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To the Editor,
We report on a 74-year-old patient with severe pneumonia who had negative results on the first two reverse
transcription-polymerase chain reaction (RT-PCR) examinations (at hospital days 1 and 4). His medical history and computed tomography findings strongly
suggested coronavirus disease-2019 (COVID-19) (Fig. 1).
Moreover, he had been undergoing hemodialysis for 5
years for chronic renal failure due to diabetic nephropathy. The patient tested positive on the third RT-PCR
examination and was diagnosed as having a COVID-19
infection on hospital day 7.
RT-PCR, which targets selected genes of the severe
acute respiratory syndrome-coronavirus-2 (SARSCoV-2) RNA, has been the primary diagnostic tool
for COVID-19. However, several reports have criticized this method, particularly its sensitivity [1], as
false-positive or false-negative results are commonly
observed and are caused by factors such as sampling
errors, RT-PCR inaccuracy, and low amount of viral
particles. In addition, it was recently reported that
for patients with type 2 diabetes PCR testing needs
to be repeated to diagnose COVID-19 [1].
It is thought that the primary target of SARS-CoV2 is lung epithelial cells. Conversely, previous postmortem analysis showed viral elements within endothelial cells and accumulation of inflammatory cells,
with evidence of endothelial and inflammatory cell
death [2]. It is probable that endotheliitis occurs

subsequent to systemic inflammation and thrombosis
caused by initial lung epithelial cell infection in
COVID-19, despite non-direct viral infection of the
endothelial cells; however, the underlying mechanisms remain incompletely understood.
SARS-CoV-2 infection has been associated with
endothelial glycocalyx injury [3]. The endothelial glycocalyx coats the healthy vascular endothelium and
is essential in microvascular and endothelial physiology as it regulates leukocyte adhesion and migration while inhibiting intravascular thrombosis. In a
healthy person, the receptors related to adhesion on
the endothelium surface are covered by glycocalyx.
However, when the endothelial glycocalyx is reduced,
these receptors are exposed on the surface of the
endothelium. The reduced thickness of the endothelial glycocalyx is more pronounced in patients with
diabetes mellitus, cardiovascular disease, hyperlipidemia, and hypertension as well as in the elderly and
in smokers. These are also the underlying diseases
that can increase the severity of COVID-19 [3]. Furthermore, the endothelial glycocalyx is reportedly injured in patients with COVID-19 [4].
A previous study suggested that the endothelial
glycocalyx was already injured in diabetic patients
and that widespread inflammatory cell migration aggravated inflammation [5]. Thus, the inflammation
can become severe even with a low viral load. A
similar phenomenon may occur in patients with an
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Fig. 1 Lung computed tomography at hospital days 1 (Left Panel) and 4 (right panel). Although these findings strongly suggested COVID-19,
both of RT-PCR examinations resulted negative

endothelial glycocalyx injured by an underlying disease not limited to diabetes. However, this is circumstantial and indirect evidence.
The direct relationship between COVID-19 and endothelial glycocalyx injury requires further investigation.
Future studies are needed to establish the diagnostic and
therapeutic importance of the endothelial glycocalyx.
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