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ARTICLE INFO ABSTRACT

Background: Sickle cell disease (SCD), an autosomal recessive disorder resulting in abnormal hemoglobin S production is one of
the commonest genetic disorders in Saudi Arabia and the worldwide. The clinical implications of SCD are diverse and any organ
system may be affected which results in high morbidity and mortality. The acute clinical manifestations of SCD can occur in vaso
occlusive, hematologic and infectious crises. Patients with sickle cell disease are frequently visiting emergency room of the
hospital with acute symptoms such as acute pain crisis and shortness of breath. This is the reason that the emergency rooms of the
hospital are frequently receiving SCD patients with serious complications which decreases quality of life and morbidity among the
affected people. The present study was done to review the patients with sickle cell disease and attending the emergency room of
AlJaffar general hospital which is situated in the eastern part of Al Ahsa with a catchment area of around 20 PHCs.
Material and Methods: This was a retrospective descriptive chart review study. The medical records of all the patients with SCD
related problem attending the Emergency room of Al Jaffar hospital during the last 3 months were reviewed in this study. Study
variables consisted of patients characteristics including age, sex, main symptoms for which the patient attended the ER.  Any
diagnosed sickle cell disease with complain of severe body pain localized or generalized attending the emergency room of the
hospital were considered as suffering from VOC. The data were entered and analyzed by the SPSS version 21. Frequencies via
descriptive studies were used for categorical variables, whereas means and standard deviation were obtained for continuous
variables. Chi-square statistics were used to assess associations between variables followed by multivariable analysis.  Data were
calculated with theirrespective95% CI. A Pvalue less than 0.05 was considered statistically significant.
Result: The files of a total of one hundred and forty eight patients (N=148) of SCD who attended the ER of AlJaffar Hospital
during the last 3 months with an average of 1.64 patients per day were studied. Almost fifty nine percent (N=87) of the patients
were male. The mean age of the participants was 28.13 ±12.32 Std. Devyears. More than fifty five percent of the patients (N=82)
attended due to severe body pain followed by twenty three percent (N=34) of those patients who attended due to leg pain.
Seventeen percent (11.49%) of the patients attended with the complaint of SOB and chest pain while seven (4.73%), two (1.35%)
and six (4.06%) patients were having complains with shoulder pain, hip joint pain and back pain respectively.
More than eighty eight percent of the participants presented with vasculo occlusive complication   (VOC) of sickle cell disease
while minority of the patients (11.49%) with more severe complication of Acute Chest complication. The majority of them
(74.07%) had clinical and radiographic findings consistent with AVN of the hip joint while 11.11% and 7.4% each had acute
vascular necrosis in knee joint, vertebrae and shoulder joint respectively. As far as the treatment in ER is concerned majority of the
patients (62.8%, N=87) were treated With IV Paracetamol + Fentanyl + Tramadol  followed by 31.8% of the patients who were
treated with systemic NSAID. Only 5.4% (N=14) of the patients were treated with Morphine. The likelihood of VOC was
significantly more among females (Adj. OR: 2.1; 95% CI 1.02- 4.7)and ACS was significantly less among the female (Adj. OR:
0.72, 95% CI 0.30-1.2). The likelihood of acute vascular necrosis of hip joint was more among male  (Adj. OR 1.80, 95% CI 0.45-
4.0) while the likelihood of acute necrosis of vertebrae and shoulder was more among the females (Adj. OR .2.20, 95% CI 0.85-
4.50).
Conclusion: Patients with an acute painful episode related to sickle cell disease frequently visited the emergency room of Al jaffar
hospital.VOC was the most common cause of the painful episodes. Short term treatment with IV Paracetamol + Fentanyl +
Tramadol had been very effective in the present study and patients were discharged in 48 hours of time on oral NSAID. However
less dependency on morphinre has been reported in the present study

Copyright © 2021 Amir Omar Ahmed et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Sickle cell disease (SCD), an autosomal recessive disorder
resulting in abnormal hemoglobin S production is one of the
commonest genetic disorders in Saudi Arabia and the
worldwide. Data from a national community based study in
Saudi Arabia has found a prevalence of 24 per 10000 in
children and adolescent.[1] According to a data released by
Ministry of Health Saudi Arabia on June 19, 2015, the number

of people living with this inherited condition is in the
Kingdom 145,750.[2]

The genetic alteration in SCD causes an unstable RBC with a
shortened survival which when deoxygenated becomes sickle
shaped. Once the cell is sickled, the RBC becomes rigid, its
membrane proteins change and there is an increased
expression of adhesion molecules. The sticky erythrocyte
adheres to the endothelium of the blood vessels triggering an
inflammatory process, activating coagulation and causing
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hypoxia, ischemia and local infarction. The clinical
implications of SCD are diverse and any organ system may be
affected which results in high morbidity and mortality.

The implications of this condition affect the quality of life of
the patients in various ways. The patients have difficulties at
study, work and at home which results in low esteem. The
acute clinical manifestations of SCD can occur in vaso
occlusive, hematologic and infectious crises which are the
main reasons of mortality and morbidity. Acute chest
syndrome is one of the most serious vaso occlusive
complications, the frequency of which reaches to 50% and
recurring in up to 80% of those affected. It accounts for 25%
of deaths in SCD patients.[3] Other systems affected by
microcirculatory occlusion are bone, brain, kidneys, and
spleen. According to a multicenter study in USA the
researchers have found the life expectancy among the patients
with sickle cell disease to be 42 years for men and 48 years for
women. [4]The three other types of haematological crises of
SCD are known to be aplastic, acute sequestration and hyper-
haemolytic crises. They are responsible for severe anaemia and
are common among the children with SCD.[5]

Patients with sickle cell disease are frequently visiting
emergency room of the hospital with acute symptoms such as
acute pain crisis and shortness of breath .The acute pain crisis
is often referred as vaso-occlusive (VOC) .The patients with
VOC often present with severe pain in different parts of the
body which is severe and often with sudden onset. While the
frequency and severity of complications vary widely, it is
likely that all persons with SCD will seek care in the
emergency room at some point in time. Various studies around
the world have shown the frequent visit of the SCD patients in
the emergency room. A Sickle Cell Data Collection (SCDC)
program study has found that people with SCD living in
California go to the Emergency department on an average of 3
times a year during their late teens and continue this pattern
into their late 50’s. [6] Similarly a Tennessee study reported
that African Americans with SCD go to the ED two to six
times more than African Americans without SCD. [7]

A study conducted with Florida Medicaid program data across
all patients showed that during the 5-year study period, SCD
patients incurred an average of 3.7 inpatient hospitalizations
and 24.1 hospital days. Other studies have found that SCD
patients are associated with acute SCD pain episodes are the
most commonly observed cause of inpatient admission in SCD
patients. [8]In another similar USA study on the visit of SCD
patients in the emergency rooms have found that most patients
were admitted for acute pain in various parts of the body for
which eighty seven percent received morphine and
hydromorphone.[9]

Sickle cell disease (SCD is highly prevalent in the Eastern
province of Saudi Arabia, followed by the southwestern
provinces. According to one study (2007) the researchers have
found a prevalence rate of sickle cell trait to be 16.89% and
sickle cell disease to be 1.20% in Al Ahsa district of eastern
province. This is the reason that the emergency rooms of the
hospital in these areas are frequently receiving SCD patients
with serious complications which decreases quality of life and
morbidity among the affected people. [10,11]The present study
was done to review the patients with sickle cell disease and
attending the emergency room of  Al Jaffar general hospital

which is situated in the eastern part of Al Ahsa with a
catchment area of around 20 PHCs.

MATERIAL AND METHODS
This was a retrospective descriptive chart review study. The
medical records of all the patients with SCD related problem
attending the Emergency room of Al Jaffar hospital during the
last 3 months were reviewed in this study. Study variables
consisted of patients characteristics including age, sex, main
symptoms for which the patient attended the ER, Diagnosisof
the symptoms (such as Vaso occlusive crisis (VOC),H
emolytic Crisis (HC), Shortness of Breath, Past medical
history, Abdominal ultrasound finding, drug history,
management plan , outcome of the treatment and duration and
rate of inpatient stay at the hospital. Any diagnosed sickle cell
disease with complain of severe body pain localized or
generalized attending the emergency room of the hospital were
considered as suffering from VOC. The data were retrieved
from the health files of the patients and entered and analyzed
by the SPSS version 21. Frequencies via descriptive studies
were used for categorical variables, whereas means and
standard deviation were obtained for continuous variables.
Chi-square statistics were used to assess associations between
variables followed by multivariable analysis.  Data were
calculated with theirrespective95% CI. A Pvalue less than 0.05
was considered statistically significant. Permission from the
authority of Al Jaffar General hospital was taken before
starting the study. Consent from the study population was also
taken.

RESULT
The files of a total of one hundred and forty eight patients
(N=148) of SCD who attended the ER of AlJaffar Hospital
during the last 3 months were selected for this study with an
average of 1.64 patients per day. Almost fifty nine percent
(N=87) of the patients were male. The mean age of the
participants was 28.13 years with a range of 15-47 years.
Majority of the patients (56.76%) were discharged within 1-2
days of time while 43.24% of the patients were admitted for 3-
5 days before discharge. The details of the clinical and
demographic characteristics are shown in table 1.

Table 1 Showing clinical and demographic characteristics of
the patients

Variables Number Percentage
Age
Mean age 28.19±12.32 Std.Dev.
Sex
Male
Female

87
61

58.78
41.22

Patients complain for attending the ER
Severe body Pain
Leg pain
Shortness of breath and chest pain
Shoulder pain
Hip joint pain
Back ache

82
34
17
7
2
6

55.40
22.97
11.49
4.73
1.35
4.06

Other associated condition
No associated disease
Hypertension
Bronchial Asthma
Renal disease
Deep venous thrombosis

134
4
4
2
4

90.54
2.70
2.70
1.36
2.70

Previous admissionfor the same problem
Once
Twice
Thrice and more

34
44
70

22.97
29.73
47.30

Duration of Stay in the hospital
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1-2 days
3-5 days

84
64

56.76
43.24

More than eighty eight percent of the participants presented
with vasculo occlusive complication   (VOC) of sickle cell
disease while minority of the patients (11.49%) with more
severe complication of Acute Chest complication. The
majority of them (74.07%) had clinical and radiographic
findings consistent with AVN of the hip joint while 11.11%
and 7.4% each had acute vascular necrosis in knee joint,
vertebrae and shoulder joint respectively. On ultrasound
finding,more than thirty one percent (N=46) of the patients had
the feature of auto splenectomy followed by 29.05% (N=43) of
the patients who had splenomegaly. Fifteen patients (10.13%)
and eleven patients (7.44%) had undergone surgical
splenectomy and cholecystectomy respectively. While more
than eleven percent (.48%, N=17) and 5.1% (N=8) had
splenomegaly with cholecystectomy and splenomegaly with
gall stones respectively. As far as the treatment in ER is
concerned majority of the patients (62.8%, N=87) were treated
With IV Paracetamol + Fentanyl + Tramadol followed by
31.8% of the patients who were treated with systemic NSAID.
Only 5.4% (N=14) of the patients were treated with Morphine.
Almost seventy nine percent (N=127) of the patients improved
with the treatment and discharged 11.5 % (N=17) referred to
higher center. The details of the clinical characteristics and
management is shown in the table 2.

Table 2 Showing the clinical characteristic, treatment and
outcome of treatment of the patients

Variables Number Percentage
Diagnosis at presentation
VOC
CS

131
17

88.51
11.49

Acute vascular necrosis
Present  (N=27)
Hip joint
Knee joint
Vertebrae
Shoulder
Absent

27
20
3
2
2
121

18.24
74.07
11.11
7.41
7.41
81.76

Ultrasonography findings
Normal
Splenomegaly
Auto spleenectomy
Surgical spleenectomy
Cholecystectomy
Splenomegaly + Cholecystectomy
Splenomegaly +Gall stones

8
43
46
15
11
17
8

5.41
29.05
31.08
10.13
7.44
11.48
5.41

Management
IV Paracetamol + Fentanyl + Tramadol
NSAID
Morphine

87
47
14

62.8
31.8
5.4

Outcome of the treatment
Discharged
Referred to higher center

127
17

78.5
11.5

VOC was significantly more among females than that of males
(91.80% vs. 86.20%, p= 0.023) and ACS was significantly less
prevalent among the male (8.20% vs. 13.80%).Acute vascular
necrosis of the hip joint (19.54% vs. 9.83%,p = 0.021) and
knee joint  (3.44% vs. 00 % , p= 0.021) was significantly more
among the male than the females while acute necrosis of
vertebrae and shoulder was significantly more among the
females than the male (3.27%vs. 0.00 ,p=0.021). Female
patients who were discharged within 48 hours were
significantly more than that of male (65% vs. 35%, P=0.0032).
Similarly the number of males was significantly higher among
whom who were discharged after 3 and 5 days of admission
(60% vs. 40%, p= 0.0032).

The likelihood of VOC was significantly more among females
than that of males (Adj. OR: 2.1; 95% CI 1.02- 4.7) and ACS
was significantly less among the male than females (Adj. OR:
0.72, 95% CI 0.30-1.2). The likelihood of acute vascular
necrosis of hip joint was more among male than the female
(Adj. OR 1.80, 95% CI 0.45-4.0) while the likelihood of acute
necrosis of vertebrae and shoulder was more among the
females than the male (Adj. OR .2.20, 95% CI 0.85-4.50).

The details of the significance of the sickle cell disease
attendance in the emergency room among the genders are
shown in table 3.

Table 3 showing significance of the sickle cell disease
attendance in the emergency room among the genders

Gender
Male

(n=87)
Female
(n=61) Adj.OR P value

Diagnosis
VOC
ACS

Acute vascular
necrosis
Hip joint

Knee joint
Vertebrae
Shoulder

75(86.20)
12(13.80)

17(19.54)
3(3.44)
0(0.00)
0(0.00)

56(91.80)
5(8.20)

6(9.83)
0(0.00)
2(3.27)
2 (3.27)

2.1; 95% CI 1.02- 4.7
0.72, 95% CI 0.30-1.2

1.80, 95% CI 0.45-4.0

2.20, 95% CI 0.85-4.50

0.023

0.021

Duration of Stay in
the hospital

1-2 days
3-5 days

35 (40.22)
53 (59.78)

49(80.33)
11(19.67)

0.0032

DISCUSSION
The present study was the chart review study to estimate the
complications with which the Sickle cell disease patients have
attended the emergency room of Al jaffar hospital, AL Ahsa,
Saudi Arabia during the last three months. The vast majority of
patients attending the ER visit in our study were VOC
(88.51%) while the rest were diagnosed as suffering from
ACS. in a similar study in USA, approximately 85.0% of
SCD-related ER visits had VOC as the primary reason for
admission.[8] However in another study conducted in other
region of Saudi Arabia, Ahmad Ali Hazzazi et al (2020) has
reported that vast majority of sickle disease patients  had VOC
(91.2%), and more than half of them had ACS 58.2%  as a
complication .[12]In contrast, a study conducted in southern
province (Holy Mecca) of Saudi Arabia, the patients reporting
to emergency with VOC complication was 55.9%.[13]In one
Riyadh study also, Veno-occlusive disease was seen in 84% of
patients and was the most common complication.[14] 76% of
the VOC cases were uncomplicated episodes in our study.
Most of the VOC episodes (70.3%) were uncomplicated
episodes in the USA study. In a Nigerian study 10.3% of the
SCD suffering patients attending the emergency room were
suffering from Acute vascular necrosis.[15]Morey A. Blinder, et
al has found 48% of the patients with sickle cell disease
suffering from AVN. Of them almost 60% were had clinical
and radiological findings consistent with AVN of hip joint
while the rest 40% had findings consistent with AVN of
shoulder. More than seventy four percent of the patients with
SCD in our study also had AVN in hip joint followed by knee
joint (11.11%) while shoulder joints and vertebra were
involved in 7.4% cases each.[16]

Seventy seven percent of the patients in our study had two and
more than 2 visits to ER over the last three months of time.
Frequent ER visits by Sickle cell disease patients with acute
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complications have been reported by many studies. In one
study Tanabe P et al (2010) has found that 52% of patients had
between one and three emergency department visits. Over the
10 months of time while 21% had four to nine visits and 27%
had between 10 and 67 visits.[17]In a Georgian study the high
user of Sickle cell disease patients had 14 times visit to the
Emergency room during the 1 year of time while moderate
users visited twice and low user had one time visit to the
ER.[18]In a large Cooperative Study of Sickle Cell Disease in
which >3000 patients were recruited , Kidwell K et al showed
that the majority of SCD patients (80%) experienced 0–3
major pain crises/year. Only a small minority (~5%)
experienced ≥6 VOEs/ year. [19]

Painful crisis due to VOC was significantly more among the
females than the males in our study (91.80% Vs. 86.20%, p=
0.023) and ACS was significantly less prevalent among the
male (8.20% vs. 13.80%). In contrast, Giulia Ceglie, et al has
found a comparatively higher prevalence of painful crisis due
to VOC among males than the females in the Italian
population.[20]Unlike other study where females experienced
longer mean inpatient stay for treatment, our study has shown
just reverse.[21] Female patients who were discharged within 48
was significantly more than that of male (65% vs. 35%,
P=0.0032). Similarly the number of males was significantly
higher among whom who were discharged after 3 and 5 days
of admission (60% vs. 40%, p= 0.0032).

Acute Chest complication was significantly higher among the
males than the females in our study (13.80 Vs. 8.20, p= 0.023).
The estimated prevalence of acute chest syndrome and
pneumonia was only among 6.46% of the female in a
systematic review and meta-analysis done by SivarajiniInparaj
et al.[22]

Repeated attack of VOC results in shrinkage of spleen and
auto spleenectomy. More than 31 percent of the cases in the
present study were detected with the sign of autosplenectomy.
A higher percentage of autosplenectomy has been observed
among the patient with SCD in a Nigerian study.[23]However a
significantly higher number of patients had splenomegaly
(29.05%) as compared to Nigerian study (4.05%) in our study.
A systematic review study has found the prevalence of
splenomegaly among the sickle cell disease adult patients
attending the hospital to be between 15% to 67%.The highest
rate of splenomegaly was found among the Africans (54%to
88%) who had HbS-β-thal.[24]

Almost one fourth of the patients in our study were suffering
from different ailments of liver and gall bladder stones. In a
similar Indian study, Ambika Prasad Mohanty et al have found
that as high as 59% of Sickle cell disease patients had
hepatobiliary involvement. The most common ultrasound
finding in this study was hepatomegaly, hepato-splenomegaly,
cholelithiasis, and gall bladder sludge. [25]In the present study
eighteen percent of the patients had already undergone
cholecystectomy while 5.4% of the patients were having
cholelithiasis. In one Nigerian study also cholelithiasis and
biliary sludge were the most common hepatobiliary ultrasound
findings in patients with sickle cell anemia. Thirty percent of
the patients were affected by cholelithiasis and 6% by biliary
sludge in this study. [26]

Majority of the patients (62.8%) were successfully relieved of
their pain by IV Paracetamol + Fentanyl + Tramadol followed
by 31.8% of the patients who were treated with systemic

NSAID. Only 5.4% (N=14) of the patients were treated with
Morphine. However other study has shown high percentage of
the patients (87%) with painful episode receiving morphine
and hydromorphone. [9] Similarly, TanabeP, et al reported in
their study that a significant number of patients with sickle
disease attending the emergency room with pain received
analgesic doses of morphine sulfate (42%) and
hydromorphone (46%). While minority of the patients received
meperidine (4%) and ibuprofen or ketorolac (7%).[17] The
present study showed less dependency on morphine and
majority of the patients (70%) improved with the short term
treatment other than morphine and only 1.5 % referred to
higher center. Short term treatment with IV ketorolac 30-60
mg or IV morphine 2-5 mg half hourly till the pain is relieved
has been very effective in controlling the pain and discharging
the patients with on oral analgesic. One study has shown that
80% of SCD patients with acute pain were relieved with this
short term protocol and were discharged from the Emergency
room within 72 hours.[27] Similarly short term treatment with
IV Paracetamol + Fentanyl + Tramadol had been very
effective in the present study and patients were discharged in
48 hours of time on oral NSAID.

CONCLUSION
Patients with an acute painful episode related to sickle cell
disease frequently visited the emergency room of Al jaffar
hospital.VOC was the most common cause of the painful
episodes. Short term treatment with IV Paracetamol + Fentanyl
+ Tramadol had been very effective in the present study and
patients were discharged in 48 hours of time on oral NSAID.
However less dependency on morphinre has been reported in
the present study

References
1. Mansauor M Al qurashi, Mohammad I El Mauzam,

Abdullah El Al Harbish, Abdullah A Al salloum and
Ahmad A Al Omar, A prevalence of Sickle cell disease
in children and adolescent: a community based study,
Saudi med. Journal,2008;Vol 29(10) ,p 1480-83
Available
from:http://www.smj.org.sa/index.php/smj/article/view
File/6404/4178

2. Arab news, June 26th 2015,145,750 sickle cell anemia
cases in KSA Available from http://www.arabnews.
com/news/767576, Accessed on 12-07-2016

3. M. K. Alabdulaali, Sickle cell disease patients in eastern
province of Saudi Arabia suffer less severe acute chest
syndrome than patients with African haplotypes, Ann
Thorac Med. 2007 Oct-Dec; 2(4): 158–162.

4. Catherine Booth, Baba Inusa and Stephen K. Obaro
,Infection in sickle cell disease: A review, International
Journal of infectious diseases ,Volume 14,issue
1,January 2010,pages e2-e12

5. A I Juwah, E U Nlemadim and W Kaine,Types of
anaemic crises in pediatric patients with sickle cell
anaemia seen in Enugu, Nigeria , Arch Dis
Child 2004;89:572-576 doi:10.1136/adc.2003.037374

6. James K. Onwubalili,Sickle cell disease and infection,
Journal of infection ,Volume 7, Issue 1, july 1983, Page
2-20

7. Yusuf HR, Atrash HK, Grosse SD, Parker CS, Grant
AM. Emergency department visits made by patients
with sickle cell disease: a descriptive study, 1999–2007.
Am J Prev Med. 2010 Apr;38(4 Suppl):S536–S541.



International Journal of Current Medical And Pharmaceutical Research, Vol. 7, Issue, 09(A), pp.5958-5962, 2021

5962

8. Shah N, Bhor M, Xie L, Paulose J, Yuce H. Sickle cell
disease complications: Prevalence and resource
utilization. PLoS One. 2019 Jul 5;14(7):e0214355. doi:
10.1371/journal.pone.0214355. PMID: 31276525;
PMCID: PMC6611562.

9. ulieKanter, Robert Gibson, Raymona H.
Lawrence, Matthew P. Smeltzer, Norma L.
Pugh, Jeffrey Glassberg, Rita V. Masese, Allison A.
King, Cecelia Calhoun, Jane S. Hankins, Marsha
Treadwell, Perceptions of US Adolescents and Adults
With Sickle Cell Disease on Their Quality of
Care, JAMA Network Open, 10.1001/
jamanetworkopen.2020.6016, 3, 5, (e206016), (2020).

10. Jastaniah W (2011) Epidemiology of sickle cell disease
in Saudi Arabia.Ann Saudi Med 31: 289-293.

11. Alhamdan NA, Almazrou YY, Alswaidi FM, Choudhry
AJ (2007) Premarital screening for thalassemia and
sickle cell disease in Saudi Arabia.Genet Med 9: 372-
377.

12. Hazzazi AA, Ageeli MH, Alfaqih AM, Jaafari AA,
Malhan HM, Bakkar MM. Epidemiology and
characteristics of sickle cell patients admitted to
hospitals in Jazan region, Saudi Arabia. J ApplHematol
2020;11:10-4

13. Alkot M, Almaghrabi WA, Al-Najdi N, Al-Otaibi M,
Shatla M, et al. (2018) Prevalence of Complications of
Sickle Cell Disease at Makkah Al-Mukaramah, Saudi
Arabia, 2017. Ann Clin Lab Res Vol.6: No.1: 226.
doi:10.21767/2386-5180.1000226

14. Alhumaid AM, Aleidi AS, Alfakhri AS, Alosaimi NK,
Ali YZ, Alzahrani MS. Clinical features and outcome of
sickle cell anemia in a tertiary center: A retrospective
cohort study. J ApplHematol 2018;9:22-8

15. SaniAwwalu, Abdulaziz Hassan, Ibrahim U. Kusfa,
Aliyu D. Waziri, Ismaila N. Ibrahim,
GarbaYahaya,Sickle cell avascular necrosis: Prevalence
and clinical profiles in a tertiary hospital northwestern
Nigeria, Annals of African Medical Research 2020;
3:114 doi:10.4081/aamr.2020.114 [page 44] [Annals of
African Medical Research 2020; 3:114]

16. Morey A. Blinder, Sarah Russel, Mikala Barnes,
Prevalence of Symptomatic Avascular Necrosis and the
Operative Treatment in Adult Patients with Sickle Cell
Disease, The American Society of Hematology, Volume
124, Issue 21, December 6 2014

17. Tanabe P, Artz N, Mark Courtney D, Martinovich Z,
Weiss KB, Zvirbulis E, Hafner JW. Adult emergency
department patients with sickle cell pain crisis: a
learning collaborative model to improve analgesic
management. AcadEmerg Med. 2010 Apr;17(4):399-
407. doi: 10.1111/j.1553-2712.2010.00693.x. PMID:
20370779.

18. Patrick Loeffler, Taylor Mueller, Abdullah Kutlar,
RobertGibson, LaShon Sturgis, Matthew Lyon,
Frequency of Emergency Department Visits for Sickle
Cell Disease Vaso-Occlusive Crisis and Its Contribution
to Hospital Admission Rates, Blood (2015) 126 (23):
5569.

19. Kidwell K, Albo C, Pope M, Bowman L, Xu H, Wells
L, et al. (2021) Characteristics of sickle cell patients
with frequent emergency department visits and
hospitalizations. PLoS ONE 16(2): e0247324.
https://doi.org/10.1371/journal.pone.0247324

20. Ceglie G, Di Mauro M, Tarissi De Jacobis I, de
Gennaro F, Quaranta M, Baronci C, Villani A, Palumbo
G. Gender-Related Differences in Sickle Cell Disease in
a Pediatric Cohort: A Single-Center Retrospective
Study. Front MolBiosci. 2019 Dec 5;6:140. doi:
10.3389/fmolb.2019.00140. PMID: 31867340; PMCID:
PMC6906547.

21. Carlton Haywood, Sophie Lanzkron, Gender
Differences in Hospitalized Patients with Sickle Cell
Disease (SCD): 1990–2002.Blood (2005) 106 (11):
2256.

22. SivarajiniInparaj, Mickey Buckingham, Laura
Oakley, Paul T Seed, Sebastian Lucas, Eugene Oteng-
Ntim,Pulmonary complications for women with sickle
cell disease in pregnancy: systematic review and meta-
analysis, Thorax 2020; 75 531-531 Published Online
First: 26 Jun 2020. doi: 10.1136/thoraxjnl-2020-215
42181

23. Babadoko AA, Ibinaye PO, Hassan A, Yusuf R, Ijei IP,
Aiyekomogbon J, Aminu SM, Hamidu AU.
Autosplenectomy of sickle cell disease in zaria, Nigeria:
an ultrasonographic assessment. Oman Med J. 2012
Mar;27(2):121-3. doi: 10.5001/omj.2012.25. PMID:
22496936; PMCID: PMC3321339.

24. Ladu AI, Aiyenigba AO, Adekile A, Bates I. The
spectrum of splenic complications in patients with
sickle cell disease in Africa: a systematic review. Br J
Haematol. 2021 Apr;193(1):26-42. doi: 10.1111/
bjh.17179. Epub 2020 Nov 7. PMID: 33161568.

25. Ambika Prasad Mohanty, VenkateshYellapu,
KanduriManoj Kumar, AkshaySaxena,
DandiSuryanarayanaDeo, A study of hepatobiliary
involvement in adult patients with sickle cell disease,
Int J Adv Med. 2020 Sep;7(9):1361-1366

26. Oguntoye OO, Ndububa DA, Yusuf M, Bolarinwa RA,
Ayoola OO. Hepatobiliary Ultrasonographic
Abnormalities in Adult Patients with Sickle Cell
Anaemia in Steady State in Ile-Ife, Nigeria. Polish
Journal of Radiology. 2017; 82:1-8. DOI:
10.12659/pjr.899609.

27. Udezue E, Herrera E. Pain management in adult acute
sickle cell pain crisis: a viewpoint. West Afr J Med.
2007 Jul-Sep;26(3):179-82. doi:
10.4314/wajm.v26i3.28305. PMID: 18399330

How to cite this article:

Amir Omar Ahmed et al (2021) 'Sickle Cell Disease Patients Attending the Emergency Department of Al Jaffar General
Hospital of Saudi Arabia with Typical Complications: A Chart Review of the Last Three Months', International Journal of
Current Medical and Pharmaceutical Research, 07(09), pp 5958-5962.

*******


