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Introducere. Malaria ramane o problema majora in Africa
Subsahariana. Persoanele cu celule falciforme (HbAS) prez-
inta rezistenta la malaria severa cu Plasmodium falciparum.
Studiile moleculare sugereaza ca eritrocitele HbAS modifica
expresia genelor parazitare, clearance-ul imunitar si struc-
tura celulei gazda. Scop. Evaluarea modului cum HbAS mod-
ificd mecanismele de supravietuire ale P, falciparum la nivel
molecular, prin modificari ale expresiei PFEMP1, afectarea
citoaderentei si clearance-ul imunitar splenic. Material si
metode. A fost realizata o revizuire narativa a literaturii
de specialitate (intre 2014-2024) folosind PubMed, Web
of Science si Scopus. Termenii de cautare au inclus ,HbAS”,
,PfEMP1”, ,clearance splenic” si ,rezistentd la malarie”.
Datele din Nigeria au fost obtinute din rapoarte OMS, DHS
si Programul National de Eliminare a Malariei din Nigeria.
Rezultate. In eritrocitele HbAS, expresia de suprafati a
PfEMP1 - molecula principala de adeziune a P. Falciparum
- este redusa semnificativ, slabind legarea de endoteliul vas-
cular si expunand celulele infectate la clearance-ul splenic.
in plus, stresul oxidativ, deformarea membranei si marcarea
imunitara crescutd induce fagocitoza. In Nigeria, unde prev-
alenta HbAS este de aproximativ 24%, datele clinice indica
faptul ca copiii cu HbAS au o probabilitate cu pana la 80%
mai micd de a dezvolta malarie cerebrala decat persoanele
HbAA. Parazitii iIn mediile HbAS reduc, de asemenea, expre-
sia genelor de virulenta, diminudnd si mai mult potentialul
patogenic. Concluzii. HbAS creeaza un mediu molecular os-
til pentru P, falciparum, slabind adeziunea, incetinind dez-
voltarea si sporind eliminarea imunitara. Aceasta aparare
naturala explica persistenta genei mutante in regiuni en-
demice pentru malarie si ofera perspective pentru vaccin-
uri si strategii terapeutice. Cuvinte-cheie: Hemoglobina S,
malarie, PFEMP1, clearance splenic, HbAS.
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Introduction. Malaria remains a leading cause of morbidity
and mortality in sub-Saharan Africa. Individuals with sickle
cells (HbAS) show significant resistance to severe Plasmo-
dium falciparum malaria. Molecular studies suggest HbAS
erythrocytes alter parasite gene expression, immune clear-
ance, and host cell structure. Objective. To investigate how
HbAS disrupts P. falciparum survival mechanisms at the
molecular level, particularly through changes in PfEMP1
expression, cytoadherence impairment, and splenic im-
mune clearance. Material and methods. A narrative liter-
ature review was conducted on peer-reviewed publications
(between 2014-2024) using PubMed, Web of Science, and
Scopus. Search terms included “HbAS,” “PfEMP1,” “splenic
clearance,” and “malaria resistance.” Nigerian data were
sourced from WHO, DHS, and the Nigerian National Ma-
laria Elimination Programme. Results. In HbAS-infected
erythrocytes, surface expression of PfEMP1 - Plasmodium
falciparum’s primary adhesion molecule - is significantly
reduced. This weakens parasite binding to vascular endo-
thelium and exposes infected cells to splenic clearance. Ad-
ditionally, oxidative stress, membrane deformation, and in-
creased immune tagging promote phagocytosis. In Nigeria,
where HbAS prevalence is approximately 24%, clinical data
indicate that children with HbAS are up to 80% less like-
ly to develop cerebral malaria than HbAA peers. Parasites
in HbAS environments also downregulate virulence genes,
further impairing pathogenic potential. Conclusion. HbAS
creates a hostile molecular environment for P. falciparum,
weakening its adhesion, slowing its development, and en-
hancing immune removal. This natural defense explains the
mutant gene’s persistence in malaria-endemic regions and
informs vaccine and therapeutic strategies. Keywords: sick-
le hemoglobin, malaria, PFEMP1, splenic clearance, HbAS.



