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responses during the second epidemic
wave. Our data indicate that an initial
SARS-CoV-2 infection protected HCW
against reinfection for at least 167 days.
However, a protective neutralizing an-
tibody level could not be determined.
These findings could be used to compare
the immunity developed after a natural
infection with that conferred by current
SARS-CoV-2 vaccines.
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Reduced Vitamin K Status and
Coronavirus Disease 2019: An
Epiphenomenon of Impaired
Kidney Function?

To THE Eprror—Dofferhoff et al [1]
recently hypothesized that enhanced
thrombogenicity related to low vitamin
K status is implicated in coronavirus
disease 2019 (COVID-19), linking pul-
monary and thromboembolic disease.
This hypothesis was corroborated by
the finding of markedly elevated plasma
dephospho-uncarboxylated
Gla protein (dp-ucMGP)—a marker of

matrix

poor extrahepatic vitamin K status—
in hospitalized patients with COVID-
19 compared with healthy controls.
Furthermore, among patients, plasma
dp-ucMGP was higher in those with
poor outcome (ie, those who required
invasive ventilation or died in-hospital)
compared with good outcome (ie, those
who were discharged without the need
for invasive ventilation). These differ-
ences were independent of age, sex, and
use of vitamin K antagonists as poten-
tial confounders. Nonetheless, there are
reasons to believe that the differences in
plasma dp-ucMGP between hospitalized
patients with COVID-19 and healthy
controls and between poor and good
outcomes were driven by differences in
kidney function.

Impaired kidney function is common
among  hospitalized patients with
COVID-19 and the degree of impair-
ment strongly relates to disease severity.
Acute kidney injury is experienced by
32% to 46% of patients [2, 3], of which
80% develops within 1 day of hospitali-
zation [3]. Interestingly, in the study by
Dofferhoft et al, 3 hospitalized patients
with COVID-19 versus none of the
healthy controls were dialysis dependent,
which may be a sign thereof.

Importantly, it has been consistently
reported that there is a strong cross-sec-
tional association between plasma
dp-ucMGP and kidney function, with
circulating dp-ucMGP progressively
increasing with decreasing kidney func-
tion [4, 5]. In 2018, it was postulated
that higher plasma dp-ucMGP is also
associated with increased risk of inci-
dent chronic kidney disease (CKD) [6].
However, this study did not account for
the cross-sectional association between
plasma dp-ucMGP and kidney function
at baseline. Indeed, a subsequent repli-
cation study showed that the prospec-
tive association between higher plasma
dp-ucMGP and increased risk of inci-
dent CKD disappears if baseline kidney
function is accounted for [7].

Given the strong and established asso-
ciation between plasma dp-ucMGP and
kidney function, on the one hand, and the
high prevalence of kidney dysfunction in
hospitalized patients with COVID-19, on
the other hand, we postulate that the ob-
servation of elevated plasma dp-ucMGP
in hospitalized patients with COVID-
19 may be confounded by impaired
kidney function. It is imperative to know
whether the observations by Dofferhoff
et al [1] would remain statistically sig-
nificant after baseline kidney function is
accounted for. Otherwise, their findings
should be interpreted with great caution,
as the observed between-group differ-
ences in plasma dp-ucMGP could be an
epiphenomenon of actual differences in
kidney function. We therefore cordially
invite the authors to report on the asso-
ciation of extrahepatic vitamin K status
with accelerated elastic fiber degradation
and thrombosis after having accounted
for time-matched kidney function.
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Reply to Author

As suggested by Groothof et al [1], within
populations there is indeed a correlation
between circulating dephosphorylated-
uncarboxylated Matrix Gla Protein
(dp-ucMGP) and kidney function, and
at first glance their request seems reason-
able. However, in the context of MGP and
vitamin K metabolism, it is unfounded.
Correcting for kidney function would
only be appropriate if elevated levels of
dp-ucMGP were caused by impaired ex-
cretion. There is no evidence to suggest
either that dp-ucMGP is actively excreted
or that it is positively dependent on kidney
function. Instead, when you consider the
mechanisms of COVID-19, it is far more
reasonable to think that both elevated
dp-ucMGP and impaired renal function
are consequences of the same systemic
pathology. Namely, the interplay of in-
flammation and microvascular throm-
bosis could underlie both observations.
The authors state that it is imperative
to know whether the association between
elastic fiber degradation and vitamin K
deficiency remains significant after cor-
rection for renal function, however, sta-
tistical analyses should not be performed
blindly without knowledge of underlying
pathophysiological mechanisms. Here it
is unwise to rush to corrections without a
better understanding of kidney pathology
during SARS-CoV-2 infection. As such,

we see no added value of performing this

analysis at this time.

Nonstandard  Abbreviation:  dp-ucMGP,
dephosphorylated-uncarboxylated Matrix Gla
Protein.
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