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Purpose: Sickle cell anemia (SCA) is a chronic hematologic condition that requires frequent
hospitalization representing a significant economic burden on the health services. The aim of
this study was to explore the causes and underlying factors of hospitalization among children
with SCA, as well as the factors affecting their length of hospital stay.

Patients and Methods: This retrospective study included children and adolescents less
than 16 years old who were admitted in a group of private hospitals in Jeddah, Saudi Arabia,
during the period from January 2018 to December 2019.

Results: A total of 94 patients were included in this study, 59.6% were males, with a mean
age 7.29 + 3.82 years. The majority of the patients (91.5%) had sickle cell disease. The most
common cause of hospital admission was vaso-occlusive crises (VOC) (64.9%) followed by
infection (24.5%), acute chest syndrome (ACS) (18.1%), and acute hemolytic crisis (12.8%).
We found no significant difference between gender and different causes of admissions (p >
0.05). While in relation to age group, limb pain and back pain were found to be significantly
more frequent among children > 7 years old (p = 0.03,0.04), while infections were sig-
nificantly more frequent among children < 7 years old (p = 0.003). We analyzed the length of
hospital stay and different factors, and we found that the mean length of hospital stay was
significantly higher among children who were admitted with infections (p = 0.01) and ACS
(p < 0.001) and among children who are non-compliant on hydroxyurea (p = 0.04).
Conclusion: The most common cause of hospitalization among children with SCD in
Jeddah, Saudi Arabia, was VOC followed by infection, ACS and acute anemia. The length
of hospital stay was more prolonged among children with infection and ACS, as well as
children who were non-compliant to hydroxyurea.
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Introduction

Sickle cell anemia (SCA) is an autosomal recessive worldwide genetic disorder. That is
caused by single point mutation in the gene encoding the 3-globin chain of hemoglobin.
This disorder affects many organs in the human body with high morbidity and mortality
rates. Those patients also suffer a poorer quality of life than others.' In this disease, red
blood cells become sickle shaped due to a hemoglobin gene mutation forming what is
called sickle hemoglobin (Hb S). These irregularly shaped blood cells are very viscous
causing them to get stuck in blood vessels at different sites and block or sluggish the
circulation to the various organs. As a result of this sluggish circulation, pain and
damage to the organs can occur.”
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SCA is found in almost all the world especially the
African, South and Central

America in addition to Middle Eastern countries." Many

Mediterranean countries,

Arab countries reported the presence of SCA in different
countries with different prevalence. In Qatar and Oman,
the prevalence was (3.9% and 3.8%) respectively. In the
United Arab Emirates, it reaches about 1.9%.> The situa-
tion in Saudi-Arabia is different. SCA is reported as one of
the significant health issues among children there. The
prevalence of SCA differs according to the region with
the highest prevalence was reported in the Eastern regions
(0.17%) while in the Southern areas, and in Al Madinah, it
was only (0.01%).*° Although the mutation in patients
with SCD is the same. However, clinically it is very
diverse, ranging from a severe, life threatening state to
a benign, almost asymptomatic form. In Saudi Arabia,
the clinical phenotype of SCD has two major forms. In
the Eastern province, where the Saudi-Indian haplotype is
prevalent, the disease has mild features in which splenic
complications and bone pathology are more common. In
addition, painful crisis and vasculopathy occur at a later
age. However, the disease in the Western province is more
severe, consistent with the Benin haplotype.®

Patients with SCA suffer from chronic hemolytic ane-
mia which can lead to sudden life-threatening events. This
is usually triggered by acute sickling of red blood cells and
microvascular occlusion resulting in pain or damage to
organs especially when there are repeated attacks.’
Severe complications of SCA in most of cases require
hospitalization which represents a burden on both the
health care system and the family. Also, sickle cell patients
report poorer quality of life (QoL) in comparison with the
general population and other chronic non-communicable
diseases.® '°

The hospital admission pattern of children with SCA
varies in different parts of the world. The most common
causes of hospitalization in these cases include painful
crisis and infection. Also acute sequestration crisis and
acute chest syndrome were reported in many cases. In
addition, the hospitalization may be for receiving blood
transfusions for anemia."'

One of the most useful preventive measures from SCA
complications is the neonatal screening programs. These
programs allow early initiation of prophylactic vaccina-
tions. Also screening with transcranial Doppler ultrasono-
graphy annually is recommended in addition to the use
hydroxyurea.'? So, the present study was conducted to
explore the causes of hospitalization among children with

SCA in a group of private hospitals in Jeddah, Saudi
Arabia, as well as, the factors underlying their length of
hospital stay.

Patients and Methods

This was a retrospective study which was conducted at Ibn
Sina, Al Jedaani Al Safa and New Al Jedaani Hospitals in
Jeddah. The present study included all children and ado-
lescents below the age of 16 years with Sickle cell disease
who were admitted to Ibn Sina Hospital and Al Jedaani
Hospitals in the period from January 2018 to
December 2019. We excluded patients with incomplete
data and patients with sickle cell trait. Data were held
confidentially. This study was conducted in accordance
with the Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments in
humans. This study was approved by the Ethical commit-
tee of Ibn Sina National College for medical Sciences.
Informed consent was not needed because the study was
conducted retrospectively. Patients’ data obtained from the
medical records were kept confidential. The enrolled
patients were divided into two groups: group 1: included
children <7 years old and group 2: included children >7
years old.

Data Collection

Clinical data was obtained by reviewing patients’
Hospital electronic files. Data collection sheets included:
sociodemographic data (age at presentation, gender,
nationality and provenance area), diagnosis, medications
(Oral penicillin V [ospen], folic acid and hydroxyurea),
data related to the current admission including: cause of
admission (vaso-occlusive crisis, acute chest syndrome,
infection, hemolytic crisis and blood transfusion), clin-
ical examination (pallor, jaundice and hepatomegaly =+
splenomegaly), complete blood count, outcome (dis-
charge with complete recovery, discharge with disability
or death), number and causes of previous hospitaliza-
tions and history of previous operations. Recurrent
admissions was defined as > 3 admissions /year. Vaso-
occlusive crises are episodes usually present with sudden
onset of severe pain, often localized to the extremities,
chest, back or abdomen. VOC is the result of obstruction
and reduction of the blood flow to the vital organs by the
sickled red blood cells leading to ischemia, necrosis and

pain."?
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Data Management

The collected data were coded, entered, presented, and
analyzed by computer using Statistical Package for
Social Science (version 22, SPSS Inc., Chicago, IL) soft-
ware program. Quantitative variables were expressed as
the mean + standard deviation (SD) while the qualitative
variables were expressed as a number and percentage.
Independent #-test was used to compare the difference
between two means. Chi-square test was used to detect
the relation between different qualitative variables. The
results were considered statistically significant when the
significant probability (P value) of < 0.05.

Results
This study included 94 children and adolescents with
sickle cell disease. We excluded three patients with
sickle cell trait and one patient who was admitted for
tonsillectomy. Of these patients, 56 (59.6%) were males
and 38 (40.4%) were females with a median age of 7.65
(ranged from seven months to 14 years). Patients were
divided into two age groups: 40 (42.6%) patients were <
7 years old and 54 (57.4%) patients were from > 7 to 14
years old. Most of the admitted patients had sickle cell
anemia (91.5%) and only 8.5% of them had sickle/p
thalassemia. Regarding the long-term treatment modal-
ities; 61 (64.9%) children were on regular folic acid
tablets, 37 (39.4%) children were taking oral penicillin
V (ospen) daily and 30 (31.9%) children were taking
hydroxyurea (HU) (Table 1). Regarding treatment given
during the admission, all patients received intravenous
fluids, 61 patients (64.9%) received analgesics, 23
patients (24.5%) received antibiotics and 29 patients
(30.9%) needed blood transfusion. All patients were dis-
charged safely from the hospital with complete recovery.
The causes of hospital admissions of the studied chil-
dren are demonstrated in Figure 1. In this study, the most
common cause of hospitalizations among our children was
vaso-occlusive crisis (VOC) (64.9%), 45.7% of them pre-
sented with pain in the limbs (Figure 2). Infections repre-
sent the second cause of hospitalizations among our
patients (24.5%) in the form of herpetic stomatitis, viral
upper respiratory tract infections, severe gastroenteritis,
encephalitis and osteomyelitis. The third cause of hospita-
lization was acute chest syndrome (18.1%). Acute hemo-
crisis 12.8% of the causes of

lytic represented

hospitalization.

Table | Basic Characteristics of the Studied Group

Basic Characteristics Study Group
(n=94)
Number | %

Age

<7 years 40 42.6

= 7-14 years 54 574
Sex

Male 56 59.6

Female 38 404
Nationality

Saudi 51 543

Non-Saudi 43 45.7
Diagnosis

SCD 84 89.4

Sickle thalassemia 10 10.6
Treatment Modalities

Oral penicillin V (ospen) 37 394

Folic acid tablets 6l 64.9

Hydroxyurea 30 319
Blood transfusion

Regular 26 27.7

On demand 68 723
Length of hospitalization (days) (mean * SD) 4.1 £ 1.94

Minimum | day

Maximum 10 days
Hematologic parameters (mean £ SD)

White blood cells (10°/1) 17.1 £7

Hemoglobin (g/dl) 8215

Platelets (10° /1) 380.7 + 301.4

Reticulocyte count (%) 55+22

Regarding the relation between the causes of admis-
sions and gender, we found no significant difference
between males and females regarding the different causes
of hospital admissions (p >0.05). Also, we did not find any
significant difference between Saudi and non-Saudi chil-
dren regarding the causes of admissions (p >0.05).
Analyzing the causes of admissions in relation to age
groups, we found a significant higher percent of painful
crises (VOC) (p = 0.02), limb pain (p = 0.027) and back
pain (p = 0.042) among children > 7 to 14 years old.
However, infection was significantly higher among chil-
dren less than 7 years old (p=0.003) (Table 2).

The median (IQR) length hospital stay among children
with SCA was 4 (2) days. We statistically analyzed the
length of hospital stay in relation to age groups, gender,
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Figure | Bar-chart showed the different causes of admissions among children with SCA.
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Figure 2 Bar-chart showed the frequency of vaso-occlusive crisis by body region.

causes of admission and medications. We observed
a significantly higher percent of children who stayed in
the hospital for more than 4 days among children admitted
due to infection (p=0.01) and ACS (p < 0.001). Also,
a significantly higher percent of children who were non-
compliant to HU stayed for more than 4 days in the
hospital (p = 0.04) (Table 3). Forty (42.6%) children had
history of recurrent hospital admissions (>3 admissions /
year). We found a statistically significantly relation
between
compliance to HU intake (p = 0.002). However, there
was no statistical relation between regular blood transfu-

recurrent hospital admissions and non-

sions and frequency of hospital admissions (p =0.98).

I'lﬂl

Abdominal pain

Chest pain Generalised pain
(pain in more
than one site)
Discussion

Chronic conditions such as SCA require frequent utiliza-
tion of the health services at different levels. These ser-
drugs, blood
transfusion and hospitalizations for different reasons. All

vices include screening, vaccinations,
these measures are provided to reduce patients’ morbidity
and mortality but cause significant economic burden on the
health system.'*

Vaso-occlusive crisis is due to obstruction of the
microcirculation by sickled red blood cells, leading to
ischemic injury of the affected organ and pain. Painful
crises represent the most distinguishing clinical feature of

SCD and are the leading cause of emergency department
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Table 2 Relation Between Causes of Hospital Admissions and
Age Group Among the Studied Group

Clinical Age Group (n= 94) P-value
Presentation

<7 Years =7 Years

(n= 40) (n=54)

Painful crisis (n=61) 21 (34.4%) 40 (65.6%) 0.02*
Limb pain (n=43) 13 (30.2%) 30 (69.8%) 0.03*
Back pain (n=32) 9 (28.1%) 23 (71.9%) 0.04*
Abdominal pain (n=16) 7 (43.8%) 9 (56.2%) 0.92
Acute chest syndrome 9 (52.9%) 8 (47.1%) 0.34
(n=17)
Acute hemolytic crisis 5 (41.7%) 7 (58.3%) 0.95
(n=12)
Infections (n=23) 16 (69.6%) 7 (30.4%) 0.003*
Recurrent crisis (n=40) 15 (37.5%) 25 (62.5%) 0.39

Notes: n = number, chi-square test; *Significant value.

visits and hospital admissions for affected patients.'> The
present study showed that VOC was the most common
cause (64.9%) of hospitalizations among children with
SCD. These results are consistent with the studies done
in Nigeria, Kuwait, Iraq, and Oman who reported VOC
among 61.5%, 63.2%, 73.8% and 83% of their admitted
patients respectively.”'®"'® Previous Saudi studies done
in Al-Madinah Al-Munawarah and Makkah Al-
Mukarramah reported similar results in which VOC was
the main cause of hospitalizations among their studied
group of patients with a percent of 49.7% and 55.9%
respectively.'"'” VOC is considered one of the most
common causes for hospitalizations in most of studies
and this may be attributed to that those children are
usually physically active without taking care of proper
hydration which predisposes them to dehydration and
thrombosis.*"

The majority of children included in our study were
presented with limb and back pains with a significantly
higher frequency among children between 7 and 14 years
old. Most children with SCA experience painful crisis, of
variable severity and frequency, by the age of 6 years. Pain
can affect any part of the body but frequently affects the
extremities, back and chest areas. Bone pains in VOC
result from infarction of the bone marrow, which usually
involve bones where the bone marrow is active which
varies according to the age of the patient. Acute dactylitis
is the most common presentation in the first 18 months of
life due to affection of the metatarsals and metacarpals. As
the child grows older, pain often involves the long bones,
sites that retain marrow activity during childhood.

Proximity to the joints and occasional sympathetic effu-
sions lead to the belief that the pain involves the joints."?

In the present study, infection was the second cause of
hospitalization among our patients. This was consistent
with a study done in Basra, Iraq” who found that infections
were the second common cause of hospitalizations with
a percentage of 9.3%. Regarding previous studies done in
Saudi Arabia there were difference in the percentage of
infection rates among patients with SCA. An earlier study
done in Al-Madinah Al-Munawarah in 1998, infection was
the second cause of hospital admissions with a percent of
67.9%.> However, in 2019 another study which was con-
ducted at the Maternity and Children Hospital in Al-
Madinah Al-Munawarah reported a regression of infection
to be the third cause of admissions with a percentage of
17.5%."! Patients with SCA have several factors that make
them more liable to severe bacterial infections, however,
the most important of which is poor splenic function.*'

ACS is the most common cause of morbidity and
mortality in children and adults with SCD. It accounts
for about 25% of deaths and can follow VOC. It can be
triggered by hypoxia due to hypoventilation of the chest
caused by VOC. Also, it can also occur as a result of fat
embolism originating from the distal bone in VOC.?* ACS
was the third cause of admissions among our patients
(18.1%). This is consistent with previous studies done by
Hawasawi et al in Saudi Arabia,” and by Salman and
Hassan in Iraq, who found ACS to be the third cause of
admissions among their patients.” In another study con-
ducted in Kuwait, acute chest syndrome was the fourth
reported cause of admissions among children with SCA
(6.6%).'°

In the present study, we analyzed the relation between
different causes of admissions and patient’s age and sex.
We did not find a significant relation between gender and
different causes of hospital admissions among children
with SCA. Similarly, Abd Elmoneim et al'' reported no
significant difference between males and females regard-
ing causes of hospitalization. When considering the causes
of admissions in relation to age group, we found that
painful crises, limb and back pains were significantly
more common among children between 7 and 14 years
old. However, infections were found to be significantly
more in children < 7 years old. Abd Elmoneim et al''
reported that younger children aged < 12 years showed
significantly high frequency of acute chest syndrome
(26.5%) but acute painful crisis (66.4%) was significantly
reported in older patients (age >12 years). This may be
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Table 3 The Length of Hospital Stay in Relation to Different Factors

Variables Length of Hospital Stay p-value
< 4 Days > 4 Days
Number % Number %

Gender Females 23 39.7% 15 41.7% 0.847
Males 35 60.3% 21 58.3%

Age groups <7 years 22 37.9% 18 50.0% 0.25
2 7 years 36 62.1% 18 50.0%

Nationality Non-Saudi 26 44.8% 17 47.2% 0.821
Saudi 32 55.2% 19 52.8%

VOC No 17 29.3% 16 44.4% 0.135
Yes 41 70.7% 20 55.6%

Limb pain No 32 55.2% 19 52.8% 0.821
Yes 26 44.8% 17 47.2%

Back pain No 34 58.6% 28 77.8% 0.057
Yes 24 41.4% 8 22.2%

Abdominal pain No 49 84.5% 29 80.6% 0.622
Yes 9 15.5% 7 19.4%

Generalized pain | No 52 89.7% 29 80.6% 0.214
Yes 6 10.3% 7 19.4%

Infections No 49 84.5% 22 61.1% 0.01*
Yes 9 15.5% 14 38.9%

ACS No 55 94.8% 22 61.1% <0.001*
Yes 3 5.2% 14 38.9%

Hemolytic crisis | No 48 82.8% 34 94.4% 0.099
Yes 10 17.2% 2 5.6%

Recurrent crisis No 35 60.3% 19 52.8% 0.471
Yes 23 39.7% 17 47.2%

Ospen No 39 67.2% 18 50.0% 0.096
Yes 19 32.8% 18 50.0%

Folic acid No 19 32.8% 14 38.9% 0.55
Yes 39 67.2% 22 61.1%

HU No 35 60.3% 29 80.6% 0.04*
Yes 23 39.7% 7 19.4%

Notes: chi-square test, *Significant value.

Abbreviations: VOC, vaso-occlusive crisis; ACS, acute chest syndrome; HU, hydroxyurea.

explained by that acute chest syndrome is probably trig-
gered by chest infection and younger children are more
susceptible to both chest infection in addition to
gastroenteritis.”

Regarding the length of hospital stay we found a higher
rate of prolonged hospitalization (>4 days) among children

who were admitted with infection and ACS, as well as,

among children who are non-compliant to HU. Similarly,
Salman and Hassan reported that the use of HU was
associated with shorter length of hospital stay and fewer
hospital readmissions.” Also, we found that non-
compliance to HU was significantly related to recurrent
hospital admissions. Previous studies showed that HU
improves hematological parameters and has a role in the
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reduction of the complications related to SCD (mainly

acute painful crises), the required hospitalizations, and

the length of hospital stay.

23,24

Conclusion
Forty (42.6%) children had history of recurrent hospital
admissions (>3 admissions /year). The most common

cause of hospitalisation among children with SCD in

a group of private hospitals in Jeddah, Saudi Arabia was
VOC which reached up to 70%. Other causes included in
order; infection, ACS and acute anemia. The length of

hospital stay was more prolonged among patients with

infection and ACS. Non-compliance to medications was

the main underlying factor for admission and prolonged

stay at hospital. Physicians should pay more attention to

patient education concerning the importance of good

hydration especially in countries with warm weather, and

the compliance to medications like oral penicillin V and

hydroxyurea.
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