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When Two Diseases Cross their Paths: The 
Diagnostic Challenge of Rheumatoid Arthritis in 

Sickle Cell Disease Patients

Introduction

When evaluating joint complaints in adult sickle cell disease 
(SCD) patients, a number of sickle cell-based entities come to mind 
such as avascular necrosis, osteomyelitis, bone infarcts, and septic 
arthritis. However, another important cause of joint disease is to be 
considered, rheumatoid arthritis (RA), this diagnosis is generally 
overlooked and rarely considered. Anecdotal reports highlighted 
the occurrence of RA in SCD presenting as diagnostic challenges for 
cases with chronic inflammatory arthritis, joint effusions, erosive 
arthritis and non-gouty arthritis [1-3]. SCD itself causes chronic 
musculoskeletal complaints [4] that may delay or even obscure 
the diagnosis of RA. Therefore, high clinical suspicion along with 
laboratory and imaging studies are necessary for the identification 
of RA in SCD population. Contrary to the previous reports indicating 
rare coexistence; a study conducted by our group among inner city 
SCD patients suggest that the prevalence of RA coexisting with SCD 
is quite similar to the prevalence of RA reported in the general 
population [5].

 RA is a chronic systemic inflammatory disease characterized 
by inflammation and synovitis leading to damage of cartilage 
and juxta-articular bone destruction [6]. Environmental factors 
(smoking and infection), as well as genetic predisposition, are 
known to play a role in the development of RA. Among Caucasian 
patients, the human leukocyte antigen-DRB1 (HLA-DRB1) alleles 
containing the shared epitope, are markers of disease risk and 
severity. However, HLADRB1 has been found in only one third 
of African-Americans (AA) RA patients [7]. Single nucleotide 
polymorphisms genome studies on AA (healthy and with RA) and 
Caucasians, revealed differences in the allele frequencies in the 
Tumor Necrosis Factor (TNF) receptor genes suggesting a higher 
likelihood to develop RA and increased disease severity among AA 
patients [8]. Higher expression of Interferon ɣ receptor 1 and 2 
genes in blood cells of AA with RA also correlated with increased 
radiographic severity, implying a potential pathogenic role of IFN-ɣ 
in terms of susceptibility and aggressiveness of disease [9]. AA with  

 
RA sustain early damage in the course of the disease and undergo 
a radiographic progression similar to that seen in other ethnic 
groups [10]. 

In SCD, the red blood cells (RBC) dehydrate causing increased 
viscosity of the cytosol; RBC become unable to maintain their 
flexibility and shape and acquire the typical sickle shape [11]. RBC 
membrane in SCD have a tendency to adhere to the endothelium 
[12,13]. Vaso-occlusive crises (VOC) results in blockage of the blood 
flow by the sickled red cells which lead to acute chest syndrome, 
ischemia, stroke, infarcts, pain, bone marrow degeneration and 
bony infarcts. The Centers for Disease Control and Prevention 
estimate that about 100,000 Americans are affected by SCD with 
a life expectancy of 43 and 41 years of age, for women and men 
respectively [14,15]. 

Hydroxyurea and advanced medical care has led to the 
improved survival observed among SCD patients. This prolonged 
survival however ushers in, a chronic inflammatory disorder, 
rheumatoid arthritis (RA), which traditionally presents at a 
relatively older age. Our study revealed that the prevalence of SCD 
coexisting with RA was 0.94%, which is similar to the prevalence 
of RA among the general population. Our patients, mostly from 
Afro-Caribbean descent, with SCD-RA were compared to age and 
sex matched patients with SCD and RA. The SCD-RA patients had 
significantly lower hemoglobin and tended to have a lower BMI, 
increased periarticular osteopenia, erosive arthritis, prolonged 
morning stiffness, increased number of hospitalizations and longer 
hospital stay [5]. 

In our study, SCD-RA patients were also older than the SCD-only 
population but younger than RA-only patients, indicating earlier 
occurrence of RA among SCD patients where SCD-RA patients, had 
been diagnosed with RA about 5 years earlier than RA only patients 
[5]. The diagnosis of RA at a younger age in SCD patients likely 
resulted from the frequent medical encounters, although the role of 
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inflammatory markers released during VOC might explain earlier 
RA presentation among SCD patients. Whether SCD coexisting 
with RA is merely coincidental or related to shared mechanisms of 
inflammation will be discussed in the next section. 

During VOC, the sickled RBC membrane acquires an enhanced 
ability to adhere to the endothelium by exposing adhesion 
molecules [12,13]. Endothelial cell membrane receptors interact 
with a number of adhesion molecules presented by the sickled RBC 
[16]. Adhesion molecules promote leukocyte adhesion which leads 
to luminal narrowing, red blood cell entrapment, vaso-occlusion 
and inflammation. The interactions between the endothelium and 
adhesion molecules lead to activation of Nuclear Factor-Kappa βeta 
(NF-κβ) which in turn drives the production of reactive oxygen 
species (ROS). Inflammation leads to recruitment of leukocytes and 
platelets, which in turn release proinflammatory cytokines, such as 
Placental Growth Factor, Tumor Necrosis Factor-α, Interleukin1 (IL-
1), and Interleukin-6 (IL-6) among others [16,17]. IL-1β, IL-8, IL-6, 
IFN-ɣ, hs-CRP, sVCAM-1 and Tissue Factor were also found to be 
elevated in SCD patients when compared to normal controls, even 
when not in VOC [18-20]. Repeated VOC in SCD allows for chronic 
inflammation. Additionally, intravascular hemolysis contributes 
to inflammation of the endothelium and sub-endothelium smooth 
muscle layers leading to oxidative stress [20]. 

Elevated heme levels in circulation can activate innate 
immunity via Toll-like Receptor-4, which in turn can trigger VOC; 
damage-associated molecular patterns (DAMP) seem to play 
important role in pathogenesis of VOC in SCD as well [21]. SCD also 
creates a procoagulant state via exposed phosphatidylserine on the 
RBC membrane [19,22]. P-selectin [23] and E-selectin mediated 
neutrophil adhesion to the endothelium seems to play a pivotal role 
in VOC. Recruited neutrophils lead to further entrapment of RBC 
and to a lesser extent platelets, allowing cellular aggregates to form 
which contributes to inflammation via the production of ROS [24-
29].

In RA, the humoral adaptive and innate immune systems 
are involved. Neoepitopes presented by the inflamed synovial 
membrane attract plasmacytoid dendritic cells to mobilize into 
the altered synovium. Macrophages are activated via T helper 1 
cytokines like interferon-ɣ, IL-12, 15, 18, 23. Th17 cells also produce 
IL-17, 21, 22 and TNF-α. IL-17 and TNF-α which promote activation 
of fibroblasts and chondrocytes. Synovial B cells within the synovial 
follicles produce not only autoantibodies but also IL-6, TNF-α, and 
Lymphotoxin-ß that play a pathogenic role RA [6]. TNF-α activate 
metalloproteinases leading to cartilage destruction and osteoclast 
activation which contributes to joint damage and erosions [30]. 
Leukocyte adhesion plays a key role in the infiltration of immune 
cells into inflamed synovium, facilitating the development and 
perpetuation of chronic inflammation in RA [6,31,32]. Oxidative 
damage of the cartilage, extracellular collagen and DNA have been 
demonstrated along with upregulation of NO in RA synovium which 
is able to induce TNF-α production, factors that contribute to the 
inflammatory process in RA [33,34].

Therefore, there is an overlap between SCD and RA 
pathophysiology that might help explain our observations. We can 
postulate that elevations in TNF-ɑ, IL-1 and IL-6 and other pro-
inflammatory cytokines during SCD VOC may trigger synovitis in 
RA susceptible SCD patients; in addition, ROS generated during 
VOC can contribute to the inflammatory process of SCD-RA, leading 
to a more severe disease course [35]. Ischemic changes in SCD 
synovium could lead to the release of synovial antigen into the 
circulation thus inducing autoantibody formation. This theory could 
explain why SCD patients were diagnosed with RA at a younger age 
(5 years earlier), tended to be seropositive for RF and anti-CCP than 
RA only patients and have a tendency to more erosive disease [5]. 
Mechanistic questions remain to be answered in future research.

 From the previous discussion, reaching a diagnosis of RA in a 
SCD patient requires a thorough history, physical exam, laboratory 
tests, imaging studies and RA criteria fulfilment [36]. However, the 
clinician faces a new challenge as the choice of medications becomes 
controversial. Corticosteroids, first line agents in inflammatory 
disorders have been reported to trigger sickle cell crisis [37-42]. 
Therefore, based on the literature steroids should be used in short 
courses and aggressive hydration should be provided as in an effort 
to abort an upcoming VOC. Disease modifying anti-rheumatic drugs 
(DMARDS) are standard of care for RA patients. Hydrochloroquine 
along with hydroxyurea should be considered when appropriate 
follow-up of liver function tests and cell blood counts are part of the 
management plan [43].

There is no literature on the concomitant use of Sulfasalazine 
and Hydroxyurea among patients with SCD and RA [43]. 
Methotrexate (MTX) was used in SCD patients in a pilot study 
conducted by Brandalise et al [44], to evaluate the impact of MTX 
on SCD VOC. There was no reduction in the frequency of VOC. 
However, avascular necrosis pain was reduced which impacted the 
physical function of the patients and suggested some benefit with 
the combination of MTX and Hydroxyurea. A drop in the platelet 
counts was observed as well as some impairment in the reticulocyte 
response. Therefore, study concluded that if MTX is to be used along 
Hydroxyurea, blood cell counts, reticulocytes and liver function 
tests should be monitored closely. Leflunomide administration 
would be often limited by the abnormal liver tests associated with 
SCD and Azathioprine by the increased risk of myelosuppression.

TNF-α blockers’ efficacy record in RA and their effect on the 
expression of adhesion molecules in the vascular endothelium 
[45] are an attractive choice of treatment for SCD with RA although 
literature reports on the use of anti-TNF-α is scanty and no 
conclusions could be drawn [35]. Biologics targeting the adhesion 
molecules located in endothelial cells and platelet adhesion have 
been postulated to impact the number of VOC among SCD. Ataga 
et al. [23] studied the P-selectin inhibitor in a double blind, 
randomized placebo-controlled fashion in almost 200 SCD patients. 

The annual rate of hospitalization, number of VOC, complicated 
and uncomplicated events were recorded. From the pathophysiology 
of RA and SCD previously discussed, a reduction in the number 
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of VOC among SCD should have a beneficial effect among SCD RA 
patient. Therefore, the SUSTAIN study results open the possibility 
of a novel approach for the management of SCD-RA patients. We 
could never stress enough the importance of vaccination among 
SCD population as well as appropriate screening for tuberculosis 
and glucose-6-phosphate dehydrogenase testing when anti-TNF 
and hydroxychloroquine respectively are being considered. As 
recommended by American College of Rheumatology, patients 
started on DMARDs should have blood cell counts and chemistries 
including liver function as per recommended intervals [46].

Conclusion 

In conclusion, the next time you evaluate a SCD patient who 
presents with chronic synovitis, strongly consider the possibility of 

coexistence of RA and SCD; keeping in mind that the musculoskeletal 
symptoms in SCD can masquerade and delay the diagnosis of 
RA in this patient population. It is possible that the underlying 
inflammatory mechanisms present in SCD and RA may worsen 
the clinical manifestations of each disease, therefore affecting the 
patient’s prognosis. Management of SCD and RA cases could also be 
complicated by occurrence of VOC, hemolysis, asplenia and adverse 
reactions associated with currently available therapies. Until future 
longitudinal studies to evaluate the clinical course, disease activity, 
radiological findings and impact on the quality of life, clinicians 
should be aware of the co-existence of these 2 illnesses and initiate 
work up and therapy based on the currently available data (Figure 
1).

Figure 1: Pathogenesis of Sickle Cell Disease and Rheumatoid Arthritis: Postulated Mechanism and Common Mediators Involved. 
ADAMTS5 a disintegrin and metalloproteinase with thrombo spondin motifs 5, a4b integrin on platelet surface that mediates 
adhesion to collagen, BCAM/Lu Basal Cell Adhesion Molecule Lutheran blood group, CSF colony stimulating factor, DAMPs 
Damage-associated molecular patterns, hs-CRP high sensitivity C reactive protein, ICAM-1 Intercellular adhesion molecule 
1,  IL interleukin, INF interferon, NF-κβ  Nuclear Factor-Кappa Beta, PlGF platelet growth factor RBC red cell membrane, RF 
Rheumatoid Factor, ROS reactive oxygen species, sVCAM serum vascular adhesion molecule, TL-4 toll like receptor 4, TGF-β 
Tissue growth factor β, TNF-α tumor necrosis factor α, T regs  Regulatory T cells,  MMP matrix metalloproteinases, VACM-1 
vascular cell adhesion molecule, VEGF vascular endothelium growth factor, VOC vaso-occlusive crises, vWF Von Willebrand 
Factor.
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