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Summary

Idiopathic pulmonary fibrosis (IPF) is a progres-
sive and lethal form of fibrotic interstitial lung dis-
ease (ILDs). The clinical profile and natural histo-
ry are extremely heterogeneous, some patients
progress rapidly, while others slowly. A proportion
of patients experience acute exacerbations of IPF,
an accelerated lung function decline of unknown
cause that to date is still unpredictable. Moreover
the natural course of IPF is influenced by different
comorbidities. The intrinsic complexity of this en-
tity makes very challenging to find reliable and
standardized methods of prognostic assessment.
Multidimensional indices and staging systems
have been recently proposed. The advantage of
multidimensional indices is that they are more ac-
curate in predicting IPF prognosis compared to
single prognostic clinical factors. Currently both
functional variables and multidimensional indices
are used in clinical practice to discuss prognosis
with patients and to guide both treatment and
monitoring decisions. Despite these recent pro-
gresses we are still unable to predict the rate of
disease progression, the risk of acute exacerba-
tions and the most frequent and lethal comorbidi-
ties, such as pulmonary hypertension and lung
cancer, that may swerve disease course. Future
research in the field of genotyping and biomolec-
ular profiling of this heterogeneous entity, will
hopefully allow important steps on the complex
pathway of IPF prognostic assessment.
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The heterogeneous natural history of Idiopathic
Pulmonary Fibrosis

Idiopathic pulmonary fibrosis (IPF) is a relentlessly
progressive interstitial lung disease (ILD) leading to
chronic respiratory failure and death. The survival rate
is 2-3 years (1). The function-

al evolution is heteroge-

neous, the majority of pa- [ Natural history of IPF

tients progresses slowly, | IS influenced by dif-

whereas a minority  (ap- ferent comorbidities,

proximately 10%) is subject | Su¢h as pulmonary

to acute exacerbations of hyperten3|qn, ga-
stric reflux disease,

unknown cause, and others . X

may experience sudden e )

" related to sleep, obe-
worsening caused by con- sity, diabetes, heart
comltqnt eventg such as | disease, lung cancer
embolism, respiratory in- | gnq emphysema.
fections/pneumonia, pneu-
mothorax, heart failure, drug
toxicity or surgical interventions (2-7).

Death is mainly related to the progression of the dis-
ease, leading to respiratory failure. Some other events
such as lung cancer, heart failure, ischemic heart dis-
ease, pulmonary embolism, pneumothorax, respirato-
ry infections can be also lethal in a minority of patients
(8).

Natural history of IPF is influenced by different comor-
bidities, such as pulmonary hypertension, gastric re-
flux disease, respiratory diseases related to sleep,
obesity, diabetes, heart disease, lung cancer and em-
physema (9, 10). The consequences of each of these
comorbidities on the natural history of IPF and its
prognosis have not been fully clarified. Pulmonary hy-
pertension (11) and lung cancer (12) have a docu-
mented negative prognostic impact on survival. How-
ever, today there are no approved treatment for pul-
monary hypertension incidental to IPF, neither it is de-
fined which could be the best therapeutic treatment for
patients affected by lung cancer (12-14).

Obesity has been reported as a positive prognostic
factor (15), while heart disease and diabetes mellitus
are documented negative prognostic factors (9, 16). It
is unclear whether the coexistence of emphysema in-
fluences IPF survival (17). Sleep disorders have a
high prevalence in IPF, and may influence the quality
of life (18). Gastroesophageal reflux disease may be
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related to both acute exacerbations and mortality (19)
and an appropriate treatment of RGE is advisable
(20).

Predictive factors are still unclear. Research is active-
ly focused on identification of both clinical and biolog-
ical factors influencing the natural history of IPF and
its response to therapy.

Clinical predictors of IPF prognosis

Predicting IPF prognosis is of great clinical relevance
and influence important clinical decisions concerning
pharmacologic treatment, non-pharmacologic treat-
ment and lung transplantation. Several single prog-
nostic factors have been identified, and the most rele-
vant for clinical practice, reported by the current
ATS/ERS guidelines (1), are documented in Table 1.

Multidimensional indices and staging systems have

been recently proposed. The advantage of multidi-
mensional indices is that they are more accurate in
predicting IPF prognosis compared to single prognos-
tic factors. Wells et al. (21), suggested the composite
physiologic index (CPI) which uses FEV1, FVC and
DLCO in order to predict the radiological extension of
the fibrosis and its mortality. It is more accurate than
both previous score clinical-

radiological-functional and
the use of its single vari-
ables. Recently some stud-
ies are suggesting the use
of multidimensional indices
that combine clinical pa-
rameters and biomarkers.
The PCMI (Personal Clini-
cal and Molecular Mortality

Index, clinical-molecular death rate personalized) is a
multidimensional index which combines the use of

The advantage of
multidimensional in-
dices is that they are

more accurate in pre-
dicting IPF prognosis
compared to single
prognostic factors.

Table 1 - GAP index, multidimensional index based on age, gender, FVC and DLco% of the predict (modified from 24).

For each factor are assigned points (range 0-3) and then added up, total possible points range from 0 to 8. Stages are stra-
tified according to total points. Stages correlate with mortality (C-index 0,7) and a scheme for follow-up is proposed accor-
dingly. Patients who are unable to perform DLco due to the severity of respiratory function, are assigned to the category: “una-
ble to perform”. The GAP can’t be calculated when DLco is not performed for other causes not related to respiratory dysfunc-

tion (i.e. technical difficulties).

Predictive Factors Points
G “gender” Female 0
Male 1
<60 0
A “age” (years) 61-65 1
>65 2
FVC >75 0
50-75 1
<50 2
P “physiology” (% of pred.) DLco >55 0
36-55 1
<35 2
Unable to perform 3

Stage (total points) Severity

3 years mortality (%)

Follow-up

1(0-3) mild

Il (4-5) moderate

1l (6-8) severe

16,3

42,1

76,8

Non intensive monitoring, 6
months follow-up

Intensive monitoring, 3-6
months follow-up

Consider listing for lung
transplantation, particularly
for cases with documented
disease progression.
Intensive monitoring, 3
months

Immediate lung transplant
listing and/or home care
service
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both clinical parameters and serum levels of MMP-7
(22). Patients with PMCI<330 have an average sur-
vival rate of 5.13 years, those with PCMI =330 have a
survival rate of 1.56 years. The attempt to create a
score combined is surely innovative and of great inter-
est. However, its use in clinical practice is not recom-
mendable, as this research has some significant lim-
its: its results have been only partially confirmed, it is
not clear how much using MMP-7 could contribute, in
predictive terms, to the use of clinical and physiologi-
cal variables, and it lacks longitudinal data. Mura et al.
(23) have derived from an ltalian prospective cohort
of 70 patients the Risk stratificatiOn ScorE (ROSE).
The ROSE has also been validated in an Italian retro-
spective cohort of 68 patients. The three predictive
factors of mortality identified are: (1) the severity of
dyspnea measured by Medical Research Council
Dyspnea Score (MRCDS) >3 (HR=6.77, p<0,0005);
(2) the distance walked in the 6 minute walking test
<72% pred (HR=3.27, p<0.0162); (3) CPI>41
(HR=5.36, p<0.0071). The score stratifies patients in
three groups: high, medium and low risk of mortality at
three years, which is respectively 19, 42 and 100%
(sensitivity = 39% and specificity = 100%). Ley et al.
(24) identified a very simple staging system, GAP
score (Gender, Age , Physiology) based on four clini-
cal variables: (1) sex, (2) age, (3) FVC % of pred. and
(4) DLco % of pred. This score was derived from an
American retrospective cohort of 228 patients, and
was validated in two external cohorts (one American
and one ltalian cohort of 447 total patients). The GAP
staging system stratifies patients in three groups: I)
mild with mortality in three years of 15,7%, Il) moder-
ate with mortality of 35,7% and Ill) severe with mortal-
ity in three years of 66,2% [C-index (95% CI) 69.5
(65.6-62.7)]. The large cohort of patients studied, in-
cluding also those unable to perform walking test or
DLco, is a clear advantage. This simple clinical tool
could be useful in staging IPF guiding diagnostic and
therapeutic decisions.

Longitudinal monitoring

Functional monitoring is meant to promptly identify
those patients who progress rapidly. The longitudinal
prognostic factors identified by international guide-
lines are: the aggravation of dyspnea, a reduction in
FVC = 10%, a reduction in DLco = 15% and a wider
extension of fibrosis in TCHR. Heterogeneity of ques-
tionnaires used in different studies to quantify the
grade of dyspnea, makes difficult to choose the best
standardized method to asses dyspnea in IPF. More-
over, the dyspnea is anyway a parameter character-
ized by a limited reliability, due to his subjective intrin-
sic nature. Therefore disease progression (POD) is
currently defined by the presence of one or more of
the three longitudinal criteria previously mentioned
(FVC, DLco, TCHR worsening defines the progres-
sion of disease).

Among the physiological longitudinal factors, a de-
cline of the forced vital capacity (FVC) of 5% or 10%
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A simplified model, which is

as accurate as the global model, includes four vari-
ables (age, number of hospitalization, and variation of
FVC and DLco in 24 weeks). Richeldi et al. (28)
demonstrated the validity of using also the relative de-
cline of 10% in FVC, which allows an identification of
the progression of the disease in almost twice the
number of patients compared to absolute decline of
10% (30 vs 18%, p<0,0001). In clinical practice the
progression should always be timely detected. Be-
cause of both possible fluctuating FVC values over
time and biases related to low accuracy of real-life
functional measurements, in order to define a progres-
sion of disease (POD), it is recommendable to confirm
the functional deflection in at least two tests (4 weeks
apart), or to document an evident radiological progres-
sion by HRCT.

Current international guidelines (1) do not establish
the timing of follow-up, but suggest 3-6 months visits.
Ley et al. (24) proposed a monitoring scheme based
on IPF stage calculated by GAP index, consisting in a
visit every six month for mild disease (stage 1), and a
close monitoring every 3 to 6 months | moderate dis-
ease (stage Il). For patients with advanced disease
(stage lll) the patients should be immediately referred
to transplant center or palliative care. These indica-
tions are meant to be discussed with the patient and
tailored according to specific needs of each patient.
GAP index calculation and indications for follow-up
are summarized in Table 1.

Currently there is no consensus guideline suggesting
the right approach to monitor IPF patients for possible
complications of the disease, such as pulmonary hy-
pertension, pulmonary embolism, lung cancer and
coronary heart disease. It is unknown whether the
screening and the prompt treatment of lung cancer
could be of any clinical utility for these patients or not.
HRCT should be performed not more frequently than
every year, if not for specific indications. An annual
HRCT might be reasonable to monitor disease course
and also to screen patients for lung cancer in patients
with mild-moderate IPF, and/or waiting for lung trans-
plantation. However there is no clear evidence sup-
porting this practical approach. Pulmonary hyperten-
sion could have negative prognostic implications, and
it is quite important for patients waiting for lung trans-
plantation. It is advisable to consider patients with
echocardiography in diagnosis and in case of acute
exacerbation, or progression of the disease, in order
to estimate the derived pulmonary pressure. Consid-
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ering the risks, the use of right cardiac catheterization
for an accurate valuation of pulmonary pressure is
currently used in the pre-transplant screening or in
clinical trials. To date there are no approved pharma-
cological therapies for pulmonary hypertension relat-
ed to IPF.

Acute exacerbations of IPF

Accelerated phases, called also acute exacerbations
of IPF (AE-IPF) are rapid and unpredictable deteriora-

tions of lung function. The eti-
ology is unknown. Among
the risk factors for acute
exacerbations, there are
GERD, respiratory infec-
tions, and surgery, particu-
larly surgical lung biopsy
(29) and lobectomy (14).
The onset respiratory fail-

ure is rapid (weeks or days),
and the mortality is very high (about 78%) (5, 7). Col-
lard et al. (5) defined five diagnostic criteria of acute
exacerbations in IPF. Acute exacerbations are charac-
terized by a rapid (within 30 days) worsening dyspnea
or of gas exchange (with a reduction of PaO2 = 10
mmHg), and an HRCT documenting ground glass
and/or consolidations superimposed to IPF pattern.
Exclusion infections or other known causes of acute
pulmonary damage like pulmonary embolism, cardio-
genic shock or other causes of diffuse alveolar dam-
age is always required. Clinically, cough and persist-
ent low grade fever, preceding the onset of respirato-
ry failure don’t exclude the diagnosis of acute exacer-
bation (6) and this makes the clinical differential with
infections very challenging. BAL (Broncho-Alveolar
Lavage) is useful not only to exclude infections, but al-
so to document cytophatological aspect compatible
with diffuse alveolar damage. BAL cellularity usually
shows neutrophilia (6). The BAL is advisable, but not
always possible: risks and potential benefits must be
accurately balanced in every single case, and when
possible, discussed also with the patient. Research
describing anatomopathological aspects of acute ex-
acerbation are reported in literature. Diffuse alveolar
damage superposed on UIP pattern is the most fre-
quently reported, but pattern of organizing pneumonia
(OP), capillaritis often associated to ANCA positivity
have been also reported (5). The histopathological di-
agnosis is not required and, considering the risks, it is
not advisable. Currently, a patognomonic biological
marker of acute exacerbation of IPF has not been
found. In peripheral blood different profiles have been
described such as neutrophilia, increasing inflamma-
tion indices, increased KL-6 and LDH. The predictive
value of these markers is to be defined in future stud-
ies. The HRCT is the key point of AE-IPF diagnosis,
and a recent research described also its prognostic
value. The valuation of extension and distribution of
ground glass opacities in TCHR seems to have a

Due to the lack of
other prognostic indi-
ces which can be im-
mediately used in cli-

nical practice, the use
of THCR is of great
clinical utility.
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prognostic value. Akira et al. (30) showed that distribu-
tion of superimposed ground glass opacity correlates
with survival. Peripheral distribution, multifocal distri-
bution and diffuse ground glass correlate with a medi-
an survival time of 540 days, 240 days and 16 days re-
spectively. In expert centers this approach can be of a
simple and immediate use. Due to the lack of other
prognostic indices which can be immediately used in
clinical practice, the use of THCR is of great clinical
utility.

The treatment of AE-IPF is empirical and there are no
randomized and controlled studies documenting the
safety and/or efficacy of a specific therapy. A broad-
range antibiotic treatment, associated with high doses
of steroid (i.e. three days with intravenous methyl-
prednisolone 125 mg, or 500 mg, or 1g and then two
days a 500 mg) is the most common approach to AE-
IPF. Steroid treatment have to be modulated accord-
ing to the severity of respiratory failure, age and gen-
eral conditions of the patient. It is not recommendable
the use of immunosuppressive drugs (cyclophos-
phamide or ciclosporin) in the majority of patients, and
it is unadvisable in case of uncertain respiratory infec-
tion (for example, when there are clinical equivocal el-
ements such as fever, productive cough, when it is not
possible to perform a BAL). Oxygen therapy, in high
fluxes too, is always suggested and it has to be mod-
ulated according to the seriousness of the hypoxemia.
Invasive or non invasive mechanical ventilation in
these patients has not reported satisfying results and
the mortality in 30 days is very high (78%) even using
lung protective strategies of ventilation (5, 31). Venti-
lation is not recommendable in the majority of patients
(82). Shared care pathway with hospice and palliative
care units are always desirable, especially in refer-
ence centers.

Conclusions

In conclusion the heterogeneous profile of IPF and the
numerous precipitating events that can occur, make
the natural history of this disorder very difficult to be
predicted. Currently clinical predictors of survival, par-
ticularly multidimensional systems, seem to be the
most reliable prognostic assessment methods. Func-
tional variables and multidi-

mensional indices are used /However we are una- \

in clinical praCtiCG to dis- bletopredictdisease
cuss prognosis with pa- | progression, acute
tients and to guide both | exacerbations and
treatment and monitoring | the most frequent
decisions. However we are | and lethal comorbidi-
unable to predict disease | ties, such as pulmo-
progression, acute exacer- | nary hypertension
bations and the most fre- | and lung cancer, that
quent and lethal comorbidi- | may swerve disease
ties, such as pulmonary hy- \course.

pertension and lung cancer,

that may swerve disease course. Future research in
the field of genotyping and biomolecular profiling of
this heterogeneous entity, hopefully will allow impor-
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tant steps on the complex pathway of IPF prognostic
assessment.
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