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Abstract. Sepsis and septic shock result in impaired microcirculation and red blood cell rheology which lead to tissue11

hypoxia and multi-organ failure. Early administration of triiodothyronine prevents tissue hypoxia in experimental sepsis. In12

this context, a clinical trial was initiated to test the efficacy of acute triiodothyronine administration to combat tissue hypoxia13

in critically ill COVID19 patients. Here, we provide preliminary data from interim analysis of this study showing a novel14

acute effect of triiodothyronine on erythrocyte sedimentation rate which may have an important therapeutic impact on red15

blood cell rheology and tissue hypoxia in sepsis and particular in COVID19 critical illness.16
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Fig. 1. A. Levels of erythrocyte sedimentation rate for each patient at baseline, 24 hours and 48 hours. Patients P3 and P4
received high dose T3 treatment (black line), while P1, P2 and P5 received placebo (grey line). P = patient. B. Correlation
of erythrocyte sedimentation rate with total T3 levels at 48 hours. C. Levels of highly sensitive Troponin for each patient
at baseline, 24 hours and 48 hours. Patients P3 and P4 received high dose T3 treatment (black line), while P1, P2 and P5
received placebo (grey line). P = patient.

Impairment of microcirculation remains one of the main pathophysiological mechanisms of tissue29

hypoxia in sepsis and septic shock. Tissue hypoxia leads to cell apoptosis and tissue injury and to neo-30

vessel formation with abnormal vasomotor response, increased vascular permeability and thrombosis31

(pathologic angiogenesis) phenomena which further worsen hypoxia (hypoxia vicious circle) and result32

in multi-organ failure. At present, there are no available effective treatments to prevent tissue hypoxia33

in sepsis.34

Recent research provides evidence that administration of triiodothyronine (T3) can prevent tis-35

sue hypoxia in experimental sepsis and significantly reduce circulating lactate levels. Interestingly, T336

prevented the reduction of tissue oxygen levels below the threshold that triggers HIF-� dependent mech-37

anisms which promote pathological angiogenesis [1]. In addition, T3 can prevent ischemia/reperfusion38

induced apoptosis via regulation of the pro-apoptotic p38 MAPK and pro-survival Akt signaling39

pathways [2].40

In this context, the potential use of triiodothyronine treatment for combating tissue hypoxia is under41

investigation in COVID-19 critically ill patients in a randomized, double-blind, placebo-controlled42

study (ThySupport, NCT04348513, EudraCT:2020-001623-13) [3]. The first early interim analysis43

to assess the acute effects of triiodothyronine treatment revealed a novel association of T3 levels44
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and erythrocyte sedimentation rate (ESR) which may be of important physiological and therapeutic45

relevance. This analysis included 5 consecutive patients intubated and treated according to study46

protocol [4] with high dose T3 for 48h (two patients) and placebo (3 patients). The age (mean ± SD) of47

patients was 65.2 ± 7.5 years. All patients had severe pneumonia with mean of pO2/FiO2 = 121.6 ± 17.748

on admission to Intensive Care Unit. Circulating total T3 levels (44 ± 6.5 ng/dL) before initiation of49

treatment were significantly suppressed as compared to normal range levels (64–152 ng/dL for total50

T3). All patients were on dexamethasone treatment. Administration of triiodothyronine was associated51

with an acute drop in ESR (Fig. 1A). Furthermore, a strong inverse correlation between circulating T352

and ESR at 48 hours was observed (Fig. 1B).53

ESR remains a common clinical tool to assess the acute phase response and disease progression54

and is an indirect index of red blood cell aggregation and altered red blood cell rheology [5]. In55

addition, it has been associated with inflammatory and vascular endothelial function indices [6]. In the56

context of COVID-19, changes in erythrocyte function and microcirculation have been considered as57

an important part of the pathophysiology of the disease and need to be deeply investigated in order58

new effective treatments to emerge [7–9]. Along this line, red blood cell rheological properties are59

found to be impaired in COVID-19 [10, 11].60

Taken together, our preliminary observations indicate a novel action of triiodothyronine on red cell61

blood aggregation with potential impact on red blood rheology, tissue hypoxia and organ function in62

COVID-19 critically ill patients. Indeed, our preliminary analysis showed a trend for lower troponin lev-63

els in patients receiving T3 treatment. Figure 1C. The small sample of patients used in this preliminary64

analysis does not allow any conclusions to be drawn on potential clinical impact of triiodothyronine65

treatment on patients’ outcome. This issue remains to be further addressed. However, these prelimi-66

nary clinical observations may shed some light on the potential mechanisms which are involved in the67

triiodothyronine novel effect on preventing tissue hypoxia as this was observed in experimental sepsis68

[1]. Therapeutic targeting of microcirculation and tissue hypoxia remains an unmet need in sepsis and69

particularly in COVID-19 in which hypoxia prevails [8, 12].70
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