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Reply - Letter to the editor - Nutritional interventions to modulate
haemoglobin-oxygen affinity in COVID-19 patients
We read with great interest the letter to the editor by Formenti
et al. regarding our recent publication [1]. The authors partly sup-
port our proposition to consider drug-induced changes in the he-
moglobin oxygen affinity (HbO2 affinity) as a therapeutic target in
COVID-19; on the other hand, some concerns were raised.

Recently, a left-shift of the oxygen dissociation curve (ODC) was
shown in critically ill COVID-19 patients [2]. This is an interesting
finding, as a decrease in HbO2 affinity due to the low pH and
high PCO2 levels is expected to occur. Reductions in 2,3-
diphosphoglycerate (2,3-DPG), a major contributor to the modifica-
tion of the ODC, was thus suggested to play a critical role in the
observed shift. Unfortunately, to the best of our knowledge, no
data on 2,3-DPG concentrations are available in this patient group.
Wewould like to emphasize that adaption to hypoxia (i.e., high alti-
tude exposure) in general is found to increase 2,3-DPG [3,4]. Yet,
the acidosis reported in this patient group might actually have
reduced its content [4,5]. Overall, we think that the regulative
role of 2,3-DPG in a hypoxemic situation such as COVID-19 requires
further investigation.

We fully agree that a potential improvement of pulmonary ox-
ygen loading by an increased HbO2 affinity could result in an
impaired oxygen release to the peripheral tissue, as was outlined
in our opinion paper. During the passage of the blood through the
peripheral capillaries, the blood is acidified mainly by CO2 derived
from metabolic activity [4]. Locally, this may counteract the nega-
tive effects of a systemic increase in HbO2 affinity. Quantifying the
overall effect is difficult, but must be addressed before making a
final recommendation as to whether an agent that increases oxy-
gen affinity might be beneficial.

Since the optimum degree of an ODC left shift is unknown, in
addition to the P50, the Hill coefficient should also be considered.
This parameter describes the cooperativity of oxygen binding or
steepness of the slope of the ODC. Despite evidence from in vitro
experiments that the Hill coefficient, similar to P50, can be changed
by several effectors [6], less attention is given to it. The Hill coeffi-
cient cannot be measured by blood gas analyzers, thus knowledge
about its impact in vivo is scarce. However, changes in the Hill co-
efficient might ameliorate or deteriorate the balance between
improved pulmonary oxygen loading and impaired oxygen unload-
ing in the tissue.

Overall, we agree that the supplementation of 5-HMF in COVID-
19 patients needs further investigation. The effect of 5-HMF, the
impact of the Hill coefficient and the regulative mechanisms in
adaptive HbO2 affinity increase of COVID-19 patients are worth
https://doi.org/10.1016/j.clnu.2020.10.049
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further investigation, making ODC modification a possible future
therapeutic target.
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