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Purpose: The early diagnosis of sickle cell disease (SCD) patients and getting appropriate treatment are crucial for improving clinical
outcomes. This study aims to assess the use of hydroxyurea among patients diagnosed with SCD and assess factors influencing the
attitude toward the medication and the reasons for discontinuation.

Methods: This study was a cross-sectional investigation targeting parents or caregivers of children diagnosed with SCD in the Jazan
region of Saudi Arabia. Data were collected from tertiary healthcare hospitals via a self-administered questionnaire. The questionnaire
was composed of sections measuring the participants’ demographics, the number of children diagnosed with SCD, the use of
hydroxyurea, and the parents’ beliefs about hydroxyurea.

Results: There were 301 parents or caregivers recruited. The majority of the recruited participants were mothers (54.5%), and nearly
half of the sample were older than 35. More than 80% of the participants declare that one or more of their children are receiving
hydroxyurea to manage SCD. The majority of participants declared that using hydroxyurea reduced the frequency of body pain
episodes, emergency department visits, and hospital admissions. Participants’ major concern about the use of hydroxyurea was related
to the fear of weakening their immunity (29.5%) and hydroxyurea’s perceived effect on fertility (16.8%). Furthermore, 52 (18%) of the
participants declared that the use of hydroxyurea to manage the disease was stopped; the main reasons for stopping was their belief that
hydroxyurea had side effects and its impact on weakening of their immune system.

Conclusion: The findings indicate the importance of increasing the role of clinicians in educating patients and caregivers about the
use of hydroxyurea and its benefits.
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Introduction

Hemoglobin disorders have been estimated to affect five percent of the world’s population, with low- and middle-income
countries reporting a higher incidence of the disease.'” Sickle cell disease (SCD) is a hemoglobin disorder that results
from a genetic mutation, causing the development of the S hemoglobin and the impairment of hemoglobin. The mutant
S hemoglobin impairs the function of red blood cells, leading to several clinical manifestations, including hemolytic
anemia and the incidence of vaso-occlusion that can affect several body organs,® impacting the overall quality of life and
mental health of patients affected with the disease.*>
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SCD can have life-threatening and long-term ramifications and may reduce life expectancy. Early diagnosis of
patients affected with SCD, prompt identification of sickle cell crises, and appropriate treatment can be crucial for
improving clinical outcomes.® Although treatments that can improve the outcome of the disease are available, several
socioeconomic factors can influence access,” and adherence to the medications, leading to an increased disease burden in
some areas of the world.®

Management plans for SCD can be individualized and vary according to the clinical presentation and occurrence of
acute or chronic complications. Management can include but is not limited to using analgesics, antibiotics, oxygenation,
hydration, or blood transfusions. Furthermore, disease-modifying therapies can be used to manage SCD, such as
hydroxyurea and stem cell transplantation. Furthermore, disease-modifying therapies can be used to manage SCD,
such as hydroxyurea, L glutamine, voxelotor, crizanlizumab gene therapy and stem cell transplantation.

Hydroxyurea is an antineoplastic agents that inhibits ribonucleotide reductase; increases HbF in RBC red cell
hydration and nitric oxide production; and decreases the expression of red cell adhesion molecules, white blood cell
count, reticulocytes, and platelets.” The current evidence indicates that hydroxyurea is a safe, well-tolerated, and effective
medication for managing SCD. Hydroxyurea is a standard treatment option for SCD and is used in patients over the age
of 9 months due to its impact on increasing fetal hemoglobin,'® irrespective of the disease’s severity.'' Nonetheless,
despite the recent evidence-based recommendations describing hydroxyurea use as a standard management option for
SCD, there is variability in its utilization due to availability, medication accessibility, and compliance.'?

SCD is a relatively common health condition in Saudi Arabia, with a prevalence of 4.2% for sickle-cell trait and
0.26% for SCD."? One of the measures established in Saudi Arabia for the prevention of SCD is a premarital screening
program.'® Furthermore, Saudi citizens can benefit from the freely available healthcare services provided by multiple
healthcare establishments, including access to healthcare, utilization of laboratory and imaging services, and free
medications for SCD patients. Hydroxyurea is considered a standard treatment option of patients with SCD in Saudi
Arabia and can be prescribed in capsules and syrup forms. In addition to its prescription, education on hydroxyurea is
provided during standard health care via verbal communication between the treating physicians and the parents or
caregivers. Studies that assessed the utilization of hydroxyurea for SCD in Saudi Arabia indicated a reduction in vaso-

15:16 and the need for blood transfusion.'”

occlusive crises, hospital admissions and stays,

Although hydroxyurea is considered a safe and effective drug for treating SCD, patients’ discontinuation of
hydroxyurea and resistance to utilization among SCD patients has been reported. In a study involving 298 SCD patients
from Oman, it was reported that the prevalence of discontinuing hydroxyurea was 57%, where the most common reason
for discontinuation was the suspected adverse side effects of the drug.'® In a similar study conducted in Saudi Arabia,
which measured the awareness of hydroxyurea in the Eastern province of Saudi Arabia, involving a sample of 107 SCD
patients, it was reported that less than 70% of the patients had heard of hydroxyurea and half of those who received the
medication discontinued it."’

The southern region of Saudi Arabia has a high prevalence of SCD compared to other regions in the country. The
evidence concerning the utilization and acceptance of hydroxyurea among SCD in the southern region is currently
lacking. This study aims to assess the utilization of hydroxyurea among patients diagnosed with SCD. Furthermore, this
study aims to assess the factors influencing the patients’ attitude toward the medication and the reasons for discontinu-

ing it.

Methodology
Study Context

This study was a cross-sectional investigation targeting parents or caregivers of children diagnosed with SCD in the
Jazan region of Saudi Arabia. Data were collected between November 2020 and March 2022 from pediatric department
of tertiary healthcare hospitals in the Jazan region. Ethical approval to conduct the investigation was granted via the
Research Ethics Committee of Jazan Health Directory, Saudi Ministry of Health (ethical approval number 165/2020,
dated April 16, 2020). The participation of the parents or caregivers was performed after securing the informed consent
that the study would be performed in accordance with the Declaration of Helsinki.
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Data Collection Tool

Data were collected via a self-administered questionnaire. The questionnaire was composed of sections measuring the
participants’ demographics, the number of children diagnosed with SCD, the use of hydroxyurea, and the parents’ beliefs
about hydroxyurea with a total of 14 items. The questionnaire was based on similar studies conducted in the United
States.’®?! Consultants in pediatric medicine reviewed the questionnaire items to ensure contents validity of the
questionnaire. Furthermore, to test the suitability of the questionnaire for the community of interest, the questionnaire
was piloted on a sample of 30 parents, clarifying the items and time needed to complete the questionnaire.

Data Collection and Analysis

The targeted population of the current investigation was identified in the inpatient pediatric departments of the targeted
hospitals. Identified participants were included if they agreed to participate and had a minimum of one child with SCD.
Parents or caregivers who were not associated with a child with SCD were excluded. Trained medical students identified
the subjects, assessed meeting the identified subjects of the inclusion criteria, and distributed the questionnaires. To
enhance the clarity of the questionnaires to the participants, the medical students were present at the time of completing
the questionnaire and could respond to queries raised by the participants. The students collected the distributed
questionnaires upon completion.

Due to the difficulty of identifying and accessing the study sample, a non-random and convenient sampling approach
was used. The sample size estimation was based on the study by Alsalman et al, which investigated the use of
hydroxyurea among SCD patients in the Eastern province of Saudi Arabia.'® The StatCal function of Epilnfo was
used to estimate the sample size for the current investigation. Based on a prevalence of 50% of discontinuation of
hydroxyurea, a 95% confidence level, and a five percent margin of error, a sample of 384 was estimated.

Data Analysis

Data analysis was performed via the Statistical Package for Social Sciences (version 25). Due to the questionnaire’s
reliance on binary and categorical data, frequencies and proportions were used to report the study’s findings. However,
the question concerning reasons for stopping hydroxyurea was open, enabling parents and caregivers to write down their
own beliefs. The answers were screened by a single investigator to group similar responses and to identify the main
reasons for stopping the medication.

Results

A total of 319 parents and caregivers met the inclusion criteria and were approached for the current investigation, of
whom 301 agreed to participate. Table 1 summarizes the demographic characteristics of the participants. The majority
of the recruited participants were mothers (54.5%), nearly half of the sample were older than 35 years of age, and
89.7% were married at the time of recruitment. Most were government employees or housewives, and less than half of
the sample had a university education. Finally, more than half of the sample had more than one child diagnosed
with SCD.

Table 2 illustrates the participants’ perceptions about the use of hydroxyurea for managing SCD. The majority of the
participants believe that hydroxyurea has a beneficial impact on reducing episodes of pain, particularly chest pain,
shortness of breath, and the risk of stroke among SCD patients. When the participants were asked about the possible
mechanism of hydroxyurea for managing SCD, the majority indicated that hydroxyurea increases blood hemoglobin. The
major concern of the participants about using hydroxyurea was related to the fear of weakened immunity (29.5%) and
hydroxyurea’s perceived effect on fertility (16.8%). Finally, The most common source of information concerning use of
hydroxyurea for SCD management was their treating physician (44.5%).

Using hydroxyurea for children diagnosed with SCD in the Jazan region is illustrated in Table 3. More than 80% of
the participants declared that one or more of their children are receiving hydroxyurea to manage SCD. The majority of
the participants declared that the use of hydroxyurea was associated with a reduction in body pain episode frequency,
emergency department visits, and hospital admission. Nonetheless, 52 (18%) participants declared that the use of
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Table | Demographic Characteristics of 301
Parents and Caregivers of Children Diagnosed
with SCD in Jazan, Saudi Arabia

Variable Frequency [%]
Relationship to the child
Mother 164 [54.5%]
Father 109 [36.2%]
Other 28 [9.3%]
Age Group
Less than 25 47 [15.6%)
Between 25 and less than 35 101[33.6%]
Between 35 and less than 45 89 [26.6%]
Between 45 and less than 55 49 [16.3%]
More than 55 15 [5.0%]
Marital Status
Married 270 [89.7%]
Divorced 8 [2.7%]
Widowed 23 [7.6%]
Employment
Student 20 [6.6%]
Governmental employee 96 [31.9%]
Military employee 18 [6.0%]
Private sector employee 21 [7.0%]
Private business 10 [3.3%]
Housewife 105 [34.9%]
Unemployed 31 [10.3%]
Education
School education 154 [51.2%]
University education 147 [48.8%]
Number of children with SCD
| 140 [46.5%]
2 92 [30.6%]
3 43 [14.3%]
4 26 [8.6%]
Abbreviation: SCD: Sickle Cell Disease.
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Table 2 Perception of 301 Parents or Caregivers of Children Diagnosed with
SCD About the Use of Hydroxyurea

Item Frequency [Proportion]
Participants’ perception about benefit of hydroxyurea
Reduce body pain episodes 117 [39.9%]
Reduce chest pain and shortness of breath 36 [12.3%]
Reduce risk of stroke 6 [2.0%]
All of above 134 [44.7%]
Participants’ perception of hydroxyurea mechanism
Increase blood hemoglobin in affected patients 128 [44.6%)]
Increase fetal hemoglobin (HbF) in affected patients 23 [8.0%]
Decrease percentage of Hemoglobin S 36 [12.5%]
Reduce blood coagulations 55 [19.2%]
| do not know 45 [15.7%]
Participants’ fear of using hydroxyurea
Weakening of immunity 88 [29.5%]
Harmful effect on pregnant women 10 [3.4%]
Effect on fertility 50 [16.8%]
There are no fear 76 [24.8%]
| do not know 76 [25.5%]
Source of information
None 88 [29.4%]
Treating physician 133 [44.5%]
Internet 33 [11.0%]
Medication leaflet 11 [3.7%]
Other 34 [11.4%]
Table 3 Use of Hydroxyurea Among Children Diagnosed with SCD as
Reported by 301 Parents or Caregivers in Jazan, Saudi Arabia
Variables Frequency
[Proportions]
Number of children on hydroxyurea
| 160 [65.5%]
2 56 [22.8%]
3 21 [8.5%]
4 9 [3.0%]
(Continued)
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Table 3 (Continued).

Variables Frequency
[Proportions]

Participants’ observation on the effect of hydroxyurea on

their children

Reduction of frequency of body pain episodes 40 [14.2%]
Reduction of emergency department visits 14 [5.0%]
Reduction of hospital admission 27 [9.6%]
All of above 201 [71.3%]

Was hydroxyurea stopped !

Yes 52 [17.9%]

No 239 [82.1%]

Reasons associated with cessation of hydroxyurea*

Belief of development of side effects 10
Believing it weakens immune system 8
Believing it reduces number of platelets 5
Child refusal to take medication 5
Due to bone marrow transplantation 4
Lack attending of follow up clinics 3
Believing it increases number of platelets 3
Health condition improvement 3
Believing the medication is not effective 3
Believing it interferes with other medications 2
Difficulty of medication access 2

Stopping the medication after age 5 |

Believing it causes impotence |

Fear of using the medication |

Fear of weight loss |

Notes: *2Participants who reported cessation of hydroxyurea were able to select more than one
answer.

hydroxyurea to manage the disease was stopped; the main reason was that they believed hydroxyurea had side effects and
could weaken their immune systems.

Discussion

This study was a cross-sectional investigation that targeted the parents or caregivers of children affected with SCD.
Among the identified sample, a good overall perception of the beneficial effects of hydroxyurea in managing SCD was
observed. However, nearly one-fifth of the sample reported stopping hydroxyurea use in their affected children because
they believed hydroxyurea use was associated with the developed side effects and thought it was weakening their
children immune system.
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The findings of our investigation can be compared to similar national and international investigations. A study
conducted in the Eastern province of Saudi Arabia by Alsalman et al that included a sample of 107 adult patients with
SCD indicated that only 63% initiated hydroxyurea treatment, of whom 50% discontinued the treatment. The main
reason for discontinuation was preparation for pregnancy and the development of side effects.'” Although our sample
was restricted to the use of hydroxyurea among children with SCD, the use of hydroxyurea was higher (80%).
Furthermore, the study by Alsalman et al and the current investigation detected similar reasons for stopping hydroxyurea
treatment because of fears of the side effects.

The findings of our investigation indicate a relatively good perception of the beneficial impacts of using hydroxyurea
to manage SCD, and it can be argued that this perception may explain the higher acceptance of hydroxyurea for
managing SCD among our sample in comparison to the findings of similar literature. In a study that included a sample of
298 Omani SCD patients, only 128 were on hydroxyurea. Furthermore, among the 128 using hydroxyurea, 57%
discontinued the medication, the fear of side effects being the most common factor for discontinuation.'®

Concerns about the safety of hydroxyurea and the fear of potential side effects are the main reasons for the discontinuation of
hydroxyurea for managing SCD. Due to the use of hydroxyurea as a chemotherapeutic agent, parents may believe hydroxyurea
could cause cancer despite a lack of clinical evidence.*” The side effects of hydroxyurea therapy in patients with SCD are usually
mild, and most children tolerate hydroxyurea without complications. However, the most frequently reported side effect is
reversible cytopenia. In our study, five parents reported discontinuing hydroxyurea due to thrombocytopenia, and eight reported
discontinuation due to neutropenia. The current clinical evidence indicates that the associated toxicities are transient and can be
reversed by withholding the hydroxyurea for two weeks and resuming administration at a lower dose, closely monitoring the
complete blood counts.”*?* Furthermore, the Pediatric Hydroxyurea Phase 3 Clinical Trial (BABY HUG) reported that
hydroxyurea was not associated with an increased risk of bacteremia or serious infection.” This indicates the importance of
raising awareness among parents and caregivers of these reversible side effects, thus reducing the discontinuation rates of
hydroxyurea.

In addition to the fear of side effects, other reasons were reported in our study that indicated difficulty accessing
hydroxyurea and not attending the follow-up visits. In a study conducted in the United States involving a sample of 173
parents of children affected with SCD, it was indicated that not being offered hydroxyurea as a management option was
one of the main reasons for not receiving hydroxyurea.?® Furthermore, three participants of our sample indicated that
plans for performing bone marrow transplantation were the reasons for hydroxyurea discontinuation. However, it is
worth noting that hydroxyurea use has been reported to reduce the risk of stem cell rejection among SCD patients
undergoing transplantation.”>

In the current investigation, 50 participants (16.8%) declared their fears about the potential effect of hydroxyurea
on their children’s fertility. Nonetheless, reproduction in SCD patients is believed to be affected by many factors,
such as hypogonadism secondary to transfusional iron overload and disturbed menstruation in females secondary to
hormonal and non-hormonal factors.”>® However, the evidence concerning the potential impact of hydroxyurea on
fertility is conflicting. A study that assessed the impact of hydroxyurea on sperm parameters before puberty among 46
SCD patients reported that despite the presence of semen abnormalities among all the patients, there was no
difference in semen quantitative and qualitative semen characteristics between the group which received hydroxyurea
and the group which did not.>” However, a study that recruited 44 patients and assessed semen parameters after
initiating hydroxyurea indicated that the administration of hydroxyurea aggravated semen impairment. A review that
included 17 studies assessing the overall impact of hydroxyurea in managing SCD indicated there was no sufficient
evidence to support the potential impact of hydroxyurea on patients’ fertility.*°

The reasons for discontinuing hydroxyurea detected in our sample indicate the presence of several clinical implica-
tions. Some participants in our investigation stopped using hydroxyurea after observing improvements in their children or
after a certain age. This indicates a need to raise clinicians’ awareness about the importance of educating the patients and
their caregivers about hydroxyurea, its benefits, its reversible side effects, and how discontinuation affects their children’s
health.

This investigation has several strengths and limitations. The main strengths of the current investigation are related to
using an open-ended approach to measure the reasons for continuing hydroxyurea. There are inherent limitations arising from
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the sampling methodology, and the reliance on parents or caregivers attending clinical settings may reduce the general-
izability of the findings in comparison to when the recruitment is being made in outpatient clinics or community settings.

Conclusion

This study detected an overall perceived benefit and accepted use of hydroxyurea among parents and caregivers of
children with SCD in Jazan. However, nearly one-fifth of the sample declared they had discontinued their hydroxyurea
treatment. Upon enquiring about the reasons for discontinuation, various reasons were identified, which mainly centered
around the perceived occurrence of side effects. The findings indicate the importance of increasing the role of clinicians
in educating patients and caregivers about the use of hydroxyurea and its benefits. Furthermore, the treating clinicians
should emphasize on educating the parents and caregivers about hydroxyurea’s reversible side effects, and how
discontinuation affects their children’s health. Additionally, conducting campaigns to increase the awareness of the
targeted population about the benefits of using hydroxyurea for SCD is warranted.
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