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Abstract
Introduction: Sickle cell syndrome (SCS) represent a real health problem. In this work, we propose to study the epidemiological 
and clinical features of  66 patients with SCS.
Methods: This is a retrospective descriptive cross-sectional study carried out on a population of  66 patients with SCS, (36 S/S, 
18 S/β-thalassemia, seven S/C and five S/OArab), over a period of  two years.
Results: The average age of  our population is 15.5 years ± 8.4. 36 patients (55%) were born to a consanguineous marriage 
and 35 (53%) had siblings with SCS.  The average baseline hemoglobin in our patients is 9.1g/dL±1.51.  S/C patients have sig-
nificantly higher baseline hemoglobin than S/S, S/β-thalassemia and S/OArab with p <0.05. Jaundice, mucosal skin pallor and 
hepatomegaly have been observed only in S/S, S/β-thalassemia and S/OArab patients. The persistence of  splenomegaly is more 
frequent in S/C than in S/S, and in S/-thalassemia than in S/S. The most common acute complications were vaso-occlusive 
attacks (69.7%) and worsening of  anemia (54.54%). The most common chronic complication was cholelithiasis (36.36%).
Conclusion: S/C patients present the best tolerated form and were the least affected by chronic complications and therefore 
can lead an almost normal life.
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Introduction
Sickle cell disease (SCD) is an autosomal recessive genetic 
disorder that affects the red blood cells 1. It is the most 
common genetic disease in the world and it represent a 
real health problem due to its frequency and chronic evo-
lution 2.
The pathophysiology of  SCD is influenced by various ge-
netic and environmental factors that come up with highly 
variable clinical expression including inflammation, he-
molysis, micro- and macrovascular obstruction and organ 
damage. The management of  SCD is multidisciplinary 
and requires standardization of  its complications or phe-
notypes 1.

Sickle cell syndrome (SCS) include: homozygous sickle 
cell disease βS/βS and double heterozygous βS/βX; this is 
the heterozygous association of  hemoglobin S with a le-
sion of  the other gene β (β-thalassemia or other abnormal 
hemoglobins such as hemoglobin C, hemoglobin OArab).

In Tunisia, the most frequently encountered hemoglo-
bin abnormalities are β-thalassemia with a prevalence of  
2.21% and sickle cell disease with a prevalence of  1.89%. 
While Hb C and Hb OArab are more rare, their preva-
lence is about 0.37%. The north-western Tunisia, is the 
most concerned 3.
Hemoglobin S (HbS) results from a mutation in the 6th 
codon of  the β gene located on chromosome 11. It is 
due to the replacement of  glutamic acid by valine. He-
moglobin C results from a point mutation leading to the 
replacement of  glutamic acid by lysine at position 6 while 
hemoglobin OArab results from the substitution of  glu-
tamic acid by lysine at position 121 on the same chromo-
some. As for the β-thalassemia trait, 31 mutations have 
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been identified in Tunisia. The most frequent are codon 
39 (C>T) and IVS I-110 (G>A) 2.
In SCS, the heterozygous association of  HbS with a le-
sion of  other β gene can affect the clinical presentation 
of  the disease. So, a great heterogeneity in SCS clinical 
expressions was described with only 15% of  patients de-
veloping severe disease 4.
In order to show this disparity in the clinical expression, 
we propose to study the epidemiological and clinical par-
ticularities of  66 patients with SCS.
 
Methods
This is a descriptive retrospective study of  SCS patients’ 
records over a two-year period.
Our study population consists of  66 patients with SCS 
(36 homozygous S/S sickle cell patients, 18 S/β-thalas-
semia patients composed by S/β° thalassemia and S/β+ 

thalassemia phenotypes, 7 S/C patients, and 5 S/OArab 
patients).

Inclusion criteria: Carriers of  sickle cell syndrome, di-
agnosed during an anemia exploration or during a hos-
pitalization for an inaugural complication of  the disease, 
or during family investigations carried out systematically 
in the siblings of  patients already being followed or after 
neonatal screening.  These patients are regularly moni-
tored during quarterly visits to the outpatient Hemoglob-
inopathy clinic at the Children's Hospital in Tunis.

Epidemiological data
Current age, age of  diagnosis, origins, siblings and con-
sanguinity were collected from patients' medical records.

Clinical data
Three types of  situations have been described: a steady 
state defined by the absence of  any fever, vaso-occlusive 
or hemolytic episode, acute complications and chronic 
complications phases.

Blood counts were performed by flow cytometry on the 
Beckman LH750TM Hematology analyzer (Bechman 
Miami, FL, USA). Hemoglobin was determined by high 
performance cation exchange liquid chromatography 
(HPLC) using the Variant II hemoglobin analyzer (Bio-
red Laboratories, Hercules, CA, USA).
The complications and the level of  Hb F reported in this 
work were noted before the intake of  hydroxyurea by 
some patients.

Statistical Analysis
The data collected was processed using SPSS version 
v20.0 (Statical Package for Social Sciences). Results for 
the quantitative variables are expressed in terms of  means 
± standard deviation. If  the standard deviation is great-
er than the mean, the results are expressed in terms of  
the median [minimum-maximum]. The STUDENT t-test 
was used to compare the means of  the quantitative vari-
ables. Inter-group comparisons for qualitative variables 
were performed by the « chi2 » test. Comparison of  the 
means of  different variables with small numbers (n<10) 
was tested by the analysis of  variance (Mann Whitney). 
The significance threshold for the statistical tests was set 
at p < 0.05.

Results
Our population is composed of  66 patients. The average 
age is 15.5 ± 8.4 years with age interval ranging from one 
year to 49 years. In this population, 36 patients (55%) 
were born to a consanguinous marriage and 35 (53%) had 
siblings with SCS.
The mean age at diagnosis is 3.8 ± 2.6 years. 33 of  our 
patients (50%) were diagnosed before the age of  two 
years. Among them, 24 patients (36.36%) (14 S/S, seven 
S/β-thalassemia, one S/C and two S/OArab) were diag-
nosed before the age of  one year. The mean age of  diag-
nosis of  SCS patients by phenotype is shown in (Figure 
1).
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Figure 1: Age of  diagnosis of  SCS patients by phenotype
In blue: Average age of  diagnosis, In green: Minimum age of  diagnosis,
In red: Maximum age of  diagnosis, n: Number of  patients

In the Steady state, the mean baseline hemoglobin in our 
patients is 9.1±1.51 g/dL, it is 8±1.1 g/dL in S/S, 8.2± 
1.2 g/dL in S/β-thalassemia, 11± 1.4 g/dL in S/C and 
9.4± 1.2 g/dL in S/OArab.
S/C patients have significantly higher baseline hemoglo-
bin than S/S, S/β-thalassemia and S/OArab with p<0.05. 
For each patient, hemoglobin fractions were studied at 
the time of  diagnosis.
The rate of  HbF in patients whose age at diagnosis ≤ 
five years is 21.7± 15.61% while the rate of  HbF in pa-
tients whose age at diagnosis >5 years is 14.28 ± 9.68% 
(p=0.0928).
Jaundice and Pallor was observed respectively in 24.24% 
and 36.36% patients.
19 patients (28.7%) had a splenomegaly at the time of  
the last medical visit ranging from a spleen tip (<2cm) to 
17cm from the left costal margin. They are divided into 
six S/S patients (16.6%), nine S/β-thalassemia patients 
(50%) and four S/C patients (57.1%). Their average age 

is 15.83 ± 8.9 years. The persistence of  splenomegaly be-
yond the age of  five years is significantly more frequent 
in S/C than in S/S (p=0.02), and in S/β-thalassemia than 
in S/S (p=0.009).
Ten patients (15.1%) had splenic atrophy at the time of  
data collection; including
eight S/S and two S/OArab. The remaining patients either 
had a normal spleen volume or had undergone splenec-
tomy.
14 patients (21.21%) had hepatomegaly, including 12 S/S, 
one S/β-thalassemia and one S/OArab. Their mean age 
is 17.53 ± 5.18 years.
SCS acute complications and their frequencies are report-
ed in (Table 1).
The frequency of  vaso-occlusive crisis per year according 
to the phenotype of  SCS patients is reported
in (Table 2).
SCS chronic complications and their frequencies are re-
ported in (Table 3).
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Table 1: Acute complications 
Complications SCS (n=66) S/S(n=36) S/β-thalassémia (n=18) S/C(n=7) S/OArab (n=5) P 

  
VOC* 

  
69.7% 
(n=46) 

  
75% 

(n=27) 

  
61.11% 
(n=11) 

  
57.14% 
(n=4) 

  
80% 
(n=4) 

P1: 0.29 
P2: 0.33 
P3: 0.85 
P4: 0.4 

  
Acute worsening of anemia 

  
54.54% 
(n=36) 

  
55.55% 
(n=20) 

  
66.66% 
(n=12) 

  
28.57% 
(n=2) 

  
40% 
(n=2) 

P1:0.443 
P2: 0.24 
P3: 0.17 
P4 :1 

  
  
  
  
  

Infectious Complications 

  
Total infections 

  
44% 

(n=29) 

  
47.22% 
(n=17) 

  
33.33% 
(n=6) 

  
14.28% 
(n=1) 

  
100% 
(n=5) 

P1: 0.33 
P2: 0.1 
P3: 0.34 
P4:0.003 

  
Osteoarticular 

  
9.09% 
(n=6) 

  
13.88% 
 (n=5) 

  
0 

  
0 

  
20% 
(n=1) 

P1: 0.096 
P2: 0.29 
P3: NA 
P4: 0.26 

  
pulmonary 

  
22.72% 
(n=15) 

  
25% 
(n=9) 

  
11.11% 
(n=2) 

  
14.28% 
(n=1) 

  
60% 
(n=3) 

P1: 0.23 
P2: 0.53 
P3: 0.82 
P4: 0.097 

  
Urinary 

  
12.12% 
(n=8) 

  
8.33% 
(n=3) 

  
22.22% 
(n=4) 

  
0 

  
20% 
(n=1) 

P1: 0.15 
P2: 0.42 
P3: 0.17 
P4: 0.21 

  
 ATS* 

  
16.66% 
(n=11) 

  
19.44% 
(n=7) 

  
0 

  
0 

  
80% 
(n=4) 

P1: 0.041 
P2: 0.19 
P3: NA 
P4: 0.003 

  
ASS* 

  
9.09% 
(n=6) 

  
8.33% 
(n=3) 

  
16.66% 
(n=3) 

  
0 

  
0 

P1: 0.35 
P2: 0.42 
P3: 0.24 
P4: NA 

  
CVA* 

  
1.51% 
(n=1) 

  
2.77% 
(n=1) 

  
0 

  
0 

  
0 

P1: 0.47 
P2: 0.65 
P3: NA 
P4: NA 

  
Priapism 

  
1.51% 
(n=1) 

  
2.77% 
(n=1) 

  
0 

  
0 

  
0 

P1: 0.47 
P2: 0.65 
P3: NA 
P4: NA 

*ATS: Acute thoracic syndrome, *CVA: cerebral vascular accidents, *VOC: vaso-occlusive crisis, ASS*: Acute Splenic 
Sequestration *NA: not applied. 
 P1 = Significance rating of the comparison of means between the S/S and S/β-thalassemia groups 
P2 = Significance rating of the comparison of means between the S/S and S/C groups   
P3 = Significance rating of the comparison of means between the S/β-thalassemia and S/C groups 
P4: Significance rating of the comparison of means between the S/C and S/OArab groups 
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Table 2: Frequency of vaso-occlusive crisis per year according to the phenotype of SCS patients. 

Genotype 
frequencies 

SCS (n=66) S/S 
(n=36) 

S/β-
thalassémia 

(n=18) 

S/OArab 
(n=5) 

S/C 
(n=7) 

  
0 

 30.30% 
 (n=20) 

 25% 
(n=9) 

 38.88% 
 (n=7) 

 20% 
 (n=1) 

 42.85% 
 (n=3) 

1-2/years 30.30% 
 (n=20) 

41.66% 
 (n=15) 

22.22% 
 (n=4) 

20% 
(n=1) 

 0 
(n=0) 

≥3/year 39.39% 
 (n=26) 

33.33% 
 (n=12) 

38.88% 
(n=7) 

60% 
 (n=3) 

57.14% 
 (n=4) 

 

Table 3: Chronic complications in SCS patients 
Complications SCS (n=66) S/S 

(n=36) 
S/β-

thalassémia 
(n=18) 

S/C 
(n=7) 

S/OArab 
(n=5) 

P 

  
Gall bladder lithiasis 

  
34.84% 
(n=23) 

  
52.77% 
(n=19) 

  
22.22% 
(n=4) 

  
0 

  
0 

P1: 0.24 
P2: 0.014 
P3: 0.079 
P4: NA 

  
Heart complications* 

  
16.66% 
(n=11) 

  
13.88% 
 (n=5) 

  
16.66% 
 (n=3) 

  
42.85% 
(n=3) 

0 P1: 0.78 
P2: 0.071 
P3: 0.16 
P4: 0.09 

Aseptic osteonecrosis of 
femoral or humeral heads 

  
6.06% 
 (n=4) 

  
8.33% 
 (n=3) 

  
5.55% 
 (n=1) 

  
0 

  
0 

P1: 0.71 
P2: 0.42 
P3: 0.52 
P4: NA 

  
Leg skin ulcers 

  
3% 

(n=2) 

  
5.55% 
(n=2) 

  
0 

  
0 

  
0 

P1: 0.308 
P2: 0.523 
P3: NA 
P4: NA 

  
Sickle cell disease nephropathy 

  

  
3% 

(n=2) 

  
5.55% 
 (n=2) 

  
0 

  
0 

  
0 

P1: 0.3 
P2: 0.52 
P3: NA 
P4: NA 

  
Sickle cell disease retinopathy 

  

  
1.51% 
(n=1) 

  
2.77% 
(n=1) 

  
0 

  
0 

  
0 

P1: 0.47 
P2: 0.65 
P3: NA 
P4: NA 

Heart complications are limited to the auscultation of a heart murmur with a Doppler echocardiogram within the normal 
range, * Sickle cell disease Nephropathy was diagnosed by the presence of 24-hour urine proteinuria,  
*NA: not applied. 
P1 = Significance rating of the comparison of means between the S/S and S/β-thalassemia groups 
P2 = Significance rating of the comparison of means between the S/S and S/C groups 
P3 = Significance rating of the comparison of means between the S/β-thalassemia and S/C groups 
P4: Significance rating of the comparison of means between the S/C and S/OArab groups 
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Discussion
The age of  our patients ranges from one to 49 years with 
a median of  16 years. Patients over 18 years of  age re-
fuse to be transferred to adult hematology consultations 
and continue to be followed in our hospital by the same 
medical and paramedical staff  with whom they have es-
tablished a relationship based on trust and understanding, 
thus emphasizing the psychological component in the 
management of  SCS. Consanguinity which increases the 
risk of  sickle cell disease, is at about 55% in our cohort. 
It is at 32% in the Tunisian population and can reach up 
to 60% in rural areas 5.
The number of  patients with affected siblings is at 53%. 
This is due either to an undiagnosed disease in the first 
affected child, or to a genetic counselling not provided or 
poorly assimilated during subsequent pregnancies leading 
to failure to perform prenatal diagnosis   (PND), or to the 
refusal of  therapeutic termination of  pregnancy (TTI) 
when the PND identifies a sick foetus. PND in Tunisia is 
offered free of  charge to at risk couple as part of  preven-
tion programme 6.

The average age of  diagnosis for our patients was 3.8 
years. This result is similar to that found in a study con-
ducted in the Congo, which reported a mean age of  diag-
nosis of  3.2 years 6. 50% of  our patients were diagnosed 
before the age of  two years. This is partly related to the 
severity of  SCS in Tunisia, characterized by a Beninese 
haplotype in 95% of  cases 3.  Family surveys systemat-
ically performed for the siblings of  patients already fol-
lowed up and neonatal screening performed for 10 of  
our patients were also responsible for the early diagnosis 
of  the disease. This is also the case of  S/C patients diag-
nosed relatively early despite the fact that they present a 
moderate and well-tolerated form and would therefore be 
diagnosed late.
In the steady state, anemia is normocytic normochromic 
in S/S, S/OArab and S/C patients. In S/β-thalassemia pa-
tients the anemia is microcytic hypochromic. The micro-
cytosis being explained by the presence of  the β-thalas-
semic trait.

In our study, S/C hemoglobinopathy is distinguished 
from other SCS by moderate, or in some cases even ab-
sent, anemia (average baseline Hb level of  11 g/dL up to 
13 g/dL). Their baseline hemoglobin level was found to 
be significantly higher than that of  S/S, S/β-thalassemia 

and S/OArab. This has been confirmed in some studies 
reporting near-normal baseline hemoglobin levels in S/C 
patients 5, 7.  These data are indicative of  chronic hemo-
lysis in the different phenotypes of  SCS, which remains 
less intense in S/C patients, so that, anemia is milder 8-9. 
According to Ronald L Nagel et al, the ratio of  HbS to 
HbC (50/50) explain moderate hemolysis in SC patient 9.

The Hight Hb F level noted in our patients does not agree 
with the fact that 95% of  sickle cell patients in Tunisia 
have a Beninese haplotype 3 which is known for a low Hb 
F level of  around 7% 10. So other genetic markers that 
have an implication on the Hb F expression rate should 
be looked for in our population. A co-inheritance of  3,7 
Kb alpha-thalassemia at the heterozygous state was found 
in four patients SS of  our population. The association 
with alpha-thalassemia plays a modulating role by reduc-
ing the risk of  some sickle cell complications which vary 
between studies. In fact, there is lack of  consensus on its 
impacts on the biological and clinical manifestations of  
SCD patients 11.

Jaundice was observed in 24.24% patients. In a similar 
study, Thiam found jaundice in 36.9% of  cases. Shongo 
found it in 63.4% of  cases 12. Jaundice due to severe he-
molysis usually appears after the age of  six months, when 
fetal hemoglobin begins to be replaced by hemoglobin S, 
which then becomes predominant 12.
Cutaneous mucosal pallor indicative of  chronic anemia 
was found in 36.36% patients. In Moroccan research, Da 
Silva reported pallor in 51.5% 12, 13, while in another study 
in Burkina Faso, Solange reported pallor in 43.6% of  pa-
tients 8.
Jaundice and cutaneous mucosal pallor have not been re-
ported in S/C patients confirming moderate hemolysis.

Splenomegaly was noted at the last medical visit in 28.7% 
of  our patients with an average age of  15.83 ± 8.9 years. 
It affected 16.6% of  S/S, 50% of  S/β-thalassemia and 
57.1% of  S/C patients. These results are contradictory 
with the hypothesis of  splenic regression after the age 
of  five years in children with sickle cell disease 12,14. The 
persistence of  splenomegaly after the age of  five years 
in our patients has already been reported in other Afri-
can studies supporting the thesis of  a possible interaction 
with malaria 12, 15. Since Malaria is seldom encountered 
in our country, splenomegaly can be explained by a high 
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level of  fetal hemoglobin (HbF) in our patients. The lat-
ter could play a role in the persistence of  splenomegaly 
during sickle cell disease 16. According to Serjeant, sple-
nomegaly is usually found in adult S/C patients and has 
been reported in 50-60% of  adult S/C patients 17.  In our 
inquiry, persistence of  splenomegaly beyond 5 years of  
age was statistically more frequent in S/C than in S/S (p2 

= 0.02). These results are consistent with those found 
by Diane 18. The persistence of  splenomegaly in S/C pa-
tients is due to the fact that they have fewer intra splenic 
falciformations and therefore fewer infarctions that allow 
them to maintain splenic function until adolescence and 
adulthood 19. S/β-thalassemia patients have more sple-
nomegaly than S/S patients 18. We found the same re-
sults with a statistically significant difference (p1= 0.009). 
Splenic atrophy was found in 15.1% of  patients. It is due 
to repeated infarctions leading to a progressive decrease 
in the size of  the spleen, resulting in asplenia 14.

Hepatomegaly was noted in 21.21% of  patients with an 
average age of  17.53 ± 5.18 years. The prevalence of  
hepatomegaly is higher than that found in Manix Ilunga's 
study which found that 7.76% of  his patients had hep-
atomegaly 20.
Sickle cell crisis is the most common clinical event 21. It 
is the result of  polymerization of  HbS in the red blood 
cell. Thus, as the HbS level increases, the frequency and 
intensity of  attacks increases. This explains the high fre-
quency of  Vaso occlusion crisis (VOC) in S/S with the 
highest HbS levels. In S/C patients’ painful episodes oc-
cur at about half  the frequency as in sickle cell anemia 9.
In our work, 30.30% of  S/S patients have 1-2 crisis/year 
and 39.39% have more than three crisis/year. No signif-
icant difference was noted between the different pheno-
types of  SCS. Our results are consistent with those found 
in Gabon by Moussavou 22.

Acute worsening of  anemia is defined as a decrease in 
baseline Hb of  more than 2g/dL. Causes of  anemia ag-
gravation in SCS include splenic sequestration, parvovi-
rus B19 infection, bone marrow necrosis, and post-trans-
fusion immunologic events 23. It represents a therapeutic 
emergency that mainly affects S/S, S/β-thalassemia and 
S/OArab. S/C patients are the least affected 21. These same 
facts were found in our work but without a statistically 
significant difference.
In our study, acute splenic sequestration (ASS) affected 
six patients at least once (three S/S and three S/β-thal-

assemia) during their early childhood. The age of  onset 
of  the first episode of  ASS is quite early (mean age: 4.5± 
1.76 years) seeing that 95% of  our patients have a Beni-
nese haplotype which is considered severe. This age can 
be very early, sometimes as early as 5 weeks of  age 24. In 
a Benign study, all cases of  ASS occurred within the first 
year of  life 25. In a previous Tunisian study, it was report-
ed that S/C is the least affected 26. Indeed, no cases were 
noted in our S/C patients.
While in a Senegalese study no cases of  ASS were report-
ed in SCS patients, this could be due to the Senegalese 
haplotype responsible for good tolerance of  sickle cell 
disease 27.

Infections are described as the leading cause of  morbidity 
and mortality in children with sickle cell disease, especially 
those under 5 years of  age 21. In our study, the infectious 
complications are the third acute complication affecting 
44% of  patients. In fact, all our patients are properly vac-
cinated against pneumococcus, meningococcus and hae-
mophilus influenza and they received preventive antibiot-
ic therapy as soon as they were diagnosed.
S/S patients are the most affected (47,22%) because as-
plenia sets in early stages of  the disease. Pulmonary in-
fections predominate the other acute infections such as 
osteoarticular and urinary infections. Our results are sim-
ilar to a study conducted in Dakar 28. They differ, from 
those conducted in Ouagadougou, which reports that 
infections occur in 90% of  cases 8. This high frequency 
is probably related to the average age of  its population, 
which is much younger than ours and therefore the risk 
of  infection is higher.

Acute Chest Syndrome (ACS) is a serious and frequent 
complication and life-threatening in SCS, and is the sec-
ond most common acute complication in sickle cell pa-
tients 29.  In our work, the frequency was 16.66%, making 
ACS the fourth most common acute complication. No 
cases of  ACS were noted in S/C patients. According to 
the literature, ACS can occur in S/C but with a lower fre-
quency than other phenotypes and with the same risk of  
aggravation 21.
Cerebral vasculopathy mainly concerns S/S and S/β-thal-
assemia patients 13. S/C patients are not affected, but 
stroke is possible and is associated with hyperviscosity.
In Tunisia, the frequency of  stroke varies: 10.4% as stated 
by Mellouli 26 and 4% as found by Kouki 30. In our study, 
we reported a single case of  symptomatic stroke in an 
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S/S patient, despite a yearly systematic assessment of  the 
risk of  developing a stroke by the request of  a transcrani-
al doppler ultrasound (TCD). Mellouli adopted the same 
strategy as us.
Priapism was noted, in a single homozygous sickle cell 
boy. This can be explained by the fact that cases of  pria-
pism are often not reported spontaneously 22.
Cholelithiasis is a frequent complication of  chronic he-
molysis in sickle cell patients, the frequency of  which 
increases wit h age. In our study, it is the main chronic 
complication which was asymptomatic and diagnosed by 
scheduled yearly abdominal echograhy.

Cholelithiasis was found in 34.84% of  patients with a sig-
nificantly higher frequency in S/S than in S/C (p2=0.014).
Hemolysis in S/C patients is more moderate, so that ane-
mia is better tolerated and complications due to hemoly-
sis such as cholelithiasis are less frequent or less severe 9.
Parez's study reported a prevalence of  cholelithiasis of  
15% in S/S patients, and 10% in S/C, with no cases in 
S/β-thalassemia 31. This low prevalence compared to ours 
can be explained by the younger age of  its patients and by 
the fact that only 54% of  cholelithiasis were diagnosed by 
systematic echography.

Cardiac complications affect up to 17% of  patients, often 
relative to hyperflow secondary to anemia. These compli-
cations are more frequent in homozygous S/S patients 21. 
16.66% of  our patients had functional systolic murmur 
with normal or borderline Doppler echocardiography, 
which is requested every year.
Osteonecrosis affects between 15 and 40% of  patients 
with sickle cell disease and their frequency increases with 
age 21. They mainly affect the S/S phenotype 26. In our 
study, this complication affected 6.06% of  patients diag-
nosed by a pelvic X-ray performed systematically every 
year. Three cases of  aseptic osteonecrosis of  the femoral 
heads (two S/S and one S/β-thalassemia) occurred in the 
second decade of  life, and one S/S case of  aseptic osteo-
necrosis of  the humeral head occurred at the age of  30 
years.

In Tunisia, this complication was found in 4% of  patients 
according to Kouki 31, and 0.95% in Mellouli 26. These 
differences could be related to genetic, social, and envi-
ronmental factors. In conformity with the literature, this 
chronic complication is most common in the S/S and 

absent in the S/C populations because of  near-normal 
baseline Hb levels and thus good tissue oxygenation 21. 
In our work, leg ulcer was noted in 3% of  the cases. The 
low frequencies of  aseptic osteonecrosis of  the femoral 
head and leg ulcer in our population can be explained by 
a high HbF level, which would be protective against these 
complications.

The prevalence of  sickle cell nephropathy increases with 
the age but can also be seen as early as pediatric age. It 
is diagnosed by microalbuminuria, which is an early and 
sensitive biological marker of  glomerulopathies. The de-
tection of  microalbuminuria is carried out systematically 
in our patients once a year on a 24-hour urine sample. The 
frequency of  nephropathy in S/S patients can be as high 
as 80% of  cases, compared to a much lower prevalence 
in S/C patients 21. We noted that, sickle cell nephropa-
thy affected only two S/S patients. Microalbuminuria 
greater than 30mg/24h was noted in ten S/S and seven 
S/β-thalassemia with a statistically significant difference 
(p=0.013). Compared to other studies, the frequency of  
microalbuminuria in ours is relatively low 32.

Sickle cell retinopathy is more common and severe in 
S/C than in S/S patients.
Dembélé reports an overall prevalence of  retinopathy of  
8.8%: 12.4% in S/C, 5.2% in S/S and 9.4% in S/β-thal-
assemia 33. We found only one case of  retinopathy in S/S 
patient (1.51%).
Both in our study and in Dembele’s, retinopathy screen-
ing is done by a fundus, which is systematically performed 
once a year.
All clinical data undescribed were noted before taking hy-
droxyurea by 13 patients. The use of  hydroxyurea is not 
systematic for all patients but only for those who present 
many Vaso-occlusive crisis that require hospitalization or 
who have presented ATS, ASS or CVA. 

Conclusion 
SCS are characterized by chronic hemolytic anemia with 
acute and chronic complications. Our study concluded 
that the clinical data are depending on the phenotype but 
always dominated by anemia. Severe, acute, and chron-
ic complications affect all phenotypes but moderately in 
S/C.
It could be explained by the fundamental pathophysio-
logical difference of  the S/C disease compared to other 
SCS phenotypes.
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So that, it is important to determine the clinical charac-
teristics of  each phenotype of  SCS and their evolution 
in order to be able to provide adequate genetic counsel-
ling. The S/C disease being the most moderate form, and 
therefore can lead an almost normal life. Therefore, med-
ical consultations can be more spaced and the proposal 
of  a prenatal diagnosis for at-risk couples is not essential.
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