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Living with pulmonary hypertension: quality not just

quantity
R. Condliffe

P
ulmonary arterial hypertension (PAH) is a rare disease
characterised by progressive right heart failure and
premature death with a median survival prior to the

availability of effective treatments of ,3 yrs [1, 2]. There has
been significant progress in its management over the last
two decades with the introduction of three classes of tar-
geted therapies: prostanoids, endothelin-1 receptor antagonists
(ERAs) and phosphodiesterase-5 inhibitors [3]. A number of
randomised controlled trials (RCTs) have demonstrated the
efficacy of these drugs in terms of exercise capacity, functional
class and pulmonary haemodynamics [4–11]. Observational
studies have suggested improved survival when compared
with historical series [12–14] and a recent meta-analysis of
RCTs has confirmed a significant survival benefit associated
with targeted therapies [15]. These therapies, however, have
potentially significant side-effects related to continuous intra-
venous or subcutaneous infusion, frequent nebulisation or the
requirement for close biochemical monitoring. In this context,
the demonstration of therapy-related improvements in health-
related quality of life (HRQoL), and not just in relatively
modest improvements in exercise capacity or pulmonary
haemodynamics, is of great importance to patients, prescribers
and providers alike.

The majority of RCTs in PAH have assessed HRQoL as a
secondary outcome using either generic tools, such as the Short
Form (SF)-36 health survey, or measures validated in cardiac
disease, such as the Minnesota Living with Heart Failure
Questionnaire (LHFQ) [16, 17]. The results have been incon-
sistent, with some studies demonstrating significant improve-
ment in HRQoL in at least some domains [4, 6, 8, 9, 18, 19]
while others have failed to demonstrate any significant effect
on HRQoL at all [11, 20]. There have been relatively few
studies specifically assessing HRQoL in PAH. Initial studies
examined the nature and level of HRQoL impairment and
observed significant impairment across multiple domains [21,
22]. Interestingly, HRQoL correlated with exercise capacity as
measured by the 6-min walk distance (6MWD) and World
Health Organization (WHO) functional class, but not pul-
monary haemodynamics [22]. Although TAICHMAN et al. [22]
demonstrated impairment in HRQoL as assessed by the St
George’s Respiratory Questionnaire (SGRQ; a pulmonary-
specific tool) and SF-36, no direct comparison between these
generic and pulmonary-specific tools was made. Subsequent

studies assessed the change in HRQoL over time. CENEDESE

et al. [23] found the LHFQ to be moderately responsive to
therapy and also predictive of event-free survival. The generic
SF-36 has been compared with the cardiac-specific LHFQ in two
previous studies, which once again demonstrated significant
associations with changes in 6MWD and WHO functional class
[24, 25]. In recognition of the need for a PAH-specific HRQoL
assessment tool, MCKENNA et al. [26] and GOMBERG-MAITLAND

et al. [27] constructed the Cambridge Pulmonary Hypertension
Outcome Review (CAMPHOR), which has since been validated
in a US cohort. The effect of bosentan, an ERA, on HRQoL
was subsequently assessed in 55 patients; interestingly, the
CAMPHOR score was found to be more sensitive to changes in
HRQoL than the WHO functional class [28].

With the availability of generic, pulmonary-specific, cardiac-
specific and PAH-specific HRQoL assessment measures, it is
therefore high time that the most appropriate and responsive
tool for use in future PAH trials is identified. The study by
CHEN et al. [29] in the current issue of the European Respiratory
Journal goes some way towards this. In their study, they
enrolled 128 consecutive PAH patients and prospectively
compared three main assessment tools: the generic SF-36, the
cardiac-specific LHFQ and the pulmonary-specific 20-item
Airways Questionnaire (AQ-20), which had previously been
developed by the SGRQ investigators as a similar but less
onerous test [30]. They also compared the PAH-specific
CAMPHOR score, although due to the timing of the study,
this was only available for a minority of the whole cohort.
Some important findings were observed. First, the LHFQ
correlated strongly with the AQ-20 while both tools showed
convergent validity in correlating with the SF-36. Secondly,
scores for the LHFQ and AQ-20 were non-normally distributed
with evidence of a ‘‘ceiling effect’’ (i.e. a proportion of patients
had the best possible score at baseline). Thirdly, although the
three main HRQoL tools discriminated well between patients
based on WHO functional class and Borg Dyspnoea Index
(BDI), the LHFQ and AQ-20 failed to discriminate between
patients in the lower two quartiles of 6MWD, a possible ‘‘floor
effect’’. In addition, although all three main HRQoL measures
were responsive to change in WHO functional class, 6MWD
and BDI, over time, they were less sensitive to worsening than
to improvement. Overall, the AQ-20 was the least responsive
test while the LHFQ was the most responsive. Also, there was
some suggestion that the LHFQ was superior to the AQ-20 in
predicting both the physical component score of the SF-36 and
the CAMPHOR score in the small subset of patients with
CAMPHOR results at follow-up. Finally, estimates of clinically
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meaningful change for each tool were derived using two
separate methods; these should be of significant value when
interpreting the clinical significance of changes in HRQoL in
future trials.

So how much further forward do these findings take us? PAH
is a condition affecting the interface between the pulmonary
and cardiovascular systems. The present study suggests that in
a cohort of PAH patients typical of those enrolled in RCTs,
both cardiac- and pulmonary-specific tools are indeed valid
methods of assessing HRQoL. There is also evidence to suggest
that the cardiac-specific LHFQ is the superior of the two
system-specific measures. The case for superiority of system-
specific over more generic HRQoL measures is, however, not
yet proven. Two important avenues of research into PAH-
associated HRQoL follow on from this point. First, to more
confidently identify the optimal HRQoL measure for use in
PAH trials, the SF-36 and LHFQ measures must now be
compared with the disease-specific CAMPHOR in a large
prospective cohort. Secondly, the optimal HRQoL measure for
subgroups of PAH in which comorbidities may also negatively
impact on HRQoL, such as systemic sclerosis-associated PAH
(in which HRQoL is significantly lower than even in idiopathic
PAH [22]), needs specific investigation.
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