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Accurate cell-free heme dosage in plasma correlates with anemia,
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Sickle cell disease (SCD), a chronic hemolytic anaemia, is characterized by hemolysis, inflammation and vaso-occlusive Plasma heme was successfully measured in the 110 SCD patients of our cohort with a median of 2 uM (heme measured on healthy control samples is usually <1 uM). A significant difference was We demonstrated the feasibility and the interest of measuring plasma
crises. Hemolysis results in the release of red blood cell (RBC) content into the circulation, including hemoglobin (Hb), observed between HU-treated and non-treated patients (Figure 2A), suggesting that HU could reduce intravascular hemolysis. HU is also able to reduce the heme fraction bound to albumin (Figure heme and hemopexin to monitor intravascular hemolysis and chronic
which is then oxidized into cell-free heme. Excess heme is highly toxic due to its ability to promote oxidative stress and éBZ}, \(/jvhlle increasing hemop;xm Ie(;/il (FlgulrebZC, normazlc\;/alueT above I0.5 g/L). Howeve:c, thelplzsma fre(zI Hb rI}evel was no’;ggnlflcantly dn;ferent betweeg grloups (tljlgure 2D), S|m:IarIy toI Iac’;ate kidney damage in SCD patients. Our data also suggest that HU treatment
. . . . . e rogenase (LDH, Figure 2E) and hemoglobin (Figure , only reticulocytes were significantly decreased in the HU-treated group (Figure 2F). As expected, plasma heme is inversely correlated to ' ' '
inflammation. It is known that heme triggers damage to endothelial cells through TLR4 and promotes complement yarog! ( m T8 ) 51O ( '5 ) y TEHEHIOLY 16 y OeL . . v 6 P (Fig ) P P 4 . can lower intravascular hemolysis, better than LDH and hemoglobin levels
L o hemopexin level (Figure 3A) and shows a positive linear correlation with LDH level (Figure 3B), but with a relatively high variation of LDH values for the same heme value, as shown on the residual ' hort. We did not ob iehificant effect of HU treat t
activation, contributing to vasculopathy (Merle et al., 2019; Belcher et al.,2014; Ghosh et al.,2013). These phenomena : : : : : : " : : N ourconort. Wve did ROt OBSETVE any sighiticant ettect o reatment on
’ g patny " ’ " ’ *’ : P plot (Figure 3C). We can notice that most patients with more than 5 uM of heme show hemopexin levels < 0.1 g/L (Figure 3A). Heme was also positively correlated with other hemolysis parameters plasma free hemoglobin concentration, which may be due to unspecific
lead to chronic organ damage, such as severe kidney complications, known as sickle cell nephropathy (SCN). To date, including hematocrit (Figure 4A), hemoglobin (Figure 4B) and negatively correlated with total bilirubin (Figure 4C), aspartate transaminase (ASAT, Figure 4D), plasma free hemoglobin (Figure 4E) and hemolysis arising during the sampling or in the tube and which could limit
methods to dose plasma heme are mostly inaccurate, specifically due to the hemoglobin signal leading to reticulocytes (Figure 4F). Heme was also negatively correlated with fetal hemoglobin (HbF, Figure 4G) and positively correlated with lymphocyte count (Figure 4E). These two correlations were the use of this measure. We also determined heme-albumin. which
: : : ; : statistically significant when the HU-treated group was analyzed individually, but not in the non-treated group. B , , ’
overestimation. As both an actor of the pathophysiology and a potent biomarker of hemolysis, accurate plasma heme y sls group y y sroup A B . represents the heme fraction that is not bound to hemopexin and thus the
dosage is of great interest for SCD. A B A - _ a0 . r =-0.5017 L otentially toxic amount of circulating heme. The determination of heme-
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