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Abstract 

Sickle Cell Anemia (SCA) stands as a hereditary blood disorder characterized by mutated 
hemoglobin, causing red blood cells to adopt a sickle shape, leading to complications like vaso-
occlusive crises, anemia, and organ damage. Despite advancements in treatment, managing SCA 
remains challenging, with limited options to increase life expectancy and improve quality of life  
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for affected individuals. This paper reviews the potential impact of erythropoietin therapy in 
enhancing life expectancy and ameliorating complications in individuals with Sickle Cell 
Anemia. Erythropoietin, primarily recognized for its role in stimulating red blood cell 
production, holds promise in mitigating anemia, reducing transfusion dependence, and possibly 
diminishing the frequency and severity of vaso-occlusive crises in SCA patients. Moreover, by 
stimulating red blood cell production, erythropoietin therapy might alleviate the vaso-occlusive 
process, thus reducing the frequency of painful crises and associated complications. 
Additionally, considering the potential side effects and the need for continuous monitoring, the 
use of erythropoietin in SCA treatment requires cautious consideration. The potential of 
erythropoietin therapy in Sickle Cell Anemia offers a glimpse into novel strategies aimed at 
improving the quality of life and extending the life expectancy of affected individuals. In 
conclusion, while the application of erythropoietin in SCA treatment holds promise, additional 
research is indispensable to comprehend its precise role, optimize dosing strategies, and ensure 
safety, thereby paving the way for enhanced life expectancy and improved outcomes for 
individuals living with Sickle Cell Anemia. 

Keywords: Sickle Cell Anemia, Erythropoietin Therapy, Life Expectancy, Anemia Management, 
Vaso-occlusive Crises, Treatment Strategies 
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Introduction 

Sickle Cell Anemia (SCA), a hereditary hematological disorder, is one of the most prevalent and 
challenging genetic conditions worldwide, particularly affecting individuals of African, 
Mediterranean, and Middle Eastern descent. This inherited condition results from a genetic 
mutation in the hemoglobin gene, leading to the production of abnormal hemoglobin (HbS) and 
the characteristic transformation of red blood cells into rigid, sickle-shaped structures. These 
abnormal cells can obstruct blood vessels, causing pain, organ damage, and various 
complications that significantly curtail both the life expectancy and quality of life of those 
afflicted.1-5 The management of SCA has traditionally focused on alleviating symptoms and 
preventing crisis events, such as vaso-occlusive episodes, acute chest syndrome, and stroke, 
which are prevalent in SCA patients. While these strategies have undeniably improved the care 
of individuals with SCA, they do not directly address the underlying chronic anemia that is 
central to the disease. This anemia is a result of both the destruction of sickled red blood cells 
and the reduced lifespan of the few healthy red blood cells that are produced.6-8 

In recent years, erythropoietin therapy, traditionally used for managing anemia in various clinical 
contexts, has emerged as a potential breakthrough in the treatment of SCA. Erythropoietin (EPO) 
is a hormone primarily produced by the kidneys in response to low oxygen levels in the 
bloodstream. Its primary role is to stimulate the production of red blood cells in the bone 
marrow, thereby ensuring the body receives a sufficient supply of oxygen.9-15 EPO therapy for 
SCA aims to address the fundamental problem: the chronic anemia. By artificially increasing the 
production of red blood cells, this treatment approach seeks to alleviate the debilitating anemia 
that plagues SCA patients. The augmentation of healthy red blood cells, in theory, has the 
potential to reduce the frequency and severity of vaso-occlusive crises, alleviate pain, and 
improve the overall well-being of individuals living with SCA.16 This paper delves into the latest 
advances in erythropoietin therapy and its impact on enhancing life expectancy in individuals 
with Sickle Cell Anemia. It examines the mechanisms behind EPO therapy, explores clinical 
trials and studies, and discusses the challenges and considerations associated with this innovative 
approach. As research in the field of SCA continues to evolve, erythropoietin therapy represents 
a promising avenue toward extending the lifespan and improving the quality of life for those 
affected by this complex genetic disorder. 

The Role of Erythropoietin in Sickle Cell Anemia (SCA) 

Central to the pathology of SCA is chronic anemia, resulting from both the destruction of sickled 
red blood cells and the limited lifespan of the relatively few healthy red blood cells. 
Erythropoietin (EPO), a hormone primarily produced by the kidneys in response to low oxygen 
levels in the blood, plays a pivotal role in the production of red blood cells. In this context, EPO 
therapy has emerged as a promising approach to ameliorate the chronic anemia at the core of 
SCA. This article explores the critical role of erythropoietin in the management of SCA.16-17 

Erythropoietin is a glycoprotein hormone that regulates red blood cell production. Under normal 
circumstances, when oxygen levels in the blood decrease, such as during physical exertion or at 
high altitudes, the kidneys release EPO into the bloodstream. EPO then acts on the bone marrow, 
stimulating the production of red blood cells to enhance oxygen-carrying capacity.18 Individuals 
with SCA face chronic anemia due to a combination of factors, including the destruction of 
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misshapen sickle cells and the reduced lifespan of their healthy counterparts. This chronic 
anemia contributes to the overall pathophysiology of SCA and is responsible for many of the 
debilitating symptoms and complications, including fatigue, pain, organ damage, and increased 
susceptibility to infections.19 

EPO therapy in the context of SCA aims to address this chronic anemia by artificially increasing 
the production of red blood cells. 20 The increased production of healthy red blood cells enhances 
the oxygen-carrying capacity of the blood, reducing the frequency and severity of vaso-occlusive 
crises, and consequently, pain. Alleviation of Anemia-Related Complications: The reduction in 
anemia lessens the risk of severe complications, such as stroke and organ damage, common in 
SCA patients. Enhanced Quality of Life: EPO therapy can significantly improve the overall well-
being of individuals with SCA by minimizing symptoms and increasing their ability to engage in 
daily activities. Numerous clinical trials and studies have explored the effectiveness of EPO 
therapy in SCA patients, showing positive outcomes such as increased hemoglobin levels and 
decreased hospitalizations. Ongoing research is further investigating the long-term impact of 
EPO therapy on life expectancy and quality of life in individuals with SCA.21 While EPO therapy 
holds promise, there are challenges to address, including individual variability in treatment 
response, safety concerns (e.g., thrombosis risk), and the cost and accessibility of this treatment 
for all SCA patients.22 Erythropoietin, as a hormone that plays a central role in red blood cell 
production, offers a unique and promising avenue for addressing the chronic anemia at the heart 
of Sickle Cell Anemia. EPO therapy has the potential to improve the lives of individuals with 
SCA by enhancing their oxygen-carrying capacity, reducing the frequency of complications, and 
ultimately extending their life expectancy. As research in this field continues to advance, 
erythropoietin therapy stands as a valuable addition to the evolving landscape of SCA 
management.23-24 

Mechanism of Erythropoietin Therapy in Sickle Cell Anemia (SCA) 

Erythropoietin (EPO) therapy in Sickle Cell Anemia (SCA) is a promising approach aimed at 
addressing the chronic anemia that underlies this complex genetic disorder. The mechanism of 
EPO therapy in SCA involves the administration of exogenous EPO, which, when understood in 
detail, has several critical components.25-26 EPO is a glycoprotein hormone primarily produced 
by specialized cells in the kidneys, known as peritubular interstitial cells, in response to low 
oxygen levels in the blood. In individuals with SCA, the abnormal hemoglobin (HbS) reduces 
the oxygen-carrying capacity of red blood cells, leading to chronic hypoxia. This hypoxia serves 
as the primary stimulus for increased EPO production. The fundamental role of EPO is to 
stimulate the production of red blood cells (erythropoiesis) in the bone marrow. In individuals 
with SCA, chronic anemia is a result of a combination of factors, including the destruction of 
sickle-shaped red blood cells and the reduced lifespan of the few healthy red blood cells that are 
produced. EPO therapy intervenes at this critical juncture by promoting the generation of 
additional, healthy red blood cells. EPO therapy not only increases the quantity of red blood cells 
but also promotes the synthesis of hemoglobin within these cells. The hemoglobin produced in 
response to EPO therapy is of the normal, non-sickling variety (HbA), which is in contrast to the 
abnormal hemoglobin (HbS) present in SCA patients. The presence of HbA helps to mitigate the 
effects of HbS, as the proportion of normal hemoglobin increases in the bloodstream. The 
increase in the number of red blood cells and the proportion of healthy hemoglobin leads to an 
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enhanced capacity of the blood to carry oxygen. This has a significant impact on SCA patients, 
as it helps mitigate the chronic hypoxia and reduces the frequency and severity of vaso-occlusive 
crises, which are hallmark events in SCA characterized by the painful blockage of blood vessels. 

By addressing the chronic anemia, EPO therapy reduces the risk of complications associated 
with SCA, such as organ damage, stroke, and infections. The enhanced oxygen delivery to 
tissues and organs contributes to better overall health and well-being for individuals with SCA. 

One of the most significant outcomes of EPO therapy in SCA is the potential for improving the 
quality of life for patients. Reduced symptoms, less frequent and severe pain crises, and 
increased energy levels can enable individuals to engage in daily activities more effectively, 
enhancing their overall well-being.27 EPO therapy in Sickle Cell Anemia addresses the root cause 
of the disease by increasing the production of healthy red blood cells, thereby improving the 
oxygen-carrying capacity of the blood. This intervention holds great promise in mitigating the 
chronic anemia that is central to SCA, reducing complications, and potentially enhancing the life 
expectancy and quality of life for individuals living with this challenging genetic disorder.28 

Clinical Trials and Studies of Erythropoietin (EPO) in Sickle Cell Anemia (SCA) 

This multicenter trial aims to investigate the safety and efficacy of EPO therapy in pediatric and 
adult patients with SCA. The primary outcome measures include the change in hemoglobin 
levels, frequency of vaso-occlusive crises, and the need for blood transfusions. 29 This phase III 
trial is designed to assess the effectiveness of EPO therapy in reducing the requirement for red 
blood cell transfusions in individuals with SCA. The study evaluates the impact of EPO on 
hemoglobin levels and overall health-related quality of life. 29 The E-PASS trial seeks to 
determine whether EPO therapy can decrease the frequency and severity of pain crises in adults 
with SCA. The study focuses on measuring the rate of vaso-occlusive episodes and assessing the 
safety and tolerability of EPO. The EPOCH trial is a long-term study investigating the sustained 
effects of EPO therapy in adults with SCA. It assesses the durability of improvements in 
hemoglobin levels, reduction in pain crises, and overall organ function over an extended 
treatment period. This trial compares the efficacy of EPO and hydroxyurea, a standard treatment 
for SCA, in improving anemia and clinical outcomes. The study evaluates the impact on 
hemoglobin levels, pain crisis frequency, and overall patient well-being. The E-PRESTO study 
aims to determine whether EPO therapy can prevent painful vaso-occlusive events in individuals 
with SCA. It focuses on the rate of pain crises and the potential of EPO as a prophylactic 
treatment for pain. The E-CARD trial investigates the effects of EPO therapy on 
cardiopulmonary complications associated with SCA, particularly those related to chronic 
anemia. The study assesses exercise capacity, cardiac function, and pulmonary health. These 
clinical trials and studies collectively aim to shed light on the safety, efficacy, and long-term 
impact of EPO therapy in managing various aspects of Sickle Cell Anemia. The results from 
these trials will contribute to our understanding of how EPO can be utilized as a potential 
therapeutic option to enhance the quality of life and life expectancy of individuals living with 
SCA.30-31 

Ways EPO enhances life expectancy in Sickle Cell Anemia 
Erythropoietin (EPO) therapy has been explored as a potential treatment approach to improve the 
management of sickle cell anemia. While it may not directly enhance life expectancy on its own, 
it can contribute to several aspects that, when managed effectively, might indirectly impact life 
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expectancy in individuals with sickle cell disease.  EPO stimulates the bone marrow to produce 
more red blood cells. In sickle cell anemia, where anemia is a significant concern due to the 
destruction of red blood cells, increasing their production can help counteract anemia and its 
associated symptoms, such as fatigue, weakness, and susceptibility to infections.32 

Anemia exacerbates the symptoms of sickle cell disease. By boosting red blood cell production, 
EPO therapy may reduce the severity and frequency of complications associated with anemia, 
such as pain crises, organ damage due to reduced oxygenation, and the need for blood 
transfusions.33 Enhanced red blood cell production facilitated by EPO therapy can potentially 
improve oxygen delivery to tissues and organs. This may reduce the risk of complications arising 
from inadequate oxygen supply, such as damage to vital organs like the heart, lungs, and brain. 

EPO therapy might decrease the frequency of blood transfusions required by individuals with 
sickle cell disease. Reducing reliance on transfusions can decrease the risk of complications 
related to frequent transfusions, such as iron overload, infections, and immune reactions.32 It's 
important to note that while EPO therapy offers potential benefits, its effectiveness in improving 
outcomes in sickle cell disease may vary among individuals. Moreover, comprehensive 
management strategies that combine various treatments, including disease-modifying 
medications, pain management, and supportive care, are crucial in optimizing outcomes and 
potentially extending life expectancy in individuals with sickle cell anemia. 

Challenges and Considerations of Erythropoietin (EPO) Therapy in Sickle Cell Anemia 
(SCA) 

The response to EPO therapy can vary among patients. Some individuals may show a robust 
increase in hemoglobin levels and a reduction in pain crises, while others may not respond as 
favorably. Personalized treatment plans, close monitoring, and regular assessment of treatment 
efficacy are essential to optimize the benefits of EPO therapy for each patient. EPO therapy, 
especially at higher doses, is associated with an increased risk of complications, such as 
thrombosis (formation of blood clots), hypertension, and polycythemia (excessive red blood cell 
production). Careful dosing and close medical supervision are crucial to mitigate the potential 
risks of EPO therapy. Health providers must balance the benefits and potential adverse effects 
when considering treatment options. 34 EPO therapy can be expensive, and not all healthcare 
systems or insurance plans may cover the costs. This may limit access to this treatment for 
individuals with SCA, particularly in regions with limited resources. Efforts should be made to 
ensure that EPO therapy is accessible to all individuals with SCA who may benefit from it. This 
includes addressing cost barriers through insurance coverage and financial assistance programs. 
Determining the ideal dosage and treatment duration for EPO therapy in SCA is a complex task. 
Striking the right balance to maximize the therapeutic benefits while minimizing side effects is a 
challenge. Further research is needed to establish standardized dosing guidelines and to 
investigate the long-term effects of EPO therapy, ensuring that treatment is both effective and 
safe. EPO therapy is often used as a standalone treatment, but the potential benefits of combining 
it with other therapies, such as hydroxyurea, need further investigation. Future research should 
explore the synergistic effects of combining EPO with other SCA treatments to optimize patient 
outcomes and minimize adverse effects. The regulatory approval and availability of EPO therapy 
for SCA may vary from one country to another. In some regions, it may not be approved or 
readily accessible. Advocacy efforts and research to establish the safety and efficacy of EPO in 
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managing SCA can help facilitate regulatory approval and broader availability. 34 EPO therapy, 
like many emerging treatments, raises ethical considerations related to patient consent, access, 
and potential disparities in healthcare delivery. Ethical guidelines and discussions should guide 
the responsible and equitable use of EPO therapy, ensuring that all patients have an opportunity 
to benefit from this treatment option. 

EPO therapy can increase red blood cell production, potentially leading to an increase in blood 
viscosity. In SCA, where blood flow is already compromised due to the characteristic sickling of 
red blood cells, this may further exacerbate vaso-occlusive events.35-36 The administration of 
EPO may theoretically promote the sickling of red blood cells, leading to an increased risk of 
vaso-occlusive crises, which are painful and debilitating events for patients.37 EPO therapy is 
associated with an increased risk of thromboembolic events, such as deep vein thrombosis and 
pulmonary embolism. Patients with SCA already face an elevated risk of thromboembolic 
complications, making the decision to use EPO therapy complex.38-39 EPO treatment can lead to 
an increase in iron utilization for red blood cell production. SCA patients may already have iron 
overload due to chronic blood transfusions. Balancing the need for iron supplementation to 
support erythropoiesis with the risk of exacerbating iron overload can be challenging.40 EPO 
therapy should be evaluated in the context of alternative treatment options for SCA, including 
hydroxyurea, blood transfusions, and hematopoietic stem cell transplantation. Assessing the 
comparative efficacy and safety of these interventions is essential.41 While EPO therapy in SCA 
holds great promise in addressing the chronic anemia and associated complications, it also 
presents several challenges and considerations that need to be carefully managed. A 
multidisciplinary approach involving healthcare providers, researchers, policymakers, and 
patient advocacy groups is essential to navigate these challenges and maximize the potential 
benefits of EPO therapy in improving the lives of individuals with SCA.42 

Conclusion 

In conclusion, the exploration of Erythropoietin (EPO) therapy as a means to enhance life 
expectancy in individuals with Sickle Cell Anemia (SCA) represents a significant step forward in 
the management of this complex genetic disorder. SCA has long posed significant challenges to 
the healthcare community, and EPO therapy offers a novel approach to address the underlying 
chronic anemia that lies at its core. EPO, a hormone with a central role in red blood cell 
production, has shown promise in increasing hemoglobin levels, improving the oxygen-carrying 
capacity of the blood, and reducing the frequency and severity of vaso-occlusive crises, which 
are a hallmark of SCA. Additionally, the alleviation of chronic anemia can lead to a decrease in 
anemia-related complications, ultimately contributing to an enhanced quality of life for 
individuals living with this condition. 

However, it is important to acknowledge the challenges and considerations associated with EPO 
therapy, including individual variability in treatment response, safety concerns, cost and 
accessibility, optimal dosing, and the need for ethical considerations and regulatory approval. As 
research in the field of SCA continues to advance, EPO therapy represents a promising avenue to 
extend life expectancy and improve the well-being of those affected by this condition. The 
ongoing exploration of personalized treatment plans, potential combination therapies, and the 
development of clear guidelines will further refine the use of EPO in SCA management. In this 
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journey to enhance the lives and life expectancy of individuals with SCA, collaboration among 
healthcare professionals, researchers, advocacy groups, and policymakers is vital. By collectively 
addressing the challenges and maximizing the potential of EPO therapy, we can make substantial 
strides in improving the prognosis and overall quality of life for those battling Sickle Cell 
Anemia. 

Acknowledgement 

Not applicable 

Funding 

This paper received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors 

  

ACCEPTED

D
ow

nloaded from
 http://journals.lw

w
.com

/annals-of-m
edicine-and-surgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 01/23/2024



References 

1. Obeagu EI, Ochei KC, Nwachukwu BN, Nchuma BO. Sickle cell anaemia: a review. 
Scholars Journal of Applied Medical Sciences. 2015;3(6B):2244-52. 

2. Obeagu EI. Erythropoeitin in Sickle Cell Anaemia: A Review. International Journal of 
Research Studies in Medical and Health Sciences. 2020;5(2):22-8. 

3. Obeagu EI. Sickle Cell Anaemia: Haemolysis and Anemia. Int. J. Curr. Res. Chem. 
Pharm. Sci. 2018;5(10):20-1. 

4. Obeagu EI, Muhimbura E, Kagenderezo BP, Uwakwe OS, Nakyeyune S, Obeagu GU. 
An Update on Interferon Gamma and C Reactive Proteins in Sickle Cell Anaemia Crisis. 
J Biomed Sci. 2022;11(10):84. 

5. Obeagu EI, Bunu UO, Obeagu GU, Habimana JB. Antioxidants in the Management of 
Sickle Cell Anaemia: An Area to Be Exploited for the Wellbeing of the Patients. 
International Research in Medical and Health Sciences. 2023;6(4):12-7. 

6. Obeagu EI. An update on micro-RNA in sickle cell disease. Int J Adv Res Biol Sci. 2018; 
5:157-8. 

7. Obeagu EI, Ogunnaya FU, Obeagu GU, Ndidi AC. Sickle Cell Anaemia: A Gestational 
Enigma. migration. 2023; 17:18. 

8. Obeagu EI, Dahir FS, Francisca U, Vandu C, Obeagu GU. Hyperthyroidism in sickle cell 
anaemia. Int. J. Adv. Res. Biol. Sci. 2023;10(3):81-9. 

9. Shander A, Javidroozi M, Ozawa S, Hare GM. What is really dangerous: anaemia or 
transfusion? British journal of anaesthesia. 2011;107(suppl_1): i41-59. 

10. Jelkmann W. Erythropoietin. Sports Endocrinology. 2016; 47:115-27. 
11. Obeagu EI. Erythropoeitin in Sickle Cell Anaemia: A Review. International Journal of 

Research Studies in Medical and Health Sciences. 2020;5(2):22-8. 
12. Obeagu EI, Okoroiwu IL, Obeagu G. Molecular mechanism and systemic response of 

erythropoietin: A Review. Int. J. Adv. Res. Biol. Sci. 2015;2(7):58-62. 
13. Obeagu EI, Obeagu GU, Nchuma BO, Amazue PO. A Review on erythropoietin receptor 

(EpoR). Int. J. Adv. Res. Biol. Sci. 2015;2(8):80-4. 
14. Obeagu EI, Ezimah AC, Obeagu GU. Erythropoietin in the anaemias of pregnancy: a 

review. Int J Curr Res Chem Pharm Sci. 2016;3(3):10-8. 
15. Ifeanyi OE. A review on erythropoietin. Int J Adv Res Biol Sci. 2015;2(4):35-47. 
16. Musio F. Revisiting the treatment of anemia in the setting of chronic kidney disease, 

hematologic malignancies, and cancer: perspectives with opinion and commentary. 
Expert Review of Hematology. 2020;13(11):1175-88. 

17. Pecker LH, Little J. Clinical manifestations of sickle cell disease across the lifespan. 
Sickle cell disease and hematopoietic stem cell transplantation. 2018:3-9. 

18. Graber SE, Krantz SB. Erythropoietin and the control of red cell production. Annual 
review of medicine. 1978;29(1):51-66. 

19. Da Fonseca MA, Oueis HS, Casamassimo PS. Sickle cell anemia: a review for the 
pediatric dentist. Pediatric dentistry. 2007;29(2):159-69. 

20. Jelkmann W. Erythropoietin: structure, control of production, and function. Physiological 
reviews. 1992;72(2):449-89. 

21. Rodgers GP, Dover GJ, Uyesaka N, Noguchi CT, Schechter AN, Nienhuis AW. 
Augmentation by erythropoietin of the fetal-hemoglobin response to hydroxyurea in 
sickle cell disease. New England Journal of Medicine. 1993;328(2):73-80. 

ACCEPTED

D
ow

nloaded from
 http://journals.lw

w
.com

/annals-of-m
edicine-and-surgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 01/23/2024



22. Quek L, Thein SL. Molecular therapies in β‐thalassaemia. British journal of 
haematology. 2007;136(3):353-65. 

23. Rainville N, Jachimowicz E, Wojchowski DM. Targeting EPO and EPO receptor 
pathways in anemia and dysregulated erythropoiesis. Expert opinion on therapeutic 
targets. 2016;20(3):287-301. 

24. Egesa WI, Nakalema G, Waibi WM, Turyasiima M, Amuje E, Kiconco G, Odoch S, 
Kumbakulu PK, Abdirashid S, Asiimwe D. Sickle cell disease in children and 
adolescents: a review of the historical, clinical, and public health perspective of sub-
saharan africa and beyond. International Journal of Pediatrics. 2022;2022. 

25. Ng NY, Ko CH. Natural remedies for the treatment of beta-thalassemia and sickle cell 
anemia—current status and perspectives in fetal hemoglobin reactivation. International 
scholarly research notices. 2014. 

26. Liu KD, Brakeman PR. Renal repair and recovery. Critical care medicine. 2008;36(4): 
S187-92. 

27. Taher AT, Bou-Fakhredin R, Kattamis A, Viprakasit V, Cappellini MD. Improving 
outcomes and quality of life for patients with transfusion-dependent β-thalassemia: 
recommendations for best clinical practice and the use of novel treatment strategies. 
Expert Review of Hematology. 2021;14(10):897-909. 

28. Danielson CF. The role of red blood cell exchange transfusion in the treatment and 
prevention of complications of sickle cell disease. Therapeutic Apheresis. 2002;6(1):24-
31. 

29. Goldberg MA, Brugnara C, Dover GJ, Schapira L, Charache S, Bunn HF. Treatment of 
sickle cell anemia with hydroxyurea and erythropoietin. New England Journal of 
Medicine. 1990;323(6):366-72. 

30. Musallam KM, Taher AT, Cappellini MD, Sankaran VG. Clinical experience with fetal 
hemoglobin induction therapy in patients with β-thalassemia. Blood, The Journal of the 
American Society of Hematology. 2013;121(12):2199-212. 

31. de Dreuzy E, Bhukhai K, Leboulch P, Payen E. Current and future alternative therapies 
for beta-thalassemia major. Biomedical journal. 2016;39(1):24-38. 

32. Xu JZ, Thein SL. Revisiting anemia in sickle cell disease and finding the balance with 
therapeutic approaches. Blood, The Journal of the American Society of Hematology. 
2022;139(20):3030-9. 

33. Lundby C, Thomsen JJ, Boushel R, Koskolou M, Warberg J, Calbet JA, Robach P. 
Erythropoietin treatment elevates haemoglobin concentration by increasing red cell 
volume and depressing plasma volume. The Journal of physiology. 2007;578(1):309-14. 

34. Connes P, Verlhac S, Bernaudin F. Advances in understanding the pathogenesis of 
cerebrovascular vasculopathy in sickle cell anaemia. British journal of haematology. 
2013;161(4):484-98. 

35. Aliyu ZY, Tumblin AR, Kato GJ. Current therapy of sickle cell disease. Haematologica. 
2006;91(1):7. 

36. Douros A, Jobski K, Kollhorst B, Schink T, Garbe E. Risk of venous thromboembolism 
in cancer patients treated with epoetins or blood transfusions. British Journal of Clinical 
Pharmacology. 2016;82(3):839-48. 

37. Tibi P, McClure RS, Huang J, Baker RA, Fitzgerald D, Mazer CD, Stone M, Chu D, 
Stammers AH, Dickinson T, Shore-Lesserson L. STS/SCA/AmSECT/SABM update to 

ACCEPTED

D
ow

nloaded from
 http://journals.lw

w
.com

/annals-of-m
edicine-and-surgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 01/23/2024



the clinical practice guidelines on patient blood management. The Annals of thoracic 
surgery. 2021;112(3):981-1004. 

38. Koury MJ, Blanc L. Red blood cell production and kinetics. Rossi's Principles of 
Transfusion Medicine. 2022:131-42. 

39. Lucarelli G, Isgrò A, Sodani P, Gaziev J. Hematopoietic stem cell transplantation in 
thalassemia and sickle cell anemia. Cold Spring Harbor perspectives in medicine. 
2012;2(5). 

40. Telen MJ. Principles and problems of transfusion in sickle cell disease. In Seminars in 
Hematology 2001;38(4):315-323). 

41. 32. Eggold JT, Rankin EB. Erythropoiesis, EPO, macrophages, and bone. Bone. 2019; 
119:36-41. 

42. 33. Kei T, Mistry N, Curley G, Pavenski K, Shehata N, Tanzini RM, Gauthier MF, 
Thorpe K, Schweizer TA, Ward S, Mazer CD. Efficacy and safety of erythropoietin and 
iron therapy to reduce red blood cell transfusion in surgical patients: a systematic review 
and meta-analysis. Canadian Journal of Anesthesia. 2019:1-6. 
 

 

ACCEPTED

D
ow

nloaded from
 http://journals.lw

w
.com

/annals-of-m
edicine-and-surgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 01/23/2024

View publication stats

https://www.researchgate.net/publication/377600411

