Clinical Pharmacy

European Journal of Clinical Pharmacy
Print ISSN: 2385-409X Online ISSN: Applied
Website: https://farmclin.es/

Original Research Article

Description of a Pediatric Case of Sickle-Cell Anemia
Treated with Hydroxyurea

Article History: Abstract: Sickle-cell anemia (SCA) is a severe hereditary blood

disorder characterized by chronic hemolytic anemia and vaso-
Name of Author: occlusive crises, impacting pediatric populations worldwide.
Gonzalo G.M., Manuel R.C.J. and Aina | Hydroxyurea has become the foundational disease-modifying therapy
O.N. in children, demonstrating significant clinical and hematological

benefits. This case-driven research article describes the journey of a
Corresponding Author: pediatric patient diagnosed with SCA, with detailed emphasis on the
Gonzalo G.M. clinical outcomes following management with hydroxyurea.

Comparative outcome charts illustrate the therapeutic impact. The
How to cite this article: report systematically reviews the effectiveness, safety profile, and

Gonzalo G.M., et, al. Description of a | transformative potential of hydroxyurea in pediatric sickle cell disease.
Pediatric Case of Sickle-Cell Anemia
Treated with Hydroxyurea. Eur J Clin | Keywords: Sickle-cell anemia, Hydroxyurea, Pediatric hematology,
Pharm. 2019;1(1);34-36. Vaso-occlusive crisis, Disease-modifying therapy.

Received: 15-04-2019
Revised: 28-04-2019
Accepted: 05-05-2019
Published: 28-05-2019

This is an open access journal, and articles are
distributed under the terms of the Creative
Commons Attribution-Noncommercial-Share
Alike 4.0 License, which allows others to remix,
tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new
creations are licensed under the identical terms.

INTRODUCTION

Sickle-cell anemia is caused by a point mutation in the 3-globin gene, leading to the production of abnormal hemoglobin
(HbS). Under deoxygenated conditions, HbS polymerizes, distorting red blood cells into a sickle shape with reduced
deformability. These sickled cells occlude microvasculature, resulting in tissue ischemia, pain, and end-organ
complications. The disease manifests early in childhood with recurrent pain crises, infections, hemolytic anemia, and risk
of stroke.

Hydroxyurea, an antimetabolite, has changed the therapeutic landscape by increasing fetal hemoglobin (HbF) production,
decreasing sickling, and reducing disease morbidity. Its acceptance as a first-line therapy in children is supported by robust
clinical trials and longitudinal cohort studies™!(2],

PEDIATRIC CASE DESCRIPTION
Patient History
e Name: Confidential (for privacy)
Age at Diagnosis: 2 years
Sex: Male
Ethnicity: African-American
Family History: Mother is a sickle-cell trait carrier
Initial Presentation: Severe anemia, recurrent dactylitis, febrile episodes, and delayed growth milestones
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Baseline Laboratory Findings

Parameter Value at Diagnosis
Hb (g/dL) 7.8

HbF (%) 8

Reticulocytes | Elevated

LDH High

Platelets Elevated

The patient suffered two hospitalizations for acute pain episodes and one for acute chest syndrome (ACS) by age 4.

Initiation and Monitoring of Hydroxyurea Therapy

Hydroxyurea was initiated at age 4 after multidisciplinary counseling. Initial dose: 15mg/kg/day, titrated slowly to
maximum tolerated dose (MTD) over 6 months. Baseline, then monthly monitoring of complete blood count, reticulocytes,
and liver/renal panels was performed! I,

Adherence: Family reported >95% adherence, confirmed by pharmacy refill data and increasing mean corpuscular volume
(MCV).

Side Effects: Occasional mild gastrointestinal upset, no mucocutaneous ulcers or severe cytopenia.

Dose Escalation and Response
e Initial Hb: 7.8g/dL
Targeted HbF: >20%
MTD reached: 25mg/kg/day after 7 months
Hb (1 year): 8.7g/dL
HbF (1 year): 21%

CLINICAL OUTCOMES OVER 2 YEARS
Comparison of Pre- and Post-Hydroxyurea Period

Clinical Outcome Pre-Hydroxyurea (2 years) | Post-Hydroxyurea (2 years)
Hospitalizations 4

Days Hospitalized 16 6

Vaso-occlusive Crises 6 3

Acute Chest Syndrome | 1 0

Blood Transfusions 3

Growth Percentile <5th 25th

School Absences 18 7

Laboratory Response

Parameter Baseline | 24 Months on Hydroxyurea
Mean Hb (g/dL) 7.8 8.5
Mean HbF (%) 8 23
Absolute Neutrophils (x10"9/L) | 5.2 3.2

Safety Observations
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e No severe cytopenia or infectious complications
e  Growth velocity normalized
e No evidence of organ toxicity

DISCUSSION

Hydroxyurea therapy resulted in marked reductions in pain-related encounters, emergency department visits,
hospitalizations, and need for transfusions2l4l, The patient demonstrated consistent hematologic improvements, notably an
increase in hemoglobin and HbF levels, which correlate with fewer sickling events and improved well-beingBIt2l, These
outcomes align closely with multi-center cohort and controlled studies spanning diverse pediatric populations.

MECHANISM OF ACTION

Hydroxyurea increases fetal hemoglobin (HbF) synthesis, which directly inhibits HbS polymerization and the resultant
sickling cascade. It also reduces white blood cells and inflammatory mediators, curtailing acute and chronic disease
complicationst,

POPULATION-LEVEL DATA

Longitudinal studies reveal that widespread implementation of hydroxyurea in pediatric sickle cell programs leads to:
Reduction in hospital admissions by >70%

Doubling of patients achieving HbF >20%

Markedly fewer transfusions and acute chest syndrome episodes

Improved growth and school attendance2!€!

Graphical Representation: Clinical Benefits of Hydroxyurea
Effect of Hydroxyurea on Pediatric Sickle Cell Outcomes

Metric Pre-Treatment | Post-Treatment
Relative Hospitalizations 1.0 0.53

Relative Pain Crises 1.0 0.64

Relative Emergency Visits | 1.0 0.57

Mean Hemoglobin (g/dL) 7.8 8.5

These results consistently validate the efficacy of hydroxyurea, as the aforementioned studies demonstrate statistically
significant reductions in clinical encounters and improvements in laboratory markers after treatment[2l(6],

Quality of Life & Long-term Outlook

Hydroxyurea not only reduces acute complications, but also improves school performance and overall quality of life for
pediatric patientsi/Ill, Extended follow-up confirms sustained safety, with no significant effect on growth, fertility, or risk
of malignancy up to ten years post-initiation!Il,

Future Directions
Advances such as pharmacokinetic-guided dose optimization, early childhood initiation (before age 1), and improved
access in low-resource settings hold promise for further decreasing pediatric SCA morbidity and mortality!,

CONCLUSION

Hydroxyurea, when properly initiated, escalated, and monitored, is transformative in the care of children with sickle-cell
anemia. It provides sustained reductions in morbidity, improvement in hematologic indices, and normalization of growth
and daily function. This case demonstrates the paradigm shift in pediatric SCA management—substantiated by robust
cohort evidence and individualized patient benefit(5I212],
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