
Pulmonary hypertension complicating
pulmonary fibrosis: bad and ugly, but
good to treat?
Steven D Nathan

Pulmonary hypertension (PH) often com-
plicates the course of patients with many
forms of advanced lung disease, including
those with pulmonary fibrosis.1 There is a
growing appreciation of the association of
PH with greater functional impairment,
higher oxygen needs and poorer out-
comes.2 What remains unknown is how
much of a role PH has in these detrimental
outcomes or whether it is an adaptive phe-
nomenon and a surrogate for other unto-
ward consequences of the parenchymal

lung disease. Indeed, it is conceivable that,
at its outset, PH is adaptive or reactive and
in some patients evolves to a maladaptive
phenomenon. This two-compartment
concept is central to the notion of dispro-
portionate PH, which is often spoken
about but remains ill-defined. By implica-
tion, PH is ‘disproportionate’ when it is
felt unlikely to be explained by the extent
of the parenchymal lung disease alone, is
functionally limiting, and/or is the primary
driver of outcomes. This inevitably leads
to the question of whether or not such
patients might benefit from pulmonary
vasoactive medications.
With the increasing number and availabil-

ity of approved agents to treat group 1

pulmonary arterial hypertension (PAH),
there has been growing interest and curios-
ity in treating group 3 PH. When weighing
the appeal of this strategy, it is important to
remember that prior advances in medicine
have been punctuated with interventions
that made biological and physiological
sense, but did not pan out, and in some
cases inflicted more harm than good.
Nonetheless, select studies addressing the
treatment of PH in idiopathic pulmonary
fibrosis (IPF) have provided signals suggest-
ive of improved outcomes.3 4 The largest of
these studies was the Step-IPF Study, which
was enriched for IPF patients with PH
through the inclusion criterion of a single
breath-diffusing capacity of <35% of pre-
dicted. Although this study was negative
based on the chosen primary end point of a
20% improvement in the 6 min walk
(6MWT) distance, there were improve-
ments in a host of secondary outcomes,
including quality of life and measures of gas
exchange. There was also a signal of a pos-
sible mortality benefit that came
tantalisingly close to being significant.3

A subsequent subgroup analysis of those
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patients with right ventricular dysfunction
did demonstrate substantially better preser-
vation of the 6MWT distance, as well as
improvements in quality of life in the active
treatment arm.5

The study by Saggar et al builds on this
concept further by studying pulmonary
fibrosis patients with advanced PH, defined
by a mean pulmonary artery pressure
(mPAP) ≥35 mmHg.6 Patients in this study
also had evidence of significant right-sided
cardiac dysfunction. Although the number
of patients studied was relatively small, it is
encouraging that a salutary response to PH
therapy across multiple domains was
demonstrated. A number of issues have
been raised and will need clarification in
future, larger, prospective studies. Most
patients with PH secondary to pulmonary
fibrosis have pulmonary pressures that are
only mildly elevated, while in this study all
patients had advanced PH. The range of
pressures studied approaches that of patients
in PAH clinical trials where the mean mPAP
has invariably been in the 40–50 mmHg
range. Choosing the correct patient pheno-
type in the context of pulmonary fibrosis
might be critical to the successful outcome
of any PH intervention. It makes intuitive
sense that the higher the pressures, the more
likely the therapy will result in measurable
improvements. So, should only those
patients with a mPAP≥35 mmHg be
enrolled in any future clinical trials of group
3 PH? While the strategy of choosing
higher pressure thresholds might enrich the
population for a successful trial, this has to
be balanced against fewer patients who will
meet the study threshold for inclusion.
Indeed, when choosing a suitable patient
population for future clinical trials, should it
be the mPAP that determines inclusion or
should another variable indicative of a
failing right ventricle define the study popu-
lation? It is well known in PAH that right
ventricular decompensation determines out-
comes, and it is conceivable that a similar
pathophysiological scenario holds true for
the PH of pulmonary fibrosis. Therefore it
might be important not to be anchored to
one pressure threshold in defining the
patient population.

Another issue raised is which end point(s)
to use in any future study of PH in pulmon-
ary fibrosis. Although the investigators did
use the 6MWT as an end point, its validity
and use as a surrogate for subsequent out-
comes has recently been questioned.7 8 In
the present study, improvements in the
6MWT distance were accompanied by par-
allel improvements in haemodynamics and
quality-of-life measures. Together with prior
data demonstrating an association between

decrements in distance and outcomes in IPF,
this does suggest that the 6MWT has a role
in future pulmonary fibrosis-related PH
studies.9 However, there are multiple open
questions about how best to implement and
improve its performance in the context of
such studies. What is the best walk instruc-
tion? How should supplementary oxygen
be implemented and what are the ‘stop’ cri-
teria for excessive desaturation? How many
tests should be performed and which ones
should be used for analysis?10 11 Should the
primary analysis be the mean (or median)
change between groups or a categorical ana-
lysis informed by an estimate of the minim-
ally important difference?12 Should it be the
distance attained or another novel
6MWT-derived variable such as the pulse
rate recovery?13 14 In the present study,
most of the patients were transplanted or
died, which underscores the poor outcome
associated with pulmonary fibrosis and
advanced PH. So do we even need the
6MWT in the context of a prognosis so
poor that a mortality study might be feas-
ible? It is probably wise to anticipate that a
pure mortality study would be difficult to
recruit and therefore mortality might be
better integrated within the construct of a
broader clinical worsening end point. Lastly,
is there something specific to the study
drug, treprostinil, or would any PAH
therapy be effective?
Where do we go from here? A study

such as this might provide a platform for
others to adopt off-label treprostinil or
other PAH therapies in patients with pul-
monary fibrosis-related PH. One could
argue that this might be reasonable in
select, fully informed patients and under
the stewardship of an experienced intersti-
tial lung disease and PH centre. However,
we need to learn from mistakes of old,
where in our quest and zest to help
patients, harmful therapies were instituted
on the basis of small case series. Nowhere
is this more apparent than in IPF, where,
after two decades of widely adopted use,
therapy with azathioprine and steroids
(with or without N-acetylcysteine) was
only recently demonstrated to result in
worse outcomes.15 Rather than encourage
the use of PAH medications for pulmon-
ary fibrosis, this study has started the
clock and should serve as a call to arms
for well-conceived studies with ‘good’ or
smart targeting of the ‘bad’ that all too
often accompanies the ‘ugly’.
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