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There is some evidence that vitamin D deficiency may have an

influence on the incidence of complications with the disease.
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D levels and sickle cell anemia, including its complications among
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Clinical Phamacy, College patients with sickle cell anemia in Saudi Arabia. Design and Setting:
of Pharmacy Jazan This is a cross-sectional, retrospective study that was carried out in a
University, KSA. tertiary center in Jazan city, Saudi Arabia between may 2019 to

February 2020. The study included data collection from Patients
records who had sickle cell anemia. Collected data involved the type of Sickle cell disease,
laboratory investigations, demographics of patients and complications due to sickle cell
disease Results: 108 patient records were included. 51.9 % of the patients aged between 11
to 20 years old. Also, 61.1% were females. Mean weight of the included cohort was
34.5+12.8 Kg, while mean height was 131.6+19.2 cm. The most common type of sickle cell
anemia was HbSS occurring among 91.7%, while 34.3% of the patients were on hydroxyurea
treatment. As for vitamin D levels, 52.8% of the patients had severe deficiency.

Complications were reported among 39.8% who had one to two pain episodes over the last
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two years, while 85.2% did not have any acute chest syndromes and only 16.7% were on
medications that alter vitamin D levels. Number of pain episodes was significantly and
positively correlated to increasing deficiency levels of vitamin D (p-value<0.001).
Conclusion: Vitamin D deficiency should be investigated and corrected as early as sickle cell
disease diagnosis is made to reduce the incidence of complications, particularly pain

episodes.

KEYWORDS: Vitamin D, deficiency, sickle cell disease, complications, children, Saudi
Arabia.

INTRODUCTION

Sickle cell disease is considered one of the most common genetic hematological conditions in
the world.™ In the united states, estimates have shown a prevalence of the disease
approaching 100000 patients. Sickle cell disease is usually accompanied with some
complications due to multiple factors.” One of these common complications is pain, which
leads to significant reduction of the quality of life, particularly for young children at school
age.l®) It has been shown that increasing number of pain attacks in sickle cell anemia was
significantly correlated to increased mortality.™!

Vitamin D has been under the spot over the past twenty years and being linked to multiple
disorders.”! For sickle cell anemia, correcting low vitamin D levels can reduce number of
pain episodes. Unfortunately, vitamin D deficiency has been found to be common among
patients with sickle cell disease at different age groups.® Serum levels of 25-hydroxy-
vitamin D < 20 ng/mL are considered low. For non-sickle cell anemia individuals, the
incidence of vitamin D deficiency is less than 20%.") However, this prevalence can reach up
to 50% in sickle cell anemia patients, particularly some racial groups, such as non-Hispanic
blacks.®!

Furthermore, pediatric patients with sickle cell anemia are five times at higher risk of vitamin
D deficiency compared to the rest of the population.’® This significant deficiency of vitamin
D puts them at high risk of sickle cell anemia, particularly pain. In this case, pain can be
attributed to multiple factors, such as vaso-occlusion, and tissue injury.’® Other
complications that can be linked to vitamin D deficiency in sickle cell anemia patients are

increased risk of infections, muscular weakness and increased risk of falls.*
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Accordingly, understanding the correlations between vitamin D levels and sickle cell anemia
complications can open the gates for better management, as well as prevention of these
complications.'*? Hence, the present study aims to assess the relationship between vitamin D
levels in both children and adolescents who have sickle cell anemia, through a patient cohort

included from Saudi Arabia.

MATERIALS AND METHODS

Study design

This is a cross sectional retrospective study which involved collection of data from patients
records in a tertiary hospital in Jazan city, Saudi Arabia between May 2019 to February 2020.
The study included children aging between 5 to 12 years old and adults above 12 years who
had sickle cell anemia and visited the hospital during the past year. Children less than 5 years,
patients on calcium and Vit D in previous one year, pregnant women and patients with renal

dysfunction were excluded.

Data collection

Data was collected using a data collection sheet including demographics of the patients, data
about sickle cell disease (type of the disease and treatment use), laboratory investigations
(vitamin D level, calcium level, phosphorous level, alkaline phosphatase level and
hemoglobin). Additionally, information about sickle cell anemia complications was also
collected, including number of pain episodes, acute chest pain and use of medications that

alter vitamin D levels.

Statistical analyses

Descriptive analysis was carried out for numerical data in the form of means and standard
deviations and for categorical data in the form of counts and precents. Comparative analysis
was done using Chi square testing at level of significance p-value<0.05. SPSS version 26 was

used for data analysis purposes.

Ethical considerations
Ethics committee approval and consent of participants were obtained before commencing the

study.
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RESULTS
One hundred and eight patient records were included in this study. All collected data were

analyzed and described below.

Demographics of patients
Out of 108 patients, age group was classified into three groups (between 5 to 10 years, 11 to
20 years, and more than 20 years). 51.9 % of the patients were in the age group between 11 to

20 years old. As for gender, 61.1% were females, as described in table 1.

Table 1: Demographics of patients.

Count Percent
5 to 10 years 22 20.4
Age group 11 to 20 years 56 51.9
More than 20 years 30 27.8
Gender Male 42 38.9
Female 66 61.1

Additionally, weight and height of patients were also recorded. Mean weight of the included
was 34.5+12.8 Kg, while mean height was 131.6+19.2 cm, as described in table 2.

Table 2: description of weight and height for included patients.

Mean SD Min Max
Weight 345 12.8 10 61
Height 131.6 19.2 62 157

Information about sickle cell disease

As for sickle cell disease, four types were reported including (HbSS, HbSC, SB® Thalassemia
and SBzThalassemia). The most common type was HbSS occurring among 91.7% of
patients. Turning to treatment with hydroxyurea, only 34.3% of the patients were on

treatment, as described in table 3.

Table 3: Information about sickle cell disease.

Count Percent
HbhSS 99 91.7
) HbSC 7 6.5
Type of sickle cell SB° Thalassemia 1 0.9
SB+Thalassemia 1 0.9
] Yes 37 34.3
Patient on Hydroxyurea No 71 65.7
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Laboratory investigations

Different laboratory investigations were reported in patients’ records, including vitamin D,
calcium, phosphorous, alkaline phosphatase and hemoglobin level. As for vitamin D levels,
they were classified into four groups including: >30 ng/ml (Sufficient), 20 to < 30 ng/ml
(Insufficient), less than 20 ng/ml (Deficiency) and <10 (Severe deficiency). It has been

shown that 52.8% of the patients had severe deficiency, as described in table 4.

Table 4: Vitamin D levels among the included patients.

Count Percent
>30 ng/ml (Sufficient) 1 0.9
20 to < 30 ng/mi
o (Insufficient) 12 111
Vitamin D level
less than 20 ng/ml
- 38 35.2
(Deficiency)
<10 (Severe deficiency) 57 52.8
Table 5: Other laboratory investigations.
Mean SD Min Max
Calcium level MMOL/L 4.1 18.3 2.2 193
Phosphorous level
MMOL/L 1.5 0.5 1.4 7
Alkaline phosphatase U/L 176.3 25.8 16 233
Hemoglobin g/L 7.5 0.9 6 10.4

Sickle cell anemia complications

Different types of complications were also reported. It has been revealed that 39.8% of the
patients had one to two pain episodes over the last two years, while 85.2% did not have any
acute chest syndromes and only 16.7% were on medications that alter vitamin D levels, as
described in table 6.

Table 6: Sickle cell anemia complications.

Count Percent
Number of pain episodes in None - 28 259
the last 2 years 1to2 _eplsodes 43 39.8
2-3 episodes 37 34.3
Number of acute chest None - 92 852
syndrome in the last 2 years 1102 _eplsodes 15 139
2-3 episodes 1 0.9
Does patient on medications | Yes 18 16.7
that alter vitamin D level No 90 83.3
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Association of vitamin D deficiency with pain crisis and other complications

Different levels of vitamin D were compared over different types of complications using Chi-
square testing at level of significance p-value<0.05. It has been shown that number of pain
episodes was significantly correlated to increasing deficiency levels of vitamin D (p-

value<0.001), as described in table 7.

Table 7: Association between vitamin D deficiency and complications.

Sufficient | Insufficiency | Deficiency | Severe deficiency | P-Value
None 0.0% 35.7% 35.7% 28.6%
Number of 1102
i i 0, 0, 0, 0,
pain episodes episodes 2.3% 4.7% 46.5% 46.5% <0.001*
in the last 2 53
years ; 0.0% 0.0% 21.6% 78.4%
episodes
None 1.1% 9.8% 37.0% 52.2%
Number of 1102
acute chest . 0.0% 20.0% 26.7% 53.3%
X episodes 0.849
syndrome in 5.3
the last 2 years ) 0.0% 0.0% 0.0% 100.0%
episodes
Does patient Yes 0.0% 11.1% 27.8% 61.1%
on medications
that alter 0.844
0, 0, 0, 0,
vitamin D No 1.1% 11.1% 36.7% 51.1%
level
DISCUSSION

Sickle disease has been linked to multiple complications that represent a significant burden
on the life of children as well as their parents.'®) In adulthood, sickle cell anemia can
negatively affect the productivity and quality of life of patients. The most commonly limiting
complication is recurrent pain episodes.' Vitamin D levels have been examined among
patients with sickle cell disease among some racial groups. However, vitamin D levels among

sickle cell disease patients in Saudi Arabia are still controversial.™

The present study aimed to evaluate vitamin D levels among both children and adolescents
who had sickle cell anemia in Jazan, Saudi Arabia through a retrospective study. The findings
of the present study demonstrated that females were more prevalent than males, while
different types of sickle cell anemia have been identified. However, HbSS type was the most
frequent among all of them. Additionally, different types of complications have been
reported, with pain episodes identified as the most commonly occurring complication among

patients.
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An important finding was vitamin D level among the included cohort which showed alarming
deficiency that should be further investigated in future studies. It has been demonstrated that
88% of the patients suffered from vitamin D deficiency, with 52.8% having severe
deficiency. Moreover, these severe deficiencies in vitamin D level have been significantly

correlated to the frequency of pain episodes.

Vitamin D levels have been investigated in various settings. Hood et al.*® recently
investigated the effect of vitamin D supplementation on emergency department visits for
children with sickle cell anemia due to pain episodes. Through a retrospective cohort of 110
patients aging below 16 years old, Hood et al.[**) demonstrated that 45% of the patients had
vitamin D deficiency. Furthermore, Hood et al.l*®! showed a significant correlation between
administering vitamin D supplementation and reduced emergency department admission due

to pain in sickle cell anemia patients (p-value=0.03).

This finding from Hood et al.™® supports the findings of the present study. Although the
present study did not include information about vitamin D supplementation, it evaluated
vitamin D levels at different categories, where higher proportion of patients had vitamin D
deficiency compared to Hood et al.*® Moreover, the present study demonstrated a significant
correlation between increasing deficiency of vitamin D levels and increasing number of pain

episodes (p-value<0.001).

Another study by Hamdy et al.l*”? examined the complications associated with vitamin D
level deficiency among a cohort of sickle cell anemia in Egypt. Hamdy et al.”) included 80
patients aging below 16 years old and had sickle cell anemia. He demonstrated that patients
with vitamin D deficiency had a significantly higher incidence of hospitalization, recurring

infections, need for blood transfusion, and thrombosis.

The present study did not examine the complications examined by Hamdy et al.*”! due to the
retrospective nature of the study, where information about these complications was missing.
Instead, the present study examined the correlation between vitamin D deficiency and one of
the most common complications, which is a pain episode. It is obvious from both Hamdy et
al.l'" and Hood et al.l that the present study has included patients from a broader range of

age groups compared to other studies.
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Moreover, a study from Saudi Arabia by Aljama et al.l*®¥! examined vitamin D deficiency
level among patients with sickle cell anemia in Eastern province. Aljama et al.l*® included
640 patients with sickle cell disease who were older than 11 years old over five years. He
demonstrated that 67% of the patients had vitamin D deficiency level. This percentage is
closely related to the percentage of vitamin D deficiency reported in the present study in
Jazan. Additionally, Aljama et al.!*® showed a significant correlation between sickle cell
disease crisis and vitamin D deficiency, which is also compliant to the results from the
present study.

The present study also suffered from some important limitations that should be considered.
Due to the retrospective nature of the study, some laboratory investigations were missing or
not available which affected the number of laboratory investigations included in the present
study. Additionally, the sample size of the included cohort was relatively small which may
have results in failure to achieve statistical significance for some complications of sickle cell
disease.

CONCLUSION

Vitamin D deficiency has shown to play a significant role in the occurrence of sickle cell
anemia complications, especially pain episodes. Accordingly, vitamin D levels should be
investigated as early as a diagnosis with sickle cell anemia is made and corrected if
necessary. Furthermore, awareness among parents with children having sickle cell anemia
should improve about the importance of vitamin D supplementation for their children
Phosphatase U/L.
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