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Pulmonary hypertension in patients with sickle cell

disease: not so frequent but so different
G. Simonneau and F. Parent

U
ntil recently, the prevalence and characteristics of
pulmonary hypertension (PH) in adults with sickle cell
disease remained uncertain. In previous studies, the

prevalence of PH, as defined by a tricuspid valve regurgitant jet
velocity (TRJV) of o2.5 m?s-1, has been reported as high as 30%
[1, 2]. However, in these studies, the diagnosis of PH was not
systematically confirmed on right heart catheterisation (RHC), a
procedure that is recommended in international guidelines as the
standard of care [3]. Moreover, recent screening programmes for
PH in high-risk populations have shown that using a TRJV of
o2.5 m?s-1 to define PH results in a substantial number of false-
positive cases not confirmed on RHC [4–6]. The use of RHC also
makes it possible to accurately distinguish between pre-capillary
and post-capillary PH, which is especially important in this
setting, since the presence of post-capillary PH due to associated
left heart disease has been frequently reported in adult patients
with sickle cell disease [7, 8].

Two simultaneous studies, one recently published in the New
England Journal of Medicine [9] and the other in this issue of
European Respiratory Journal [10], have addressed this issue using
the same methodology. All patients with sickle cell disease
underwent Doppler echocardiography, with measurement of
TRJV. RHC was performed in all patients in whom PH was
suspected on the basis of TRJV of o2.5 m?s-1. PH was defined as
a mean pulmonary arterial pressure of o25 mmHg [3].

The results of these two studies performed in France [9] and in
Brazil [10] are remarkably similar, showing a prevalence of PH of
6.2% and 10%, respectively; lower than expected. Interestingly,
post-capillary PH was the most frequent cause, with a prevalence
of 3.3% and 6.2%, respectively, whereas the prevalence of pre-
capillary PH was only 2.9% and 3.8%. In addition, these two
studies clearly demonstrate that, when a threshold TRJV of
o2.5 m?s-1 was used to define PH, the positive predictive value
of echocardiography for the detection of PH was only 25% and
32%, respectively.

In some studies involving patients with sickle cell disease, a TRJV
of o2.5 m?s-1 independently predicted an increased risk of death
[1, 2]; however, the proportion of these patients with confirmed

PH with a mean pulmonary arterial pressure of o25 mmHg at
RHC is unknown. FONSECA et al. [10] report only a trend for a
worse survival in patients with a TRJV of o2.5 m?s-1 compared
with patients with a TRJV of ,2.5 m?s-1. In contrast, what really
makes the difference in term of prognosis is to have PH confirmed
by RHC. In the study of FONSECA et al. [10], these patients showed
a worse survival compared with the remaining patients, regard-
less of the TRJV measured. PARENT et al. [9] reported, in the
supplement to their manuscript, similar observations. A differ-
ence between the Brazilian and French studies is the rate of death
observed in patients with confirmed PH; this rate was 37% (three
deaths among eight patients) and 12.5% (three deaths among
24 patients), respectively. Such a difference has to be interpreted
with caution due to the small sample size in the two studies.
The mean follow-up periods were similar in the two studies. Age
and main patient characteristics were also roughly similar. The
difference in mortality rate between the two cohorts can be par-
tially explained by exclusion of patients with severe lung or liver
disease or renal insufficiency in the French cohort. Lastly, patients
in the French study were followed on a regular basis in three
referral centres for sickle cell disease.

In their initial report, GLADWIN et al. [1] observed that patients with
PH associated with sickle cell disease had elevations of presumed
markers of haemolysis, especially elevated serum lactate dehydro-
genase, and speculated that scavenging of nitric oxide by increased
level of plasma haemoglobin makes an important contribution
to its pathogenesis. This theory has been recently questioned [11].
FONSECA et al. [10] observed, in the group with confirmed PH
when compared to patients without PH, a decrease in haemo-
globin level and an increase in lactate dehydrogenase and aspartate
aminotransferase levels, suggesting a hyper-haemolysis. However,
other important markers of haemolysis, including reticulocyte
count and unconjugated bilirubin level, were similar in the two
groups. Moreover, lactate dehydrogenase and aspartate amino-
transferase levels may be also influenced by liver dysfunction. In
the study of PARENT et al. [9], data regarding biological markers of
haemolysis and the presence of PH were also discordant. Further
studies are needed in order to clarify the role of haemolysis in the
pathogenesis of PH in patients with sickle cell disease.

Importantly, the data presented by FONSECA et al. [10] provide
some additional information regarding the haemodynamic char-
acteristics of sickle cell disease patients suffering from pre-capillary
PH. Pulmonary arterial hypertension (PAH) is characterised by the
presence of pre-capillary PH in the absence of left-sided heart
disease, lung disease or chronic thromboembolism. In the updated
clinical classification of PH [8], sickle cell disease appears in the
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group 1 (PAH) as a separate entity in subgroups of PAH associated
with identified diseases. An important finding of FONSECA et al. [10]
is that patients with sickle cell disease and pre-capillary PH have a
distinct haemodynamic profile, characterised by a less marked
increase in mean pulmonary arterial pressure, a higher cardiac
output and lower pulmonary vascular resistance than patients with
idiopathic PAH. In addition, response to specific PAH therapies
also appears to be different in these patients. Specific therapies
approved for the treatment of PAH include prostacyclin deriva-
tives, endothelin receptor antagonists and phosphodiesterase-5
inhibitors [12]. However, none of these agents are currently
approved for the treatment of PAH associated with sickle cell
disease due to the lack of data in this specific population. Recently,
the effect of bosentan was assessed in a randomised, double-blind,
placebo-controlled trial of patients with sickle cell disease and PH.
Overall, bosentan appeared to be well tolerated, although the small
sample size precluded an analysis of its efficacy [13]. Another
randomised, double-blind, placebo-controlled study designed to
evaluate the safety and efficacy of sildenafil was prematurely
halted after interim analysis showed that sildenafil-treated patients
were likely to have more acute sickle cell pain crises (35%) com-
pared with placebo-treated patients (14%) [14]. Furthermore, there
was no evidence of treatment-related improvement at the time of
study termination. Thus, the optimal management of this severe
complication remains to be properly evaluated. Finally, pre-
capillary PH associated with sickle cell disease appears quite
different from the other forms of PAH in terms of both its haemo-
dynamic profile and response to specific PAH therapies. These
observations call into question the rationale for keeping sickle cell
disease in group 1 (PAH) of the clinical PH classification system.
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