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Review

Sickle cell disease (SCD) is an inherited blood disorder marked by
the production of abnormal hemoglobin, leading to the
distortion-or sickling-of red blood cells. The SCD arises from a
single-point mutation that substitutes glutamic acid with valine
at the sixth codon of the beta-globin chain in hemoglobin. This
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substitution promotes deoxyhemoglobin aggregation, elevating
red blood cell stiffness, and triggering vaso-occlusive and
hemolytic repercussions. To explore therapeutic advances in
tackling this disease, this review analyzed articles published from
January 2015 to January 2025 using the three databases using
relevant keywords focusing on SCD and advancement in therapy.
It was found that allogeneic hematopoietic stem cell (HSC)
transplantation can alleviate symptoms but is limited by a
shortage of well-matched donors and immunological challenges.
In contrast, autologous gene-modified HSC transplantation via
gene therapy offers comparable therapeutic benefits without
associated immunological complications. Clinical trials utilizing
lentiviral vector-mediated gene insertion have demonstrated
promising therapeutic outcomes by preventing hemoglobin
aggregation. Emerging gene editing approaches such as
CRISPR/Cas9 are expanding treatment options, marking the
transition of SCD gene therapy from theoretical concept to
clinical application.

Author Keywords: anemia; gene therapy; gene editing; CRISPR;
hemoglobinopathies; hematopoietic stem cell transplantation
Keywords Plus: LENTIVIRAL VECTORS; HYDROXYUREA; STRATEGIES;
MANAGEMENT; CHALLENGES; MODEL; PAIN; CARE

1 Int Islamic Univ Malaysia, Fac Pharm, Kuantan, Malaysia

v
'2 Int Islamic Univ Malaysia, Fac Sci, Dept Chem, Kuantan,
Malaysia

'3 Airlangga Univ, Fac Pharm, Dept Pharm Practice,
Surabaya, Indonesia

4 Saveetha Inst Med & Tech Sci, Ctr Global Hlth Res,
Chennai, India

'5 Univ Malaya, Fac Pharm, Dept Pharmaceut Technol, Kuala
Lumpur, Malaysia

...more addresses

Research Areas: Pharmacology & Pharmacy

Pharmacology & Pharmacy



Language English

Accession WO0S:001564304000001
Number

PubMed ID 40918513

elSSN 1663-9812

IDS Number 6XK40

— See fewer data fields

Citation Network

In Web of Science Core Collection

O Citations

72
Cited References

Use in Web of Science

0 0

Last 180 Days Since 2013

This record is from:
Web of Science Core Collection

e Science Citation Index
Expanded (SCI-EXPANDED)

Suggest a correction

If you would like to improve the
quality of the data in this record,
please Suggest a correction



javascript:void(0)

2 Clarivate

© 2025 Clarivate. All rights reserved.

Legal Training
Center Portal
Privacy Product

Statement Support
Copyright Newsletter

Notice

Cookie
Policy
Manage
cookie
preferences

Data

Cnarrartinn

Accessibility
Help
Terms of

Use

Follow Us

00


https://clarivate.com/legal-center/
https://clarivate.com/legal-center/
https://clarivate.com/privacy-center/notices-policies/privacy-policy/
https://clarivate.com/privacy-center/notices-policies/privacy-policy/
https://clarivate.com/legal-center/notices-policies/
https://clarivate.com/legal-center/notices-policies/
https://webofscience.zendesk.com/hc/en-us/categories/23290193729041-Training
https://webofscience.zendesk.com/hc/en-us/categories/23290193729041-Training
https://support.clarivate.com/ScientificandAcademicResearch/s/?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/?language=en_US
https://discover.clarivate.com/preferencecenter_en
https://clarivate.com/privacy-center/notices-policies/cookie-notice/
https://clarivate.com/privacy-center/notices-policies/cookie-notice/
javascript:void(0);
javascript:void(0)
https://support.proquest.com/s/article/Web-of-Science-Accessibility-Statement?language=en_US
https://webofscience.zendesk.com/hc/en-us
https://clarivate.com/legal-center/terms-of-business/
https://clarivate.com/legal-center/terms-of-business/
https://x.com/ClarivateAG
https://www.facebook.com/clarivateag

