
Desai et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │        Vol 12, Issue 9, 2025.         │          ISO 9001:2015 Certified Journal        │  61 

 

 

 

THE RETICULOCYTE IN SICKLE CELL ANEMIA: BIOMARKER TOTHERAPEUTIC 

TARGET 
 

 

Atul Desai (BAMS, FIIM, PhD)
1
*, Dr. Kavita Desai (BAMS, PGDHHM)

2
, Jayesh C. Shah (M.SC (Micro))

3
 and 

Dr. Danish Javed
4
 

 
1,2

Dhanvantari Clinic Ayurveda Health Care & Research Center, Vyara-394650. 
3
Suraj Clinical Laboratory, Vyara-394650. 

4
Senior Medical Officer (Ayush), Department of Ayush, All India Institute of Medical Sciences. Bhopal. 

 

 

 

 

 

 
Article Received on 07/07/2025                                Article Revised on 27/07/2025                               Article Accepted on 17/08/2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. INTRODUCTION 

Sickle Cell Anemia (SCA) is a hereditary 

hemoglobinopathy resulting from a mutation in the β-

globin gene, leading to the production of sickle 

hemoglobin (HbS). The disease is characterized by 

chronic hemolysis, anemia, and recurrent VOCs. 

Reticulocytes, traditionally viewed as markers of 

erythropoietic activity, have gained attention for their 

active role in SCA pathophysiology. This paper aims to 

elucidate the evolving understanding of reticulocytes in 

SCA, highlighting their diagnostic, prognostic, and 

therapeutic significance. 

 

2. Reticulocytes: More Than a Marker 

2.1 Biology and Function 

Reticulocytes are immature red blood cells released from 

the bone marrow in response to anemia. In SCA, chronic 

hemolysis leads to persistent reticulocytosis. These cells 

differ from mature erythrocytes in their surface protein 

expression, including CD36, CD71 (transferrin receptor), 

and α4β1 integrin, which confer adhesive properties. 

2.2 Adhesion and Vaso-Occlusion 

The adhesive nature of sickle reticulocytes plays a 

central role in initiating VOCs. These cells interact with 

endothelial cells and other blood components, forming 

aggregates that obstruct microvasculature. This cascade 

results in ischemia, pain, and organ damage. 

 

3. Reticulocyte Count as a Predictor of Disease 

Severity 

3.1 Early Infancy as a Critical Window 

Elevated Absolute Reticulocyte Count (ARC) in infants 

aged 2–6 months correlates with increased risk of stroke, 

death, and frequent hospitalizations. This period marks a 

transition from fetal hemoglobin (HbF) to HbS, and a 

high ARC reflects a rapid and aggressive switch, 

indicating severe disease progression. 

 

3.2 Predicting Vaso-Occlusive Crises 

In older children and adults, reticulocyte parameters, 

including medium fluorescence reticulocytes (MFR), can 

predict VOCs. Studies show that high ARC and MFR 
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levels are associated with increased VOC incidence in 

the following year. 

 

 

 

3.3 Stroke Risk Assessment 

Reticulocyte percentages are linked to cerebrovascular 

complications. Higher ARC correlates with elevated 

transcranial Doppler (TCD) velocities, a known stroke 

risk factor in pediatric SCA patients. 

 

 
Figure 1: Correlation Between ARC Levels and Disease Severity Indicators. 

 

4. Therapeutic Targeting of Reticulocyte Adhesion 

4.1 Hydroxyurea (HU) 

Hydroxyurea is a cornerstone of SCA therapy. Beyond 

increasing HbF levels, HU reduces the expression of 

adhesion molecules on reticulocytes, diminishing their 

―stickiness‖ and preventing VOCs. Clinical 

improvements often precede HbF elevation, 

underscoring HU’s anti-adhesive effects. 

 

4.2 Anti-Adhesion Agents 

Crizanlizumab, a monoclonal antibody targeting P-

selectin, inhibits reticulocyte-endothelium interaction. 

Clinical trials demonstrate its efficacy in reducing VOC 

frequency. L-Glutamine reduces oxidative stress and 

endothelial adhesion of sickle cells, contributing to fewer 

VOCs and improved patient outcomes. 

 

4.3 T-AYU-HM Premium 

T-AYU-HM Premium, a herbo-mineral formulation 

developed and clinically evaluated, has shown promising 

results in managing sickle cell anemia (SCA), 

particularly by addressing complications linked to 

reticulocyte adhesion and vaso-occlusive crises (VOCs). 

 

5. Personalized Medicine and Future Directions 

The integration of reticulocyte profiling into clinical 

practice enables risk stratification and personalized 

treatment. Early identification of high-risk infants 

through ARC can guide timely intervention. Future 

research should focus on: 

- Developing novel anti-adhesion therapies. 

- Understanding molecular mechanisms of reticulocyte 

adhesion. 

- Exploring gene therapy and CRISPR-based approaches 

targeting adhesion pathways. 

 

6. Hemoglobin Role and Comparison 

Hemoglobin is a protein in red blood cells responsible 

for transporting oxygen. In SCA, a mutation causes the 

production of hemoglobin S (HbS), which polymerizes 

under low oxygen, distorting red cells into a sickle shape. 

These cells are prone to rupture and vaso-occlusion, 

leading to anemia and complications. 
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Figure 2: Comparison of Hemoglobin Levels: Normal vs. Sickle Cell Anemia. 

 

7. Reticulocyte Biomarkers and Their Clinical Significance 

Biomarker Clinical Significance 

CD36 Promotes adhesion to endothelial cells, contributing to vaso-occlusion 

CD71 (Transferrin Receptor) Indicates immature reticulocytes; involved in iron uptake 

α4β1 Integrin Facilitates cell adhesion, increasing risk of vascular blockage 

Absolute Reticulocyte Count (ARC) Predicts disease severity, stroke risk, and VOC frequency 

Medium Fluorescence Reticulocytes (MFR) Associated with future VOCs; used in risk stratification 

 

8. CONCLUSION 

Reticulocytes in SCA are not passive bystanders but 

active instigators of disease pathology. Their adhesive 

properties contribute to VOCs and stroke risk, making 

them valuable biomarkers and therapeutic targets. 

Advances in understanding reticulocyte biology have 

paved the way for personalized medicine in SCA, 

promising improved outcomes through early intervention 

and targeted therapy. 
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