Journ
a

ice
act
Pr

f General
lo

ISSN: 2329-9126

Igbineweka et al., J Gen Pract 2016, 4:2
DOI: 10.4172/2329-9126.1000236

Journal of General Practice

Research
Article
Research Article

Open
OpenAccess
Access

Increased Prevalence of Autoimmunity and Connective Tissue Diseases in
Sickle Cell Disease
Norris Igbineweka1,2, Deepika S Darbari 3,6, Emma R Drasar1,7, Sophia Steer5 and Swee Lay Thein1,3,4*
Faculty of Life Sciences and Medicine, Molecular Hematology, Division of Cancer Studies, King’s College London, SE5 9NU, UK
Department of Haematology, Brighton and Sussex NHS Trust, Brighton, BN2 5BE, UK
NIH, National Heart, Lung, and Blood Institute, Sickle Cell Branch, Bethesda, MD 20892, USA
4
Department of Haematological Medicine, King’s College Hospital NHS Foundation Trust, Denmark Hill, London SE5 9RS, UK
5
Department of Rheumatology, King’s College Hospital NHS Foundation Trust, Denmark Hill, London SE5 9RS, UK
6
Division of Hematology, Children’s National Medical Center, Washington, DC 20010, USA
7
Department of Pathology, The Whittington Hospital NHS Trust, Magdala Avenue, London N19 5NF, UK
1
2
3

Abstract
Connective tissue disease (CTD) and sickle cell disease (SCD) are diverse group of disorders; however, both of
these diseases are characterized by underlying chronic inflammation. CTD is perceived to have a higher incidence
and to affect the disease severity in SCD.
Objectives: We seek to describe prevalence of autoimmunity and CTD and itsimpact on SCD disease severity
as this is not well described in the literature.
Methods: We retrospectively reviewed the medical records of 722 patients with SCD, seen over an 11 year period
followed at a tertiary care hospital in London, UK. During the last 2 years of the study, number of hospitalizations and
length of hospital stay were compared in patients with SCD with and without CTD.
Results: In the study cohort, hemoglobin SS was the most common genotype (n = 451; 62%) and 411 (57%)
were female. Twenty-three patients (3.1% had documented evidence of CTD, with rheumatoid arthritis (n = 14; 2%)
and systemic lupus erythematosus (n = 2; 0.3%) being the most common. Antinuclear antibody was present in 108
(15%) of the patients and anti-smooth muscle antibody was present in 60 (8%). The mean number of hospitalizations
(1.9 ± 2.7 vs. 1.5 ± 2.7) and mean length of hospital stay (6 days ± 4.1 vs. 7 days ± 11.4) were not different between
those with or without autoimmunity and/or CTD. Avascular necrosis was the most common non-CTD musculoskeletal
complication, affecting 72 (10%) patients.
Conclusion: Our study suggests that positive autoimmune serology and CTD were more common in SCD
compared to non-SCD population of similar ethnic background; however, presence of CTD does not appear to affect
the SCD severity. The high frequency of CTD and overlapping of clinical symptoms suggest a need for diagnostic
vigilance in diagnosing CTD in patients with SCD.
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Introduction
Sickle cell disease (SCD) is an inherited condition caused by a
mutation at the β6 position of hemoglobin (Hb) (β6Glu → Val). The
disease is characterised by chronic hemolytic anemia and episodes of
acute illness caused by vaso-occlusion leading eventually to progressive
organ damage. It is a multisystem disease underlined by a chronic
inflammatory state and vasculopathy, pathological events triggered by
the polymerization of the intraerythrocytic deoxyHbS. Involvement
of musculoskeletal system is common in patients with SCD. While
painful vaso-occlusive crises (VOC) are considered the hallmark
musculoskeletal manifestation of SCD, other complications involving
musculoskeletal system such as connective tissue disorders (CTD)
also exist and require a high index of suspicion for timely diagnosis as
manifestations may be similar and overlap in both diseases [1,2].
Connective tissue diseases (CTDs) are a heterogeneous group of
systemic diseases some of which have immune dysregulation as its
etiology, including rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE). CTD is perceived to have a higher incidence in
patients with SCD, supported by several studies which demonstrate
high levels of autoimmunity amongst patients with SCD [3,4]. While
positive autoimmune status is not always indicative of clinical disease, a
prospective study of 88 patients identified high titres of autoantibodies
in patients with SCD compared to controls without SCD [3]. Reports of
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the presence of CTDs in patients with SCD are mostly anecdotal case
studies [1,5-7]. Further, diagnostic uncertainty remains over defining
the onset of CTD, for example, differentiating a flare-up of RA from an
acute VOC in patients with SCD.
It is unclear as to what extent the co-existence of CTD and SCD
influences the clinical severity of each other. There is also debate to what
effect CTD drug treatment, such as steroids and immunosuppressants,
may have on SCD. Consequently, there remain unresolved issues
concerning the prevalence, diagnosis and therapy of CTD’s in patients
with SCD.
This study aims to raise awareness amongst clinicians providing
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care to SCD patients of the overlapping clinical manifestations of SCD
and CTD, which could lead to delay in diagnosis and treatment. We
conducted a review of our large, well-defined adult sickle cohort in
London, UK, to ascertain the incidence of co-existing CTD, and explored
the clinical severity of both groups of conditions using biochemical and
clinical data over an eleven-year period. We also reviewed other causes
of musculoskeletal involvement in the study population which may or
may not be directly related to SCD.

Methods
Patient population
The cohort included adolescents and adult patients (≥16 years)
attending the Sickle Cell Center in King’s College Hospital, London.
The 11 year study period was between 1 January 1999 to 31 December
2010, or to the last patient record or death. Interrogation of the data was
performed on two databases: the sickle cell database (from which the
register of patients with SCD at KCH were derived) and the Electronic
Patient Records (EPR) (EPR iSOFT Group, Sydney, Australia).
Serological and clinical data were extracted from EPR for each
patient on the sickle cell database. Serological evidence included
autoimmune data such as anti-nuclear antibodies (ANA), and
rheumatoid factor (RhF). Positive autoimmune status was defined
as having ≥1 episode of sero-positivity between years 1999-2010 and
included all titres of sero-positivity. These laboratory tests are routinely
performed as baseline tests amongst SCD patients at KCH. Erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were not
included in the analysis as these acute phase reactants are unreliable for
analysis. We also documented the clinical details relating to the CTD
if present, through relevant clinic letters, rheumatology/dermatology
referrals and discharge summaries. Diagnostic criteria for CTD were
according to the American College for Rheumatology. For the latter two
years of our study period, patients with HbSS or HbSβ0 (considered as
sickle cell anaemia, SCA) and CTD were compared against two markers
of disease severity: number of hospital admissions for pain related to
SCD, and length of hospital stay.

Statistical Analysis
Data was summarised in Excel 2010 (Microsoft) and analyses were
performed in SPSS version 20 (IBM). Binary variables were merged
into larger sub-groups to enable data analysis. Continuous variables
were summarized using mean values and percentages. The Student’s t
test was used to assess significant differences between the mean values
of different groups.

Results
During the 11 year study period, data were available for 722
patients, who were all of African or African-Caribbean descent (Table
1). The cohort included 411 women (57%) and 311 men (43%) with 451
(62%) HbSS, 225 (31%) HbSC, 33 (5%) HbSβ + thalassemia, and 13
(2%) HbSβ0 thalassemia patients. At of the time of analysis, age range
of patients was between 16 to 86 years, with mean 36, and median 34
years.

Prevalence of musculoskeletal disease
135 patients (18.7%) had evidence of ≥1 musculoskeletal disease(s)
(Table 1). The most common cause of musculoskeletal involvement was
avascular necrosis (AVN) of the hip affecting 72 patients (10%) while
the most common CTD was RA affecting 14 patients (1.9%).
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n
Total Group

722

M (%)

311
(43)

F (%)

411
(57)

Age Range (years)

16-86

Mean Age (years)

36

Genotypes
HbSS (%)

451
(61)

HbSC (%)

225
(31)

HbSB+ (%)

33 (5)

HbSB0 (%)

13 (2)

Musculoskeletal Disease
Avascular Necrosis (%)

72 (10)

Osteoarthritis (%)

22 (3)

Osteomyelitis (%)

19 (2.6)

Unspecified Inflammatory Disease* (%)

16 (2.1)

Rheumatoid Arthritis (%)

14 (1.9)

Gout (%)

9 (1.2)

Septic Arthritis (%)

9 (1.2)

Sarcoid (%)

3 (0.4)

Adhesive Capsulitis (%)

2 (0.3)

Carpal Tunnel Syndrome (%)

2 (0.3)

Osteoporosis (%)

2 (0.3)

Systemic Lupus Erythematosus (%)

2 (0.3)

Anti-Phospholipid Syndrome (%)

1 (0.1)

Discoid Lupus Erythematosus (%)

1 (0.1)

Haemoarthrosis (%)

1 (0.1)

Lateral Epicondylitis (%)

1 (0.1)

Mixed Connective Tissue Disorder (%)

1 (0.1)

Raynaud’s Phenomenon (%)

1 (0.1)

Scoliosis (%)

1 (0.1)

Stenosing Tenosynovitis (%)

1 (0.1)

Ulnar Nerve Entrapment (%)

1 (0.1)

*Unspecified Inflammatory Disease includes unclear/unspecified diagnoses of
inflammatory disease e.g. synovitis, tendonitis, bursitis of particular regions of
body.
Table 1: Prevalence of musculoskeletal disease, demographic and genotypic
information of sickle cell disease study group.

Prevalence of positive serology and connective tissue disease
Overall 33% (n = 236) of patients had positive autoimmune status.
Positive anti-nuclear antibodies (ANA) were the most prevalent form
of autoimmunity (n = 108; 15%) followed by smooth muscle antibody
(n = 60; 8.3%), gastric parietal antibody (n = 30; 4.2%) and rheumatoid
factor (n = 18; 2.5%) (Figure 1). In the ANA positive group two
thirds were female with a mean age of 40 years compared with 34.8
years in those with ANA negative serology. Similar trends of female
predominance and older age were observed for other positive serology.
Presence of positive serology alone was not indicative of CTD. For
example, the prevalence of rheumatoid factor positivity was 2.5% while
1.9% had clinical RA. Similarly, anti-double stranded DNA antibodies
were positive in 5 patients but only 2 of the 5 patients had clinical
manifestations of SLE.
Twenty-three patients (3.1%) had documented evidence of CTD
(Table 1). Nineteen of the 23 patients with CTD were women and the
average age for those with CTD was 41.1 years compared to 35.4 years
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Figure 1: Positive autoimmune serology in patients with sickle cell disease.

in those without CTD. The HbSS group had the highest prevalence of
CTD amongst genotypes accounting for 15 patients followed by HbSC
genotype with 6 patients which may be a reflection of the distribution
sickle cell group overall.

Connective tissue disease, number of hospital admissions
and length of hospital stay
During the last two years of the study (2008-2010), SCA patients
with any positive autoimmune serology and/or CTD (n = 102) had
a mean of 1.9 (±2.7) admissions compared to a mean of 1.5 (±2.7)
admissions in those without autoimmunity and/or CTD (n = 210). The
mean length of hospital stay in admitted patients for all SCD-related
complications was 6 days (±4.1) in those with autoimmunity and/or
CTD (n = 46) compared to 7 days (±11.4) in those without (n = 108)
(Figure 2). Both of these analyses were not statistically significant.

Non-CTD musculoskeletal manifestations
AVN was the most prevalent musculoskeletal disease in the SCD
cohort involving 72 patients (10%) as evidenced by both clinic letters
and radiological report. The mean age for the 72 patients (35 female
and 37 male) was 40 years, and they included 51 (71%) HbSS, 14 (19%)
HbSC, 4 (6%) HbSβ + thalassemia, and 3 (4%) HbSβ0 thalassemia. Other
causes of musculoskeletal involvement included osteoarthritis (OA) in
22 patients (3%) with average age of 51 years and osteomyelitis in 19
patients. Nine patients (1.2%) had clinical gout however hyperuricemia
was present in 118 patients (16.3%).

Discussion
This retrospective study showed that 3.1% of our SCD cohort had
CTD, with RA, sarcoid and SLE being the most prevalent. RA appears
to be more prevalent in our patient cohort compared to that previously
reported (2% vs. 0.29%) in the Manchester (UK) based cohort study of
1046 black Caribbeans [8]. Other studies have also demonstrated a lower
prevalence of RA in blacks particularly in rural African populations
[9,10]. Urbanisation may be an influential factor in the development
of RA in blacks; a study in Soweto showed that the prevalence of RA
in black South Africans living in urban areas is comparable to that in
white Europeans [11]. The prevalence for SLE amongst all races in the
J Gen Pract
ISSN: 2329-9126 JGPR, an open access journal

UK is described as 26.2 per 100,000 [12]. Amongst African-Caribbean
populations in the UK, it is at a higher prevalence of 159.4 per 100,000
(0.16%). In our study, the prevalence of SLE was 0.3%, significantly
higher than in the non-SCD population suggesting possibility of SCD
increasing the prevalence of CTDs. All 5 patients with SCD and SLE had
ds-DNA antibodies and were assessed by a rheumatologist; it should
be noted that autoantibodies to DNA develop between 2.7 to 9.3 years
before clinical presentation and diagnosis of lupus [13]. Sarcoidosis also
appeared to be more prevalent in our SCD population (0.4%) compared
to non-SCD African-Caribbeans [14].
Our study showed that women with SCD were 10 times more likely
to have RA than men with SCD which is significantly greater than the
reported gender differences in the general population where women
were 3 times more likely to develop RA compared to men [15]. SCD
could potentially have an increased risk of developing CTD similar
to that speculated for patients with beta-thalassemia trait and its
association with higher rates of RA [1,16]. However, larger longitudinal
population studies would be needed to characterize these associations
between these hemoglobinopathies and the development of CTD. In
addition to clinical and epidemiological considerations, one should
also explore if SCD provides an immune-stimulatory milieu towards
the development of CTD [17].
ANA positive serology was present in 15% of our patients in
keeping with the previously reported figures of autoimmunity [3,4,18].
Additionally, 8.3% of our patients had SMA positive serology. This high
prevalence of autoantibody reactivity adds to the diagnostic challenge
in differentiating the onset of CTD in SCD. Additionally, clinical
similarities in clinical presentation of CTDs and SCD can further lead
to diagnostic imprecision and diagnostic delay [6,19] which can have
a huge impact on diseases like RA and SLE where early intervention
with disease modifying anti-rheumatic drugs (DMARD’s) is crucial for
prevention of disease progression.
There were no statistically significant differences in number of
admissions or length of hospital stay amongst SCD patients with or
without autoimmunity and/or CTD. This is similar to conclusions by
Michel et al. [1] suggesting that CTD-related clinical manifestations and
outcome were not particularly severe in patients with SCD. However,
these conclusions have limitations as both of these studies utilized
hospital admission as an outcome and no other clinically significant
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end points such as severe SCD phenotypes e.g. pulmonary hypertension
or noting specifically the use of steroids +/- methotrexate for CTD
which has been reported to increase disease severity in 43% of patients
with associated SCD utilizing a scoring system [1]. Consequently, the
effects of clinical severity in CTD associated with SCD are not entirely
elucidated and require further research.
Among non-CTD musculoskeletal manifestations, AVN was the
most common affecting 10% of the population. This is consistent with
the reported figures of AVN prevalence figures of 4-50% [1,20,21]. The
second most common non-CTD musculoskeletal manifestation was
OA with a prevalence of 3%, similar to previously figures [22]. The
average age for OA in SCD was younger at 36 years compared to >50
years in non-SCD population [23,24]. There were also high proportions
of patients with hyperuricemia (16.3% of SCD patients) but little
clinical correlation to the development of gout (1.2% of SCD patients).
Twenty-five percent of men with SCD in our study were hyperuricemic.
This may highlight the need for cardiovascular risk assessment within
this group as hyperuricemia is increasingly being shown to be a risk
factor for cardio-reno-vascular system [25].
Several limitations relate to the fact that this study had a
retrospective design. Prevalence comparison with other epidemiological
data should be taken with caution as different studies may employ
different diagnostic and inclusion criteria. The possibility of diagnostic
uncertainty relating to CTD, as highlighted by the significant number
of “unspecified inflammatory disease” in our cohort, may have led
to under-diagnosis of CTD. There may also be an opportunity for
diagnostic delay, although this was not formally assessed in our study
group. Nevertheless, our study demonstrates that the prevalence of
CTD was higher in our SCD population than expected emphasizing the
need for diagnostic vigilance in considering CTD in the patients with
SCD. There were no statistically significant differences in number of
admissions or hospital stay between SCD patients with autoimmunity
and/or CTD compared to those without. However, further larger
studies are needed assessing various other clinical severity end points
in order to elucidate clinical outcomes of these patients.
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