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Dear Editor,
recently, I had the pleasure to read the publication 
by Acar et al. [1] in the Journal of Disaster and Emer-
gency Medicine. The authors discuss the problem 
of anaemia detection rising between September 
2020 and September 2023, specifically haemolytic 
anaemia and investigate any possible connections 
to the COVID-19 pandemic aftermath. The authors’ 
conjectures appear to be in accordance with sci-
entific findings concerning long COVID-19. Long 
COVID-19, also known as Post-Acute Sequelae of 
COVID-19 (PASC), is a condition where symptoms 
continue or appear after the initial phase of COV-
ID-19 [2, 3]. The duration of these symptoms can 
extend for several weeks or even months following 
the resolution of the initial manifestations of the dis-
ease. The mentioned study period encompasses both 
the highest level of the pandemic’s severity and its 
subsequent gradual decrease, making it a particularly 
intriguing timeframe for observing long-term COV-
ID-19. With a prevalence rate ranging from 10% to 
as high as 30% among COVID-19 patients, this con-
dition presents a substantial challenge for healthcare 
professionals and systems globally [4]. 

Existing literature has documented haematologic 
alterations in the erythroid system in individuals after 

recovering from COVID-19, including anaemia, ele-
vated mean corpuscular volume, and reduced hae-
moglobin levels [5]. Nevertheless, what mechanisms 
could be responsible for these alterations? While long 
COVID-19 does not specifically refer to a distinct dis-
ease, it encompasses a range of symptoms, including 
a vascular immune-mediated response and inflam-
mation [4, 6].

Among the different ways a disease can manifest, 
the involvement of cytokine-mediated thromboin-
flammation is especially important in this situation. 
The presence of microvascular thrombosis, height-
ened atherosclerosis, and overall endothelial dam-
age are potential factors that could contribute to 
the heightened awareness of anaemia caused by 
erythrocyte damage while passing through modified 
blood vessels. In addition, the literature also docu-
ments alterations in the structure of red blood cells in 
COVID-19 patients that continue for several months 
after being discharged from the hospital [7, 8]. These 
modified red blood cells display a noticeable physical 
characteristic - an elevated standard deviation in their 
level of flexibility, size, and volume. However, the red 
blood cells of patients who have recovered do not 
completely return to the condition of those in the 
healthy group. Furthermore, certain red blood cells 
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exhibited diminished dimensions and irregular mor-
phology, prompting researchers to hypothesize the 
presence of fragmented erythrocytes [7].

In addition to the changes in the shape of eryth-
rocytes, COVID-19-induced oxidative stress also 
impacts the proteins and lipids present in the cell 
membrane. This leads to a decrease in the stability 
of the membrane and an increase in glycolysis with-
in the erythrocyte [8]. Mature erythrocytes cannot 
produce new proteins, so these alterations remain 
unchanged throughout their lifespan, which may 
explain the prolonged symptoms. Structural protein 
damage and membrane lipid changes may make 
COVID-19 patients more likely to break down red 
blood cells. The damage caused by oxidative stress 
may explain this susceptibility. The altered shape 
and size of some red blood cells may increase spleen 
trapping and reduce lifespan due to damaged cap-
illary walls. 

On the other hand, erythrocytes that have un-
dergone fewer changes and have not been removed 
from the bloodstream by the spleen are still suscep-
tible to damage because their cell membrane is less 
stable, their ability to change shape is reduced, and 
they are believed to be more sensitive to oxidative 
stress. Patients with chronic fatigue syndrome (CFS), 
which is another manifestation of long-term COV-
ID-19, have also shown a decrease in red blood cell 
(RBC) deformability [9]. Erythrocytes obtained from 
patients with CFS exhibited reduced membrane flu-
idity, modified surface charge on the plasma mem-
brane, and elevated levels of reactive oxygen species.

Long-term COVID-19 causes haematologic 
changes. However, the exact development of these 
changes is complex and the role of different pro-
cesses and modifications is unclear. This letter cov-
ered the main pathophysiological changes that may 
cause haematologic abnormalities. Additionally, the 
article hypothesizes mechanisms related to the in-
creased identification of haemolytic anaemia in Acar 
et al. [1] article. 
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