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ABSTRACT
Background: The studies in the Middle East Arabs have found
that there are specific risk factors making Sickle cell disease
(SCD) more prevalent in that part of the world, which has the
fast growing in the population and the increase in
consanguinity marriage. Despite of that, there are no studies
conducted in Makkah Al-Mukarramah or even in all Saudi
Arabia (KSA) regions that, focusing on the complications of
SCD and its related risk factors.
Objectives: To determine the pattern of admission and
estimate the prevalence of different complications of SCD
among children in Makkah Al-Mukaramah, KSA, 2017.
Patients and Methods: A retrospective, analytic, noninterventional cohort study was carried out in Makkah AlMukaramah, KSA over a 6 months period (from first of June
2017 to end of December 2017). The study reviewed the
medical files of all sickler patients who have been admitted to
the pediatric departments of the involved hospitals in the given
time. Records of patients having combined thalassemia
disease and/or Glucose 6 Phosphate Dehydrogenase
Deficiency (G6PD) were excluded from the study. The
required data were collected by using hard copies of a welldesigned, semi-structured, valid and reliable checklist.
Results: The study included 145 medical files of pediatric
patients with SCD. Their age ranged between one day to 14
years with a Mean ± SD of 7±3.6 years. Males represent
54.5% of them. Almost two-thirds of patients (67.6%) were
Saudis. All cases live outside Makkah (n=5) were diagnosed as
Sickle cell anemia with Vaso-occlusive crisis (VOC) whereas
47.1 % of those live in Makkah were diagnosed by VOC at

INTRODUCTION
Sickle cell disease (SCD) is an autosomal recessive disorder
characterized by production of abnormal hemoglobin S and is
associated with high morbidity and mortality.1,2 Worldwide,
257,000 sicklier out of 330,000 children born with a major
hemoglobinopathy, make it the commonest international
hemoglobin disorder. It was first recognized by Herrick in 19103,
however the first case in Saudi Arabia (KSA) reported in 1963 by
Lehmann was in the eastern province of the country.4
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admission. The most frequent complication was VOC (55.9%),
followed by infection (9%). Overall, 41.4% of SCA pediatric
patients were admitted once whereas 25.5% were admitted
more than 5 times. Acute splenic sequestration crisis was
reported among 3.1% of Saudi patients compared to 12.8% of
non-Saudi patients. This difference was statistically significant.
Other complications were not significantly related to patients`
nationality.
Conclusion: The most frequent complication of SCD was
VOC. Primary prevention of the acute complications of SCD
should base on health care provider with expertise in SCD,
preferably hematologist. In addition to prevention of
complications through the use of penicillin prophylaxis started
in the newborn period, appropriate immunizations, and blood
transfusions for those at risk for stroke.
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The hemoglobin polymerization is considered as the main
mechanism of the pathophysiology of SCD. An inherited genetic
mutation will cause the red blood cells (RBCs) to undergo major
changes. Instead of its spherical biconcave disc, it converts into
characteristic sickle shape. The more sickling of the RBCs, the
more hemolysis begins which ends with chronic anemia with
subsequent more occurrences of the complications. Abnormal
(sickled) RBCs block the blood vessels leading to Vaso-occlusive
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crisis which causes an episodic pain. Sickle cell disease can
present by different pictures. Lately two clinical phenotypes of
SCD have been reported. Hemolysis-related phenotype
manifested as (severe anemia, leg ulcer and pulmonary
hypertension) and Vaso-occlusive-associated phenotype
manifested as frequent pain attacks, acute chest syndrome,
splenic infarction, transient ischemic attack (TIA) and avascular
necrosis of predominant joints. Several factors can cause them,
including stress, dehydration, infections, and weather changes.5-9
As studies showed, most of these severe complications can be
prevented by regular follow up and early interventions compared
to those with poor follow up compliance.10
Many studies have discussed the prevalence of SCD. The studies
in the Middle East Arab Countries have found that there are
specific risk factors making SCD more prevalent in this part of the
world, which are the fast growing in the population and the
increase in consanguinity marriage.11
A study conducted in KSA, discovered 108 sickler out of 45,682
children and adolescents. The regional distribution of SCD varies
from the highest prevalence to the lowest one as follow: eastern,
southern, western, and finally central region. However in Northern
region, the study did not found any cases.12
SCD may result in different acute and chronic complications, that
have mostly a high fatality rate.13 Acute complications include the
vaso-occlusive crisis, splenic sequestration crisis, hemolytic crisis,
and others. Most of sickle-cell crises episodes last between 5-7
days.14
Up to our knowledge, there are no recent studies conducted in
Makkah Al-Mukarramah or even other regions in KSA that,
focusing on the complications of SCD and its related risk factors.
Therefore, our goal is health promotion of patients with SCD and

prevention of its complications, however the specific objective is to
determine the pattern of admission and estimate the prevalence
and risk factors of different complications of SCD among children
in Makkah Al-Mukaramah, KSA, 2017.

PATIENTS AND METHODS
An analytic non interventional retrospective cohort study was
carried out over a 6 months period from the first of June 2017 to
the end of December 2017. The study is conducted in the
pediatric wards of the three major hospitals in Makkah AlMukaramah KSA; which are , Maternity and Children's hospital,
Security Forces hospital and Hera’a General hospital. These three
hospitals are the only hospitals which admit pediatric patients in
Makkah Al-Mukaramah, KSA. All medical records of sickler
patients who have been admitted to the involved hospitals in the
given time were included in the study except those with combined
thalassemia disease and/or Glucose 6 Phosphate Dehydrogenase
Deficiency (G6PD). The required data were collected from the
medical records by using hard copies of a well-designed , semi
structured checklist included demographic data, clinical status,
cause of admission, laboratory results, treatment, complications,
clinical status and date of discharge as well as adherence to the
follow up regimen.
Statistical Analysis
Data were entered and analyzed by using the Statistical Program
for Social Sciences (SPSS) version 21. The standard methods of
descriptive statistics were used to describe the data (i.e.,
frequencies and percentages for categorical variables and mean
and standard deviation for continuous variables). Chi-square test
was used for analysis of the association between categorical
variables. Significance was set at p values less than 0.05.

Table 1: General characteristics of pediatric patients with Sickle cell disease (n=145)
Variables
Frequency
%
Gender
Male
79
54.5
Female
66
45.5
Nationality
Saudi
98
67.6
Non-Saudi
47
32.4
Residence
Makkah
140
96.6
Outside Makkah
5
3.4
Admitted through
Emergency Department
129
89.0
Out-patient Department
16
11.0

Figure 1: Diagnosis of pediatric cases with sickle cell anemia at admission
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Table 2: Comparison between Saudi and non-Saudi patients regarding sickle cell anemia complications.
Variables

%
59.2
40.8
5.1
94.9
6.1
93.9
3.1
96.9
9.2
90.8
42.9
31.6
19.4
6.1

Complication
Non-Saudi
N=47
No
%
23
48.9
24
51.1
0
0.00
47
100
3
6.4
44
93.6
6
12.8
41
87.2
4
8.5
43
91.5
18
38.3
10
21.3
18
38.3
1
2.1

6.2

6.2

Saudi
N=98
Vaso-occlusive crisis
Hemolytic crisis
Acute chest syndrome
Acute splenic
sequestration crisis
Infection
Frequency of
admissions

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
1 - 2 times
3 - 4 times
More than 5 times
have not been admitted
before

No
58
40
5
93
6
92
3
95
9
89
42
31
19
6

Total
N=145
No
81
64
5
140
9
136
9
136
13
132
60
41
37
7

%
55.9
44.1
3.4
96.6
6.2
93.8
6.2
93.8
9.0
91.0
41.4
28.3
25.5
4.8

Chi
square

p-value

1.353

0.162

2.484

0.136

0.004

0.605

5.139

0.032

0.018

0.582

6.866

0.076
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Figure 2: Complications of sickle cell anemia, Makkah Al-Mukaramah, KSA, 2017.

RESULTS
The study included 145 medical files of pediatric patients with
SCD. Their age ranged from one day to 14 years with a mean of 7
years and standard deviation of ±3.6 years. Males represent
54.5%. Almost two-thirds of patients (67.6%) were Saudis.
Majority of them (96.6%) live in Makkah and admitted through the
emergency departments of involved hospitals (89%).
Diagnosis of cases at admission is presented in figure 1. All cases
live outside Makkah (n=5) were diagnosed by Sickle cell anemia
with Vaso-occlusive crisis (VOC) whereas 47.1% of those live in
Makkah were diagnosed by VOC at admission. Almost one
quarter of patients live in Makkah (23.6%) were admitted with only
240 | P a g e

sickle cell anemia (SCA) whereas 9.3% of them were diagnosed
with SCA with acute chest syndrome at time of admission. Figure
2 summarizes the complications of sickle cell anemia. The most
frequent complication was VOC (55.9%), followed by infection
(9%). Overall, 41.4% of SCA pediatric cases were admitted once
whereas 25.5% were admitted more than 5 times as illustrated in
figure 3.
As obvious from table 2, acute splenic sequestration crisis was
reported among 3.1% of Saudi patients compared to 12.8% of
non-Saudi patients. This difference was statistically significant,
p=0.032. Other complications were not significantly associated
with patients` nationality.
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Figure 3: Distribution of sickle cell anemia pediatric cases regarding to the frequency of complications-induced admissions

DISCUSSION
Sickle cell disease is one of the major health problems in KSA,
especially in southern, western and eastern areas where the gene
frequency of the disease is quite prevalent.15 Many studies were
carried out to detect and compare the prevalence of the SCD
complications around the world.10,16,17 Up to our knowledge, there
are no studies carried out in KSA to estimate the frequency of
SCD complications. Therefore, this study investigated the
frequency of SCD complication among pediatrics in Makkah
hospitals and compared it with findings of other studies.
In the present study, the commonest reported complication was
VOC (55.9%), followed by infection (9%), acute chest syndrome
(6.2%), acute splenic sequestration crisis (6.2%) and hemolytic
crisis (3.4%). In addition, VOC was the commonest reason for
hospital admission because of SCA (47.1%), followed by SCA
alone (23.6%), SCA with acute chest syndrome (9.3%), .In a
similar study carried out in Kuwait, reasons for SCD visits were
VOC (63.2%), splenic sequestration (9.2%), hemolytic crises
(8.8%), and acute chest syndrome (6.6%) while only one case for
each of transient ischemic attacks (TIAs) and acute osteomyelitis
due to salmonella had been recorded, with no deaths (10).
Previous studies also confirmed the findings that, the commonest
complication of SCD and the most frequent reason for
hospitalization was VOC.18-22 The present study confirmed other
findings10,18 that although SCD is quite mild in our patients, a
subset is admitted repeatedly mainly because of Vaso-occlusive
crisis. As VOC is the most frequent reason for hospitalization
because of SCD complications, parents of patients with SCD
should be adequately educated about the triggers of the crisis,
especially avoiding excessive physical exertion and extremes of
weather and the need for proper hydration.23 Health education for
parents has been successive in preventing VOC at the critical
periods of extreme weather in Kuwait.10 Acute chest syndrome
is not uncommon cause of hospital admission among our set of
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pediatric patients. It is the most common cause of morbidity and
mortality in children and adult with SCD.23 Quite often, patients
required ICU care with ventilation and/or exchange blood
transfusion.24 In our patients, acute chest syndrome tends to be
relatively mild; none of them required ICU care or exchange blood
transfusion. Acute chest syndrome was probably triggered by
chest infection, especially since many were preceded by cough
and coryzal symptoms.25
Among complications reported in the present study is the splenic
sequestration crisis. However, it has been reported that pediatric
SCD patients tend to retain their spleen function till adolescence
and adulthood as about 80% of those aged between 6 and 16
years have viable splenic tissue. 26 The management of such
patients is done through blood transfusion and for recurrent
patients, splenectomy is indicated.27
Infection was amongst complications reported among our patients.
There are many factors that predispose those patients to severe
bacterial infections, the most important of which is poor splenic
function.28 Some few patients in the present study were admitted
with pain crisis. The use of hydroxy urea in such patients has
been proved to be effective.10
There was a limitation in the current study that it wasn’t possible to
calculate the frequency of hospitalization among patient in general
because our patients who have been hospitalized were generally
referred to the clinic for follow up. Despite of that, the study
highlights the most frequent complications of SCD in Makkah that
require hospital admission.
In conclusion, the most frequent complication of SCD was VOC.
Primary prevention of the acute complications of SCD should base
on health care provider with expertise in SCD, preferably
hematologist. In addition to prevention of complications through
the use of penicillin prophylaxis started in the newborn period,
appropriate immunizations, and blood transfusions for those at
risk for stroke.
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