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Original Article 
 

Spectrum of Clinical Presentation in 
Sickle Cell Disease Patients 
 
Abstract 
Objectives: To determine the spectrum of clinical presentation in patients 
with SCD.  

Study Design: Cross-sectional study 

Place and Duration: Department of Internal Medicine, Prince Salman 
Northwest Armed Forces Hospital, Kingdom of Saudi Arabia. Data was 
collected for six months. 

Material and Methods: Total 41 patients of either gender with age more 
than 15 years who were diagnosed cases of SCD were recruited. The 
diagnosis of SCD was established by cellulose acetate electrophoresis with 
citrate agar electrophoresis. All the admissions were recorded during the 
study period. Diagnosis of different clinical presentations was established 
by clinical examination and other necessary investigations where needed.  
Results: Data of 41 patients was analyzed with mean age of 24.27 years ± 
4.29 SD. There were 28 males and 13 females with male to female ratio 2.15. 
Total number of hospital admissions was 260 during the study period. 
Frequency of different clinical presentations were vaso-occlusive crisis 
67.7% (n=176), painful crisis 4.0% (n=11), hemolytic crisis 3% (n=8), 
priapism 3% (n=8), chest infection 3% (n=8), stroke 2% (n=5), aplastic crisis 
2% (n=5), urinary tract infection 1.5% (n=4), sequestration crisis 1.5% (n=4), 
upper respiratory tract infection 1.5% (n=4), gall bladder stones 1.5% (n=4). 
Less than 10% (n=23) of times less common presentations like hand & foot 
disease, dysmennohrea, deep vein thrombosis, avascular necrosis, bone 
crisis, hemochromatosis leading to cardiomyopathy and cirrhosis, 
obstructive jaundice, acute cholycystitis, osteomyelitis and acute 
pancreatitis were seen. 

Conclusion: Spectrum of clinical presentations varies widely among SCD 
patients with vaso-occlusive crisis came out to be the most common 
manifestation followed by painful and hemolytic crisis.  By adopting a 
comprehensive care approach, morbidity and mortality from complications 
of sickle cell disease can be significantly reduced. . 
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Introduction 
Sickle cell disease (SCD) is a genetic blood disorder 
caused by abnormal hemoglobin that damages and 
deforms red blood cells (RBCs).1 It is inherited in an 
autosomal recessive manner. If one parent is a carrier of 
the HBB Hb S mutation and the other is a carrier of 
an HBB mutation (e.g., Hb S, Hb C, β-thalassemia), 
each child has a 25% chance of being affected, a 50% 

chance of being unaffected and a carrier, and a 25% 
chance of being unaffected and not a carrier. 
Hemoglobin is normally soluble in the erythrocyte and 
does not polymerize. It is a tetramer of four chains; two 
alpha globins and two beta globins. Hemoglobin S 
(HbS) is an abnormal hemoglobin that results from a 
point mutation in the beta globin gene that causes the 
substitution of a valine for glutamic acid as the sixth 
amino acid of the beta globin chain. The resulting 
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hemoglobin tetramer (alpha2/beta S2) becomes poorly 
soluble when deoxygenated. The pathological 
polymerization of deoxygenated HbS is essential to 
vaso-occlusive phenomena. Subsequent changes in red 
cell membrane structure and function, disordered cell 
volume control, and increased adherence to vascular 
endothelium also play an important role2. The gene for 
sickle cell anemia is widespread throughout the world, 
being present in Africa, Mediterranean countries 
(especially Greece), the Middle East, and parts of India. 
The prevalence of sickle cell trait is approximately 8 to 
10 percent in African Americans3  and as high as 25 to 
30 percent in certain areas of western Africa.4 At least 1 
in 180 Hispanic births have sickle cell trait. 
Sickle cell disorders are also prevalent in Pakistan to a 
significant extent, approximately 2%.5 The prevalence of 
SCD in Saudi Arabia varies significantly in different parts 
of the country. Eastern region showed dominance with a 
prevalence of 145 per 10,000, followed by the southern 
region with a prevalence of 24 per 10,000, western 
region 12 per 10,000, and central region with 6 per 
10,000. No cases were found in the northern 
regions6,7,8.  Vaso-occlusive phenomena and hemolysis 
are the clinical hallmarks of SCD. Vaso-occlusive events 
result in tissue ischemia leading to acute and chronic 
pain as well as organ damage that can affect any organ 
in the body including bones, lungs, liver, kidneys, brain, 
eyes, and joints.9 Acute pain is the first symptom of 
disease in more than 25 percent of patients and is the 
most frequent symptom after the age of two years.10 
Acute pain is also the complication for which patients 
with sickle cell disease commonly seek medical 
attention, although some of these episodes are short-
lived and are managed at home.11 The rationale of 
present study was to identify the clinical presentation 
spectrum amongst the patients suffering from SCD 
(which are found in significant numbers and clusters in 
Saudi Arabia due to consanguineous marriages) in 
order to give further inputs towards devising a strategy 
for prevention and early detection of more common 
complications. This will also help in developing a 
comprehensive care policy for these patients with early 
referral to concerned specialties for further 
management, thereby reducing the morbidity and 
mortality.  

Materials and Methods 
It was a Cross-sectional study and was carried out at 
department of Internal Medicine, Prince Salman 

Northwest Armed Forces Hospital, Kingdom of Saudi 
Arabia. Data collection for 6 months, from November 
2013 to April 2014. Study design was approved by the 
hospital ethical committee. All patients diagnosed with 
SCD in their childhood presenting to emergency and/or 
admitted as inpatient were included in the study. 
Records were verified in detail and diagnosis of SCD 
was confirmed where combination of cellulose acetate 
electrophoresis with citrate agar electrophoresis was 
used. HbS from other Hb variants was separated by 
Cellulose acetate electrophoresis at pH 8.4 and Hb S 
was separated from HbD and G by Citrate agar 
electrophoresis at pH 6.2.  All the admissions were 
recorded during the study period. Diagnosis of different 
clinical presentations was established by clinical 
examination and other necessary investigations where 
needed.  All the patients were referred to the respective 
departments for further management. Total 41 patients 
of either gender with age more than 15 years who were 
diagnosed cases of SCD were recruited after fully 
informed, understood and voluntarily written consents.   

Results 
Data of 41 patients was analyzed. There were 28 males 
and 13 females with male to female ratio 2.15. 
Demographic data of study population is presented in 
table I.  
 
Table I: Demography of the study population 

 Number 
Mean Age ± SD 

(years) 

Male 28 (68.3 %) 24.89 ± 4.58 

Females 13 (31.7%) 22.92 ± 3.53 

Total 41 (100%) 24.27 ± 4.29 

 
Total numbers of hospital admissions were 260 during 
the study period. Frequency of different clinical 
presentations is tabulated in table II.  

Table II: Frequency of different clinical 
presentations 

Spectrum of Clinical Presentation in SCD patients 

Grade Frequency Percent Cumulative 
Percent 

Vaso-occlusive crisis 176 67.7 67.7 

Painful crisis 11 4.0 71.7 

Hemolytic crisis 8 3.0 74.7 

Priapism 8 3.0 77.7 

Chest infection 8 3.0 80.7 

Stroke 5 2.0 82.7 
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Discussion 
Sickle cell disease (SCD) is characterized by 
intermittent vaso-occlusive events and chronic hemolytic 
anemia. Vaso-occlusive events result in tissue ischemia 
leading to acute and chronic pain as well as organ 
damage that can affect any organ in the body. Dactylitis 
(pain and/or swelling of the hands or feet) in infants and 
young children is often the earliest manifestation of 
sickle cell disease. In children the spleen can become 
engorged with blood cells in a “splenic sequestration 
crisis.” The spleen is also particularly subject to 
infarction and the majority of individuals with SCD are 
functionally asplenic in early childhood, increasing their 
risk for certain types of bacterial infections. Chronic 
hemolysis can result in varying degrees of anemia, 
jaundice, cholelithiasis, and delayed growth and sexual 
maturation. Individuals with the highest rates of 
hemolysis are predisposed to pulmonary artery 
hypertension, priapism, and leg ulcers but are relatively 
protected from vaso-occlusive pain.  
Most frequent presentation found in our study was vaso-
occlusive crisis 67.7% (n=176) followed by painful crisis 
4.0% (n=11), hemolytic crisis 3% (n=8), priapism 3% 
(n=8) and chest infection 3% (n=8). Our results are 
similar with already published data on the subject, which 
also reflects variable spectrum of clinical presentations 
with vaso-occlusive crisis as a most common 
phenomenon seen. Alsultan A12 studied 159 patients 
with SCD to better characterize its phenotype in the 
southwest Province of Saudi Arabia. Frequency of 
various SCD complications observed in their study was 
as follows: painful episodes of variable severity occurred 
in majority of patients (98%), osteonecrosis (14%), 
acute chest syndrome (22%), splenic sequestration 

(23%), gallstones (34%), stroke (7.5%), priapism (2.6%). 
Alsultan13 conducted another hospital-based study to 
assess the pattern of SCD complications in adults. A 
total of 104 patients with average age of 27 years were 
enrolled. They found that ninety-six per cent of these 
patients reported history of painful crisis; 47% had at 
least one episode of acute chest syndrome, however, 
only 15% had two or more episodes; symptomatic 
osteonecrosis was reported in 18%; priapism in 17%; 
overt stroke in 6%; none had leg ulcers. In another 
study, Gill FM14 prospectively collected information 
about the nature and frequency of complications over a 
10-year period in 694 infants with confirmed sickle cell 
disease. They found that Painful crises and acute chest 
syndrome were the most common sickle cell-related 
events in homozygous sickle cell anemia (SS), 
hemoglobin SC disease (SC), and Sickle beta 
thalassemia patients (overall incidence in SS patients of 
32.4 and 24.5 cases per 100 person-years, 
respectively). Ohene-Frempong K15 in cooperative study 
of sickle cell disease collected clinical data on 4,082 
sickle cell disease patients enrolled from 1978 to 1988. 
Patients were followed for an average of 5.2 +/- 2.0 
years. Age-specific prevalence and incidence rates of 
CVA in patients with the common genotypes of sickle 
cell disease were determined, and the effects of 
hematologic and clinical events on the risk of CVA were 
analyzed. The highest rates of prevalence of CVA 
(4.01%) and incidence (0.61 per 100 patient-years) were 
in sickle cell anemia patients. The incidence of infarctive 
CVA was lowest in SS patients 20 to 29 years of age 
and higher in children and older patients. Conversely, 
the incidence of hemorrhagic stroke in SS patients was 
highest among patients aged 20 to 29 years. Al-Rimawi 
HS16 interviewed and reviewed medical records of 
seventy-seven patients with confirmed diagnosis of 
sickle cell disease at a tertiary referral teaching hospital, 
between January 1994 and December 2002 were. 
Twenty-one patients (28%) had 63 episodes of acute 
splenic sequestration. The apparent differences in 
clinical presentation across different studies is most 
likely due to the nature of disease with wide variation in 
clinical presentations of and different time of 
presentation to the clinic during the course of disease. 
Based on our study findings and literature review on the 
subject, we recommend genetic counseling programs in 
order to advocate people to go through early carrier 
detection programs which may be accomplished through 
HPLC. Prenatal diagnosis for pregnancies at increased 

Aplastic crisis 5 2.0 84.7 

Urinary tract infection 4 1.5 86.2 

Sequestration crisis 4 1.5 87.7 

Upper respiratory tract 
infection 

4 1.5 89.2 

Gall bladder stones 4 1.5 90.7 

Hand & foot disease, 
Dysmennohrea, Deep 
vein thrombosis, 
Avascular necrosis, Bone 
crisis, Hemchromatosis, 
Obstructive jaundice, 
Acute cholycystitis, 
Osteomyelitis, Acute 
pancreatitis 

23 
9.3 100 

Total  260 100.0  
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risk for sickle cell disease is possible by molecular 
genetic testing if the HBB mutations have been 
identified in the parents. Olney R17 in his study highlights 
the fact that public health agencies had significant 
involvement with funding, policy making, and formulation 
of laboratory and clinical guidelines for sickle cell 
disease. We also advocate for efforts from preventive 
medicine providers in public health programs as such 
programs remain an important component in preventing 
sickle cell complications. 
In summary, there is wide variation in clinical 
presentations of SCD with potentially lethal 
complications. A comprehensive SCD center should 
cater these patients by emphasizing the importance of 
prevention of disease through health education, 
advocating reduction of marriages between relatives, 
implementation of premarital and neonatal screening 
programs for hereditary blood disease, effective 
manifestations management and regular follow-ups.  By 
adopting this comprehensive approach, morbidity and 
mortality from complication of sickle cell disease can be 
significantly reduced.  

Conclusion 
Spectrum of clinical presentations varies widely among 
SCD patients with vaso-occlusive crisis came out to be 
the most common manifestation followed by painful and 
hemolytic crisis. We recommend a comprehensive SCD 
center, which should cater these patients by 
emphasizing the importance of prevention of disease 
through health education, effective manifestations 
management and regular follow-ups.  By following this 
comprehensive approach, life expectancy and general 
well being of sickle cell disease patients can be 
significantly improved.  
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