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Dear Editor:

The Gardos channel inhibitor senicapoc is proven to diminish haemolytic anaemia in a
Phase II study conducted in adults with sickle cell anaemia (Ataga, et al 2008), and later
confirmed in a Phase III study in sickle cell disease subjects as reported in a recent article in
the British Journal of Haematology (Ataga, et al 2011).

Brain natriuretic peptide is a hormone secreted by ventricular cardiomyocytes in response to
stretch (Levin, et al 1998). The plasma level of its propeptide (NT-proBNP) provides a
convenient biomarker of cardiac stress, correlating in sickle cell subjects with pulmonary
hypertension proven by pulmonary artery catheterization, or estimated by noninvasive
Doppler echocardiography (Machado, et al 2006). Increased NT-proBNP in sickle cell
adults is associated with lower haemoglobin, high serum lactate dehydrogenase (LDH) and
other laboratory variables (Machado, et al 2006, Mekontso Dessap, et al 2008, Mokhtar, et
al 2010, van Beers, et al 2008, Voskaridou, et al 2007).

Because senicapoc is proven to increase haemoglobin and decrease LDH in sickle cell
anaemia (Ataga, et al 2008), we hypothesized that NT-proBNP levels would fall in sickle
cell anaemia subjects who respond to senicapoc treatment with increased haemoglobin level.
We obtained local regulatory approval to study coded plasma samples from the 2008 Phase
II senicapoc trial (Ataga, et al 2008). We procured archived plasma samples from that trial,
and measured NT-proBNP by the same standard clinical laboratory assay we have
previously reported in sickle cell anaemia (Machado, et al 2006). In the 53 treated subjects,
NT-proBNP levels declined by a nonsignificant degree. However, when the analysis was
restricted to the 35 subjects (66%) who responded to senicapoc with a rise in total Hb of at
least 5 gm/L, significant changes were observed in NT-proBNP and other markers. Subjects
who responded to 6mg daily or 10mg daily were analyzed together as a single group.
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Among these 35 senicapoc responders, baseline NT-proBNP fell by 26% (geometric mean
97 vs. 72 ng/l, p<0.01, paired t-test, log transformed values; Fig. 1). Haemoglobin levels
increased by 13% (mean 79 ± 2 vs. 89 ± 2 gm/L, mean ± SEM, p<0.001, paired t-test; Fig.
2A), as expected in this group defined by senicapoc-induced rise in haemoglobin. Serum
LDH levels fell 22% (geometric mean 466 vs. 365 iu/l, p<0.001, paired t-test, log
transformed values; Fig. 2B), serum bilirubin levels dropped 35% (67.2 vs. 44.5 µmol/l,
p<0.001; Fig. 2C), and percentage reticulocytes declined (12.5 vs. 8.6%, p<0.001; Fig. 2D).
These results suggest that senicapoc simultaneously diminished both haemolysis and NT-
proBNP in a subgroup of subjects.

A limitation in our study is that only two-thirds of these senicapoc subjects had a sufficient
increase in haemoglobin to observe the linked decrease in NT-proBNP, and inclusion of the
senicapoc nonresponders obscures this NT-proBNP change. This study was also not
prospectively designed to determine the efficacy of senicapoc in reducing NT-proBNP, and
the results should be interpreted with caution. However, the findings support important
concepts linking haemolytic anaemia to elevated pulmonary arterial pressure. A similar
decline in NT-proBNP also has been reported in patients with another chronic haemolytic
anaemia, paroxysmal nocturnal hemoglobinuria, in whom hemolysis was reduced by use of
the drug eculizumab (Hill, et al 2010). We also have reported downward trends in NT-
proBNP and significant decline in pulmonary artery systolic pressure estimated by Doppler
echocardiography in several sickle cell anaemia patients in whom hydroxycarbamide
produced robust increase in foetal haemoglobin and significant reduction in serum LDH
(Olnes, et al 2009). Severity of chronic haemolytic anaemia is linked to high levels of the
functional cardiac marker NT-proBNP, and three mechanistically different pharmacological
interventions that attenuate intravascular hemolysis also reduced NT-proBNP in these two
pathologically distinct haemolytic anaemias.

Our result suggests that reducing hemolysis in sickle cell anaemia results in lower NT-
proBNP, previously shown to serve in this population more as a biomarker of mean
pulmonary artery pressure than of left ventricular dysfunction (Machado, et al 2006).
Additional research directed at reducing hemolysis is warranted as a potential means to
reduce NT-proBNP and improve pulmonary hypertension in sickle cell disease.
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Figure 1.
NT-proBNP levels before and after senicapoc therapy. White bar indicates baseline plasma
NT-proBNP level prior to initiating oral senicapoc therapy in 35 adults with sickle cell
anaemia. The black bar indicates plasma NT-proBNP level on day 85 of senicapoc therapy
in the same subjects. Bars indicate geometric mean and error bars indicate 95% confidence
interval. P value was calculated by paired t-test on log-transformed values. Analysis
included only subjects whose haemoglobin level rose by at least 5 g/l on senicapoc therapy.
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Figure 2.
Indicators of haemolytic severity before and after senicapoc therapy. White bars indicate
baseline values prior to initiating oral senicapoc therapy in 35 adults with sickle cell
anaemia. The black bars indicate values on day 85 of senicapoc therapy in the same subjects.
(A) Haemoglobin (bars indicate mean values, and error bars indicate standard error of the
mean; p value calculated by paired t-test); (B) Serum lactate dehydrogenase (LDH), (C)
Serum total bilirubin, (D) Reticulocyte count. Bars indicate geometric mean and error bars
indicate 95% confidence interval; p value was calculated by paired t-test on log transformed
values. Analysis included only subjects whose haemoglobin level rose by at least 5 g/l on
senicapoc therapy.
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