
EDITORIAL

Caring for the orphan’s orphan: treatment of patients

with portopulmonary hypertension
S.M. Kawut

P
atients with portopulmonary hypertension (PPHTN)
are incredibly unfortunate. By definition, these patients
have portal hypertension, leading to well-known life-

threatening gastrointestinal, neurological, infectious, haemato-
logical and renal complications requiring liver transplantation
for cure.

If this were not enough, these patients also have pulmonary
arterial hypertension (PAH). The coexistence of portal hyper-
tension and PAH frequently makes patients with this rare
(or ‘‘orphan’’) condition medical ‘‘untouchables’’. PPHTN
patients with progressive hepatic dysfunction and other
complications are often deemed to be too ‘‘high-risk’’ for
placement of a transjugular intrahepatic portosystemic shunt
or liver transplantation, making them destined for a poor
outcome. Even those who may be acceptable candidates for
liver transplantation commonly face a complicated periopera-
tive course.

The situation is not much better from the vantage of their lung
disease, despite these patients having the third most common
form of PAH in a recent population-based epidemiological
study from France [1]. While there is some evidence regarding
medications which should be avoided in PPHTN [2], thera-
peutic approaches used to treat other forms of PAH have never
been trialled in PPHTN, are potentially complicated by
coexistent liver disease, and are used in PPHTN without the
evidence base which now exists for other types of PAH.

Many individuals with PPHTN have a history of (or are
currently) using alcohol or illicit drugs, addictions commonly
linked to the aetiology of their liver disease, and some have
HIV infection, all accompanied by significant social stigma.
These comorbidities often further limit access to specialised
centres and available treatments. The sum of these burdens
and the high toll of the disease have proved significant
obstacles to successful advocacy on behalf of this patient
group. Who can blame industry sponsors, scientific advisory
committees and regulatory boards for excluding these patients
from clinical trials of new therapies for PAH?

It is against this backdrop that we should consider the
multicentre cohort of consecutively treated patients with

PPHTN published by HOEPER et al. [3] in the current issue of
the European Respiratory Journal. These investigators retro-
spectively studied 31 patients who started treatment with
either oral bosentan, an endothelin (ET)-receptor antagonist, or
inhaled iloprost, a prostacyclin analogue, in a nonrandomised
fashion between 1999 and 2004. The investigators included all
patients with PPHTN evaluated at Hannover Medical School,
Hannover, University of Leipzig, Leipzig and Carl-Gustav-
Carus University, Dresden (all Germany) during the study
period, except for two who did not receive specific medical
therapy. The physicians prescribed iloprost and bosentan
using standard dosing regimens and based the therapeutic
choice on their (and the patients’) preferences. The primary
outcome of interest in this study was survival; however
multiple secondary outcomes were assessed.

Patients in the two groups were quite similar in terms of
baseline haemodynamics, functional class and distance walked
in 6 mins. Patients who were treated with bosentan were
somewhat more likely to have alcoholic cirrhosis and were less
likely to have autoimmune hepatitis than patients treated with
iloprost. Also, patients treated with bosentan may have had
less severe hepatic dysfunction compared with those who were
treated with iloprost, judging from the somewhat greater
percentage of Child–Pugh class A patients and somewhat
lower mean Model for End Stage Liver Disease (MELD) score
in the former group compared with the latter. As bosentan
may cause elevated liver transaminases in a minority of
patients, these imbalances possibly reflected physician (and
patient) preference to use this medication in individuals with
less severe liver disease and iloprost in those with more severe
disease.

Patients who were treated with bosentan had 1- and 3-yr
survival rates of 94 and 89%, respectively, significantly higher
than those of patients treated with iloprost, which were 77 and
46%, respectively. Interestingly, the survival of patients treated
with bosentan exceeded those of patients in recent cohort
studies from other centres [4, 5]. Multivariate analyses, which
appropriately adjusted for potential confounders including
distance walked in 6 mins, right atrial pressure and MELD
score confirmed the finding of a higher risk of death in patients
treated with iloprost compared with the risk of those treated
with bosentan, making it less likely that baseline differences
between the groups in these variables accounted for the
findings.

Further analyses of changes in haemodynamics over time
appear to support the survival results, but were limited by
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varying times of assessment and only a subset of patients being
reassessed after drug initiation. The change in distance walked
over time was not different between the two groups. Of the 13
patients who received inhaled iloprost, only three continued
this therapy for the 3-yr study period without clinical
worsening. Of the 18 patients treated with bosentan, 14
continued treatment without clinical events. Side-effects
appeared to be minimal with either therapy, and only one
patient receiving bosentan had elevation in transaminases,
which normalised after dose reduction.

Several statements may be made from these data. First, this is
one of the larger studies of the impact of therapy in PPHTN in
the recent era [4–8]. While this distinction is more a testament
to the relatively small number of patients with PPHTN
included in epidemiological studies rather than the absolute
magnitude of the current study sample, clinical researchers
need to follow the lead of HOEPER et al. [3] in forming
multicentre national and international consortia in order to
study meaningful numbers of these patients over time. The
National Institutes of Health have supported such an effort in
the USA.

Secondly, patients initially treated with bosentan clearly had
better survival compared with patients initially treated with
iloprost. This finding could be explained in several ways.
Underlying differences in the patients and in the allocation of
medical therapy could account for this finding. The complexity
of treatment decisions inevitably results in incomparability
between groups of patients prescribed different therapies,
which can not be fully resolved by statistical analysis because
these decisions can not be adequately characterised by a few
measured variables [9, 10]. Even with appropriate multivariate
analysis, confounders which are imprecisely measured or
unmeasured could still result in the appearance of a significant
effect of therapy on outcomes where there is really none.
Furthermore, differences in compliance with therapy between
the groups could also potentially lead to disparities in
outcome, even if the therapies actually have similar efficacy
when used under ideal conditions. Greater difficulty in using
inhaled iloprost as prescribed compared with bosentan could
thus have led to the findings. Finally, it is indeed possible that
oral bosentan may actually be more efficacious and/or
effective than inhaled iloprost in patients with PPHTN.

Unfortunately, it is impossible to know for certain which of
these conclusions actually holds true in an observational study.
Randomised controlled trials (RCTs) that contradict promising
epidemiological studies of therapy remind us of the restrained
enthusiasm we should have about results from nonrandom-
ised studies. Therefore, these findings should spur the
development of RCTs either focused on PPHTN or (at the
least) including patients with this disease.

Thirdly, if bosentan is more effective than iloprost, this
supports the importance of ET-1 in the progression of
PPHTN. One study has shown that patients with PPHTN
have higher ET-1 levels compared with patients with portal
hypertension without this complication [11]. Differences in ET-
1 production or sensitivity to its effects could explain why only
approximately one out of 20 patients with portal hypertension
develops PPHTN.

Fourthly, the current study implies that both bosentan and
iloprost may be utilised in patients with PPHTN and Child–
Pugh class A liver disease without significant side-effects,
further supported by the recent publication of a European
registry of bosentan use [12]. Of course, the former study is
relatively small, and the latter subject to voluntary reporting,
so that the actual safety of this approach is still unknown, as
emphasised by the authors. Long-term epidemiological studies
of consecutive patients with standardised follow-up and RCTs
would be the best way to establish the safety of the respective
treatment approaches.

Finally, this manuscript frames the clinical equipoise which
surrounds the medical treatment and liver transplantation of
patients with portopulmonary hypertension. The experience of
HOEPER et al. [3] suggests that bosentan may be preferable;
however, there is no firm evidence that one particular
therapeutic approach is superior (in terms of functional status,
quality of life, outcomes or safety) to another or to placebo.
This is precisely the setting in which randomised controlled
trials are not only acceptable, but also ethically imperative in
order to prevent the use of expensive and inconvenient
therapies that may be ineffective and possibly risky in patients.
Protests that the disease is too uncommon or complicated for
randomised controlled trials are reminiscent of those heard not
so long ago in reference to the orphan disease of idiopathic
pulmonary arterial hypertension, a cause now adopted by
federal and industry sponsorship with a proven treatment
pedigree. The work of HOEPER et al. [3] is a mandate to establish
a therapeutic bloodline by which to treat our patients with
portopulmonary hypertension, so they may also benefit from
the recent advances which have improved outcomes in other
forms of pulmonary arterial hypertension.
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