
Study the past to divine the future.
Confucius’ wisdom doesn’t work for
idiopathic pulmonary fibrosis
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Predicting the future is one of the greatest
challenges and for many people one of
the greatest hopes of humanity. This
applies to any aspect of human life and
medicine included. In respiratory medi-
cine, predicting the future is particularly
difficult for chronic remodelling disor-
ders, such as pulmonary hypertension or
fibrosis.1 The course and recovery from
an acute illness are usually easier to
foresee than the progression and rate of
decline for chronic diseases. In particular,
one of the major current challenges is
actually predicting the effect of the avail-
able pharmacological treatments on the
course of idiopathic pulmonary fibrosis
(IPF), which is of paramount importance
but is still rarely possible. Nonetheless,
the more we enter the era of the so-called
personalised medicine, anticipating the
response to a specific drug is becoming
part of realistic expectations.2

Safety and efficacy of drugs are assessed
in the context of placebo-controlled ran-
domised clinical trials (RCTs). Although a
well-established and worldwide accepted
methodology, RCTs still have limitations:
one of these is the fact that necessarily
trials last for a definite period of time, for
IPF typically 12 months, during which
time all participants are blinded to the
active treatment or to a placebo. This
limitation is intrinsic and unavoidable,
given the need to balance between harm
and benefit when new drugs with
unknown effects are tested in patients.
However, once approved, all new drugs
undergo a mandatory postapproval sur-
veillance of several years. While this type
of postmarketing surveillance provides
valid information about long-term safety

of new drugs, there is no formal way of
assessing long-term efficacy, and even if
these studies report on efficacy, they are
never controlled and therefore the evi-
dence base is less rigorous than for pro-
spective trials. For this reason, other
forms of clinical research may be used to
inform clinical practice, like post hoc ana-
lyses of RCTs.
Nathan et al3 report the results of a

post hoc analysis of the Assessment
of Pirfenidone to Confirm Efficacy and
Safety in Idiopathic Pulmonary Fibrosis
(ASCEND)4 and Clinical Studies Assessing
Pirfenidone in idiopathic pulmonary fibro-
sis: Research of Efficacy and Safety
Outcomes (CAPACITY)5 trials, including
data from more than 1200 patients with
IPF. By using Pearson correlation coeffi-
cients, they found out that in the placebo
group changes in FVC were only weakly
correlated when measured in two consecu-
tive 6-month intervals, thus indicating sub-
stantial variability in disease progression.
Moreover, they reported that patients pro-
gressing, that is, declining 10% in their
FVC or more, during treatment with pirfe-
nidone in one given 6-month period can
still benefit from treatment, in terms of
lower risk of FVC decline or death, in the
subsequent 6 months.
This study essentially aimed at addres-

sing the million dollar question of how to
define and identify a treatment failure in
IPF, and whether and when to stop or
continue a specific antifibrotic drug even
when the disease is progressing. This issue
is particularly relevant today, when in
many areas of the world there are two
approved treatments for IPF, different in
their mechanisms of action and therefore
potentially part of an integrated approach
to the management of the disease. In this
context, a switch strategy could be pos-
sible in clinical practice, in which discon-
tinuing one drug in favour of the other is
considered, once the failure of the
ongoing therapy has been determined.
The problem is that in fibrotic lung disor-
ders like IPF, we still do not know how to
define treatment failure. The decline of
lung function over a definite period of
time (typically 6 or 12 months), as mea-
sured by FVC, has been widely used to

assess disease progression and risk of
death in IPF,6 but its value has been ques-
tioned,7 although it has been the basis
for approval of both pirfenidone and nin-
tedanib,8 and it does not necessarily
reflect the effect of therapy on an individ-
ual and hence can’t define treatment
failure. A recent large, although retro-
spective, study showed that in IPF predic-
tion models do not predict measures of
functional measures of disease progres-
sion.9 So, will this bring us back to the
dispute around the validity of lung func-
tion as an endpoint in IPF trials7 10? And
if so, how could we use lung function to
separate treatment success from failure?
This same uncertainty also applies to IPF
staging and definition of disease severity,
which at the moment seems to be largely
based on FVC but is equally arbitrary
without an accepted expert consensus.11

Worldwide, drug regulatory agencies
mandate their rules for the most cost-
effective use of drugs in clinical practice.
This is crucially important to assure safety
and to balance the benefits for individual
patients with the overall sustainability of
healthcare systems. Now that we have
approved drugs, this also applies to IPF.
Many national health agencies, among
them the National Institute for Health
and Care Excellence (NICE) in the UK,
aimed at optimising the use of these new
and expensive IPF treatments by defining
a specific subpopulation of patients eli-
gible for therapy, mainly by lung function
levels.12 13 Many authorities also use a
so-called stopping rule, which is when a
patient shows a confirmed decline in per
cent predicted FVC of 10% or more in
any 12-month period. Can these limita-
tions realistically contribute to the best
use of these drugs? There are intrinsic
limitations in any stopping rule for any
disease progression definition. However,
this is exemplified in IPF because the per
cent predicted lung function is based on
‘normal values’ from a younger popula-
tion14 than suffer from IPF,15 and further-
more by simply calculating the decrease in
FVC in absolute or relative terms different
populations are identified. Therefore, this
approach leads to the introduction of
unjustified bias.16 Post hoc analyses of the
recent phase 3 IPF trials with nintedanib
showed that patients with preserved lung
function (currently excluded from treat-
ment with both drugs in the UK) benefit
from treatment just as much as patients
with less preserved FVC levels.17

Furthermore, this study by Nathan et al
showed that by applying the stopping rule
one cannot exclude precluding a future
benefit in the individual patient. The
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famous saying from the Chinese philoso-
pher Confucius, “study the past, if you
would divine the future” doesn’t seem to
apply to predicting response to IPF ther-
apies. However, one should always keep
in mind that the rules mandated by regu-
lators are not made to work in the indi-
vidual patient but more on the
community of patients as a whole. This is
the basis of the current dilemma for many
healthcare systems, that is, how to balance
individual needs and general sustainability.

One more important question is
whether post hoc evidence such as the
one reported by Nathan et al is enough to
challenge subgroup limitations and stop-
ping rules such as those mandated by
NICE, or whether we need real-life longi-
tudinal prospective trials. If we accept the
primacy of high-level evidence, then post
hoc analysis of clinical trial data is at best
hypothesis generating. Certainly, the
results of this current study do not
provide enough support for clinical man-
agement in real-life practice, including the
decision of switching from one drug to
the other or keeping patients on an
‘apparently failing’ drug (at least as per
NICE rules). Prospective controlled trials
would be needed before translating these
hypotheses into clinical practice.
However, this will probably never be pos-
sible without the engagement and the
support of public agencies in funding the
relevant studies, which are unlikely to be
undertaken by commercial sponsors.
There is an urgent need for initiating
these studies, to allow the clinical manage-
ment of patients to be driven by biomed-
ical reasons rather than political and
economic rationale. We hope that the
major players in the field of biomedical
research, like the National Institutes of
Health in the USA and the Medical
Research Council in the UK, will be
willing to provide the adequate methodo-
logical and financial support to conduct
such important clinical research.

Finally, we should keep in mind that in
IPF the ultimate aim will be to identify
the patient who is likely to respond to a
given therapy, or combination of therap-
ies, based on the molecular endotype of
their condition.18 19 The pathogenesis of
this disease is so complex and it is
unlikely that one therapeutic compound

will be enough to stop or even reverse
disease progression.15 Ideally, we envision
something similar to what happened in
the field of AIDS, which was believed to
be invariably deadly 20 years ago, while
now the problem ‘AIDS’ has been replaced
by ‘HIV positivity’ as long as patients are
able to take and/or afford 3–4 drugs com-
bined together. In this context, it is
reassuring to see that clinical research has
not come to a screeching halt after the
approval of the first two antifibrotic
drugs, but is ongoing and is already
exploring the feasibility of combination
therapies in IPF.
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