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Dear Editor,
We read with interest the letter by Lancman et al. [1] describ-
ing their study of 38 consecutive coronavirus disease—2019
(COVID-19) patients whom they tested for hemolysis and
found that about 80% (31/38) had elevated plasma-free hemo-
globin (Hgb) concentration (> 5 mg/dL), with highly patho-
genic levels (> 30 mg/dL) in 24% (9/38). The authors specu-
late that the mechanism of intravascular hemolysis may in-
volve viral spike protein interaction with CD-147 on RBCs
and that the depletion of nitric oxide (NO), as well as the direct
endothelial injury caused by the excess plasma-free Hgb, may
contribute to the prothrombotic state seen with severe
COVID-19 infection. This is an intriguing observation that
may have implications for better understanding the patho-
physiology of certain complications of COVID-19 and poten-
tially improving their management. As the authors acknowl-
edge, however, these observations need to be verified by fur-
ther study. As a start, we believe it is crucial to get more clarity
on certain aspects of the data and address potential
confounders.

In this study, 14/37 patients received renal replacement
therapy (RRT), but it is unclear whether this occurred in pa-
tients with all levels of plasma-free Hgb or predominantly
those with the highest levels. Both continuous renal replace-
ment therapy (CRRT) and intermittent hemodialysis are
known to be associated with intravascular hemolysis by
impairing the antioxidant response [2–4], and CRRT has been
reported to be a potential confounder in the interpretation of

elevated plasma-free Hgb levels. [2] The authors further state
that only “minimal” schistocytosis was noted in 26% (10/38)
patients, which is a qualitative measure that can be subjective.
Were the nine patients with the highest free Hgb levels in this
group? Also, three patients had ADAMTS-13 tests implying
some degree of concern for microangiopathic hemolysis.
While thrombotic thrombocytopenic purpura was ruled out
in these cases due to > 10%ADAMTS-13 activity, thrombotic
microangiopathy (TMA) due to another etiology such as com-
plement dysregulation or infection cannot be ruled out without
further information about parameters such as platelet count,
coagulation profile, and renal function.

The test for plasma-free Hgb is another potential confound-
er. This test is not widely used in clinical care in the USA, and
is not available in most labs and can be subject to errors due to
artifactual influences. It is unclear whether the authors used
enzyme-linked immunosorbent assay (ELISA) or one of the
spectrophotometric techniques for this test [5, 6]. 4/15 patients
in the group of plasma-free Hgb > 15 mg/dL had elevated
bilirubin. It might be helpful to look at the bilirubin levels of
these patients, as elevated bilirubin levels (especially if > 5
mg/dL) interfere with plasma-free Hgb measurement.
Increased bilirubin concentration is known to cause positive
interference during the analysis of plasma-free Hgb by the
spectrophotometric methods. [7] Some laboratories do not
even report plasma-free Hgb in patients with bilirubin > 5
mg/dL as they are often spuriously elevated. [5] In such cases,
reporting and trending of oxyhemoglobin is recommended
[8].

In essence, the authors have conducted a thoughtful study
and raised interesting questions that warrant further scrutiny
starting with a stratified analysis of various patient character-
istics based on their plasma-free Hgb concentration, which
may provide better insight into their data. This becomes par-
ticularly important given the potential confounders mentioned
above, and they may not be the only ones. Such analysis will
help provide the appropriate focus and direction for further
study along these lines [9].
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