 

given in management of complications of pain and other acute clinical events (eg, stroke) 

when certain medications may require appropriate dose adjustments.10 In addition, data 

and evidence-based guidelines are lacking for most complications.60–62 Although treatment 

of the specific complications may be limited, it is prudent to optimize disease-modifying 

therapy (including HU or transfusion) in addition to general medical support (treatment of 

heart failure, correction of hypoxemia with oxygen therapy, and anticoagulation for those 

with thromboembolism).

When patients have a long period of stability and present with worsening of their sickle 

phenotype, the clinician should always be aware of new comorbidities as an explanation.17 

Coexistence of other chronic diseases, especially if poorly controlled, may lead to worsening 
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of SCD. Similarly, the higher risk of colorectal cancer among African American individuals 

should prompt appropriate screening, perhaps earlier than the recommended age of 50 

years. Hence, a management strategy of regular comprehensive review for early recognition, 

prevention, and treatment of organ damage should be an essential part of routine health care 

in older adults with SCD (Box 1). The authors recommend a multidisciplinary approach by a 

team of relevant specialists with supportive input from allied health professionals, including 

psychology and physiotherapy and referral to specialized centers if needed.

The 2 most widely available therapies for patients with SCD are HU and blood transfusion.

Disease-Modifying Therapies

Hydroxyurea—The main benefits of HU therapy are thought to accrue from induction 

of HbF that has an inhibitory effect on the rate of HbS polymerization. The efficacy 

of HU is also thought to arise from other effects, for example, reducing inflammation, 

suppressing leukocytosis and thrombocytosis, diminishing reactive oxygen species, and 

possibly by serving as an NO donor. HU is a disease-modifying treatment that reduced acute 

SCD complications in a placebo controlled randomized trial63 and whose long-term use in 

nonrandomized studies demonstrated enhanced survival in patients with HbSS disease.64,65 

Because HU has a long-term safety profile with minimal side effects, the authors would 

argue that SCD patients should be offered the option of early rather than late HU treatment. 

HU has also recently been found to be relatively safe in settings with high infectious disease 

burden, increasing confidence in broadening the clinical use of this drug.66,67

It is therefore rather surprising that despite its clear benefits, HU therapy remains 

underutilized, probably because of a reluctance on the part of both patients and clinicians. 

Moreover, even when HU is prescribed, adherence can be below par, suggesting an 

important role for adherence counseling by the physician, which is often neglected. These 

considerations are compounded in the older adult with SCD with cognitive impairment. HU 

therapy in the older patient deserves a special mention: the older patient is likely to be more 

sensitive to HU dosage and easily susceptible to developing neutropenia, thrombocytopenia, 

and reticulocytopenia. HU treatment thus requires careful and more frequent monitoring in 

older adults compared with younger patients. The reasons for the relative sensitivity to HU 

myelotoxicity are not well known, but suggestions include repeated bone marrow infarcts 

and reduced hemopoietic reserve. In the older adult, the authors routinely initiate HU at 7.5 

mg/kg/d and gently escalate the dose while carefully monitoring the absolute neutrophil, 

reticulocyte, and the platelet counts until reaching a maximum tolerated dose. Neutropenia 

(<1500/mL) and reticulocytopenia (<90,000/mL) would trigger withholding the drug and 

reinitiation at a lower dose. Combining HU with erythropoietin allows more aggressive 

HU dosing, which is required in high-risk disease and renal insufficiency both frequently 

encountered in the older adult with SCD (see case 1). In extreme cases, even a minimal dose 

of 5 mg/kg/d is not tolerated, requiring a search for alternative therapies.

Transfusion

Red blood cell transfusion of is one of the most effective therapies for patients with SCD. 

The rationale of blood transfusion in SCD is to (a) Improve oxygen carrying capacity of 
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blood to tissues, and (b) Dilute concentration of circulating sickled erythrocytes to improve 

microvascular circulation.68,69 Blood transfusion can be given as simple (or top-up) or as an 

exchange transfusion, either manually or automated using an apheresis machine. Intermittent 

blood transfusion may be used for treatment of acute complications or preparation of 

surgery, or long term to reduce the incidence and severity of sickle-related organ damage.

Randomized trials have demonstrated the efficacy of blood transfusion for primary and 

secondary prevention of stroke in children with SCD. Although stroke pathophysiology 

is likely to be different among adults and children, it seems reasonable to extrapolate 

these findings at least to ischemic stroke in adults. Many adults with a history of stroke 

in childhood or adulthood remain on exchange transfusion as secondary prevention albeit 

with a less stringent target HbS (<50% as opposed to <30%). It should be noted that 

although older adults with acute ischemic stroke may benefit from exchange transfusion 

(standard practice in children), thrombolysis may also be in order, particularly if there are 

traditional risk factors (eg, hypertension and hyperlipidemia); appropriate treatment and 

order of treatment require careful discussion with a stroke physician.

Given the clinical benefits, not surprisingly the use of blood transfusion therapy in the 

management of SCD is increasing. Clinical decisions to use transfusion for prevention of 

recurrent acute pain, priapism, leg ulcers, renal dysfunction and PH are based more on 

observation and clinical experience than evidence. Although very effective in preventing 

the several complications of SCD, transfusion therapy carries the risk of secondary iron 

overload, alloimmunization (both observed in these 3 cases), and transmission of blood-

borne diseases, such as hepatitis C.69,70

Alloimmunization to RBC antigens is relatively more common in patients with SCD71–73 

and can lead to difficulties in sourcing appropriately matched blood products, delayed 

transfusion reactions triggering more vaso-occlusive crises, significant morbidities, and 

fatalities in some cases.74–76 Alloimmunization to multiple RBC antigens often prompts the 

development of autoantibodies posing challenges of sourcing appropriately matched blood 

products; in many cases, the “least incompatible” blood is transfused under immunologic 

cover. As prevention, many blood transfusion centers use extended red cell phenotyping, 

with some having adopted molecular genotyping using microarray chips for red blood cell 

phenotype prediction, and some proposing genome sequencing.77–79

Recurrent blood transfusion, whether sporadic or long term,80 also leads to iron overload 

that most commonly affects the liver; cardiac and endocrine siderosis are unusual in SCD.81 

MRI is a noninvasive method of measuring body iron load and should be used in those 

with a high annual blood transfusion rate and raised serum ferritin.82 Iron chelation therapy 

should be considered in those with serum ferritin greater than 1000 mg/L and liver iron 

concentration of greater than 7 mg/g dry weight and chelation efficacy monitored with serial 

serum ferritin and MRI measurements.83,84

Newer treatments—In 2017, the Food and Drug Administration approved pharmacy 

grade L-glutamine (Endari)85 for the reduction of acute complications of SCD in both 

adults and children. Being only the second drug approved for SCD treatment in the 
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last 30 years, this news was met with much enthusiasm from the broader hematology 

community. However, the failure to include patients with mild renal impairment and 

one-third of the study population discontinuing the study drug raise concerns about the 

generalizability of these findings to older adults. Nevertheless, for older adults with normal 

kidney function experiencing acute crises ineffectively controlled by HU, addition of 

L-glutamine appears justifiable. Other agents currently in phase 3 clinical trials include 

Crizanlizumab (a P-selectin inhibitor),86 small molecule anti-sickling agents, for example, 

GBT440 (Voxelotor),87 and anti-inflammatory agents, for example, rivipansel.88 These 

agents hold promise for patients failing to benefit from HU or those having severe symptoms 

despite HU therapy. Inducing HbF expression by targeting the DNA methyltransferase 1 

with an oral combination of small molecules, decitabine and tetrahydrouridine, was safe 

and is now being evaluated for efficacy in a phase 2 study.89,90 The development of novel 

agents and consideration of multimodality treatments raise several questions and possible 

concerns. One of these is whether combination therapy with a variety of agents targeting 

different pathophysiologic events will become the new standard, and will this approach 

have any impact on the chronic vascular pathobiology of SCD. Another concern is whether 

these novel therapies will be cost-effective in low- and middle-resource settings, and if their 

efficacy end points are cost-effective to justify their use in that particular setting.

Curative therapies—When neither HU nor regular blood transfusion is effective in 

limiting disease progression, other interventions should be considered even in the older adult 

with SCD.10 These interventions include fully matched or haploidentical hematopoietic stem 

cell transplant (HSCT), gene therapy, or experimental drug treatment.91–93

The favorable outcome of HLA-identical sibling HSCT in children94 prompts allogeneic 

transplantation sooner rather than later in young patients with symptomatic SCD.95 

However, outcomes are poorer in those older than 16 years,94 using standard myeloablative 

conditioning. Reduction of the intensity of conditioning (nonmyeloablative) has expanded 

allogeneic transplantation as a treatment option for adult patients with preexisting organ 

dysfunction.96 The HLA-matched sibling donors can be HbAS or HbAA, successful 

transplantation results in mixed chimerism with remarkably little graft-versus-host disease, 

and reversal of sickle hematology. The nonmyeloablative conditioning regimen developed at 

the authors’ institution has now been adopted by several institutions.91 However, although 

successful HSCT leads to resolution of pain in most adult SCD patients, those with chronic 

pain and no identifiable contributory sickle complications pre-HSCT were more likely to 

experience persistent pain post-HSCT.24

Although HLA-matched sibling transplantation has been very successful for adults and 

children, most patients with SCD do not have an HLA-matched sibling.97 Alternative 

donor options include haploidentical, unrelated umbilical cord blood, and matched unrelated 

donors, most promising of which is haploidentical family members (a treatment strategy 

under consideration for case 1).92 Another experimental option is gene addition using the 

anti-sickling β-globin vector containing the HbAT87Q mutation (Bluebird Bio) that recently 

reported encouraging results in patients with severe beta-thalassemia.98 This treatment is 

still in its early stages in SCD, but preliminary reports have revealed therapeutic expression 

in all 7 patients in which it was tested.99 The relative lack of toxicity of this treatment and 
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the ability to induce one’s own hematopoietic precursors ex vivo are distinct advantages 

when managing the older adult with SCD.

SUMMARY AND FUTURE DIRECTIONS

Therapeutic advances and improved access to health care have contributed to greater life 

expectancy and consequently a growing population of older adults with SCD. The older 

adult with SCD is likely to have multiple aging comorbidities added to the cumulative 

complications of a chronic disease that largely affects the central nervous, cardiopulmonary, 

and renal systems. A background of chronic pain and chronic anemia not only impairs 

activities of daily living but also potentially worsens cognitive decline and impacts every 

component of their health care management and delivery. The older adult with SCD tends 

to have a complex medication regimen that needs careful consideration and appropriate 

dosage adjustments given impairment of multiple organs. Moreover, cognitive dysfunction 

impacts adherence requiring involvement of family members or reminders that assist in 

compliance with the prescribed drug regimen. The scarcity of data from clinical trials 

specifically aimed at treating SCD in older adults limits an evidence-based approach to 

treatment. In the absence of such evidence, data from randomized trials in children and 

younger adults with SCD are routinely extrapolated to guide management of the older adult 

with SCD. Thus, the basis of most management decisions for these patients reflects expert 

opinion or the consensus of domain experts. In recent years, great strides have been made in 

reducing traditional sickle-related complications, such as proteinuria, blood pressure, VTE, 

and cardiopulmonary disease, particularly evident in older age groups. Overall mortalities 

have improved, even though these are still elevated compared with adults without SCD. 

These trends indicate that the time has come for a fundamental shift in traditional care from 

single disease practices to a more patient-centered framework in a multidisciplinary team 

with a greater focus on geriatric conditions (Fig. 1).
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KEY POINTS

• Survival of patients with sickle cell disease (SCD) in well-resourced countries 

has improved greatly in the last 60 years; a newborn in the United States and 

United Kingdom can now expect to live to adulthood.

• Although survival has improved, life expectancy of SCD patients is still 20 to 

30 years less than that of the general population.

• In well-resourced countries, the burden of disease has now shifted to adults, 

in which SCD has evolved into a debilitating disorder with complications 

associated with long-term chronic illness, in addition to those due to aging.

• The lag in providing resources and adequately equipping health care 

professionals with appropriate skills poses multiple challenges for effective 

management of this growing population of older adults with SCD.

• Patient outcomes are optimal when managed by a core of multidisciplinary 

specialists.
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Box1

An outline of management strategies in the older adult with sickle cell disease

I. Identify a primary care physician to coordinate total patient care

II. Comprehensive multisystem review to evaluate complications

• Pain: days off work due to pain

i. Acute pain: Hospital admissions, frequency of pain at 

home

ii. Chronic pain: Including use of opiate analgesia

• Detailed medical history/details of comorbidities

i. Sickle related:

1. Renal dysfunction (proteinuria, hematuria)

2. Cardiorespiratory symptoms

3. Cerebrovascular: Any memory concerns

4. Leg ulcers

5. Visual

6. History of thrombosis and anticoagulant therapy

ii. Nonsickle related: Diabetes, hypertension, gout

• Medication and vaccinations

• Transfusion history (to include frequency, transfusion reaction)

• Vitals (blood pressure, pulse oximetry, weight)

• Baseline laboratory testing (full blood count, biochemistry, 

hemolysis panel, liver panel, urinalysis)

• Investigation: ECHO, pulmonary function, sleep study

III. Evaluate for evidence of organ dysfunction

• Proteinuria ± hematuria → joint renal clinic

• ECHO, tricuspid regurgitant jet velocity ≥2.5 → joint 

cardiopulmonary clinic

• Liver function, evidence of intrahepatic cholestasis. → joint 

hepatology clinic

• Avascular necrosis → joint orthopedic clinic

• Headaches, cognitive decline → joint neurology clinic/

neuropsychology assessment

• Visual symptoms → yearly ophthalmology review
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• Daytime or nocturnal hypoxia → joint sleep/respiratory clinic

IV. Management of other comorbidities

V. Investigate/monitor therapy: HU, and similar
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Fig. 1. 
A proposed model of managing SCD in the older adult. (A) The traditional single disease 

focused framework of comorbidity where comorbid conditions are considered as disease 

pairs, such as SCD and diabetes mellitus, SCD and cardiovascular disease, and SCD and 

dementia. Most clinical practice guidelines are based on this framework. (B) Multimorbid 

conceptual framework demonstrating a more patient-centric approach to managing the 

older adult with SCD in the context of multiple chronic conditions, geriatric syndromes, 

functional status, and social determinants of health. CKD, chronic kidney disease; CNS, 

central nervous system; CVD, cardiovascular disease; DM, diabetes mellitus.
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