
disadvantages compared with modern molecular methods,
including a lower sensitivity and greater delay before the result
is available [7, 8]. The prompt and accurate detection of
a respiratory virus infection in patients with underlying lung
disease is important for a number of reasons. Anti-viral
medications are sometimes indicated for patients with a
suspected or confirmed respiratory viral infection, particu-
larly RSV or influenza [9]. Some respiratory viral infections are
associated with increased morbidity and mortality in patients
with chronic lung disease [10]. Confirmation of a respiratory
viral infection may therefore prompt early institution of close
monitoring and supportive measures, or commencement of pre-
emptive antibiotic therapy to prevent clinical deterioration from
an accompanying bacterial exacerbation, particularly for those
patients with known chronic bacterial infection. In addition,
infection control measures may require prompt diagnosis of a
respiratory viral infection [3]. For example, since this study
ended, a case of pandemic H1N1 influenza was positive by
sputum PCR but negative by nasal swab PCR. In some cases, the
identification of a respiratory virus by PCR was not confirmed
from a nasal swab specimen but was confirmed from an
accompanying sputum sample. As many adults with CF and
other chronic lung diseases produce sputum during infective
exacerbations, this may be an easily available and acceptable
specimen to obtain from patients for screening for viral
infection, with greater sensitivity than nasal swab samples.
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Exacerbations of idiopathic pulmonary fibrosis treated

with corticosteroids and cyclophosphamide pulses

To the Editors:

Acute exacerbations (AEs) are now recognised as a frequent
and severe complication of idiopathic pulmonary fibrosis (IPF).
In a large series, 1- and 3-yr incidences were 14.2% and
20.7%, respectively [1]. New diagnostic criteria were published
in 2007 [2]. The pathogenesis of these episodes remains
unknown, although invasive procedures have been described
as possible triggers. Prognosis is poor, with a short-term
mortality rate of 45–85%. There is no consensus regarding
treatment, as no published study has compared the efficiency of
different treatment regimens, and treatment often differs between

patients within a given study [1–4]. Since 2005, exacerbations of
IPF identified in our referral centre (Centre Hospitalier Régional
de Lille, Lille, France) have been treated with pulses of
methylprednisolone followed by pulses of cyclophosphamide
[5]. The main goal of the present retrospective study was to
evaluate the mortality of exacerbations of IPF treated with this
regimen.

Following admission for aggravation of dyspnoea, a series of
tests were run to determine diagnosis and functional impair-
ment. When an exacerbation of IPF was diagnosed, patients were
treated with a methylprednisolone pulse (1,000 mg) at days 1–3 c
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and on day 4 placed on an escalating regimen of cyclophosph-
amide with an initial dose of 500 mg intravenously [5]. The
dose of cyclophosphamide was increased by 200 mg every
2 weeks, provided the total white blood cell count remained
at .3,000 cells?mm-3. The maximum single administered dose
was 1,500 mg of cyclophosphamide. The diagnosis of IPF
was reassessed for the purpose of this study [6]. AE was defined
as an aggravation of dyspnoea within 1 month, with newly

developed pulmonary infiltrates on chest computed tomography
(CT), after lung infection, heart failure and pulmonary embolism
had been ruled out. The definition of a sub-acute exacerbation
(SAE) was identical except that the time span from the onset of
symptoms to admission was set at 30–90 days. All the data were
retrospectively collected from the patients’ medical records.
Baseline and exacerbation chest CT scans were reviewed by two
physicians unaware of the clinical data. New parenchymal
opacities on CT at the time of exacerbation were categorised
according to the method of AKIRA et al. [7].

Over a 42-month period, 10 patients were treated for 11 episodes
of AE, and seven patients were treated for an SAE. Re-
evaluation of the CT scan was possible in 14 out of the 18 cases.
Newly appeared opacities were labelled as peripheral in six
(43%) cases, multifocal in three cases and diffuse in five (36%)
cases. Characteristics at baseline and during the exacerbation
are presented in table 1. All patients were alive 1 month after
treatment was initiated. At 3 months, 72% of patients were alive:
all patients with SAE and 55% patients with AE. At 6 months,
overall survival was 56%; 1-yr survival was 33% (fig. 1). The
cause of death was respiratory failure in all cases. Forced vital
capacity at admission was significantly associated with 6- and
12-month survival (p50.01 and p50.003, respectively). Like-
wise, a higher arterial oxygen tension (Pa,O2) at admission for
exacerbation was associated with better 6-month survival
(p50.03). Patients with a higher body mass index (BMI) had
better 1-yr survival. The type of high-resolution CT pattern was
not related to survival. Three patients were admitted to the
intensive care unit (ICU) for acute respiratory failure during
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FIGURE 1. Survival in acute exacerbations (–––––) and sub-acute exacerba-

tions (------) of idiopathic pulmonary fibrosis. Survival status at 1 yr was known for all

patients; therefore survival curves represent actual data. Differences are expressed

by log-rank test at 3 months, 6 months and 1 yr. #: p50.05; ": p50.18; +: p50.35.

TABLE 1 Characteristics of patients at baseline and at admission for exacerbation.

AE SAE p-value All

Patients n 11 7 18

Baseline characteristics

Males 9 (81.8) 7 (100) 0.49 16 (88.9)

Caucasians 10 (90.9) 7 (100) 1 17 (94.4)

Current or ex-smoker 5 (45.4) 4 (57.1) 1 9 (50)

Room air Pa,O2 mmHg 75 (68–84) 74# 74.5 (68–84)

FVC % pred 75 (70–78) 66 (57–78) 0.54 70 (62–78)

DL,CO % pred 40.5 (36–46.5) 46 (38–49) 0.57 42 (38–47)

6MWD m 415 (350–420) 422.5 (380–457.5) 0.37 415 (350–425)

Characteristics at time of exacerbation

Age yrs 67 (65–72) 67 (58–73) 0.93 67 (65–72)

BMI kg?m-2 28.8 (27.7–31.7) 26.4 (24.2–29) 0.22 27.9 (25.6–30.6)

Time from onset of symptoms to admission days 7 (3–18) 47 (39–62) 0.003 18.5 (6–44)

Proportion of new opacities on HRCT that were multifocal or diffuse 6/9 (66.7) 2/5 (40) 0.58 8/14 (57.1)

Room air Pa,O2 mmHg 53.5 (47–59.5) 60 (54–66) 0.33 55 (51–68)

Pa,O2/FI,O2 255 (224–283) 286 (257–314) 0.33 262 (243–324)

FVC % pred 57 (51–61) 56 (50–65) 0.81 57 (50–64)

DL,CO % pred 25 (19–34) 24 (22–37) 0.90 24 (22–34)

Data are expressed as median (interquartile range) for continuous variables and n (%) or n/N (%) for categorical variables, unless otherwise stated. Data and groups were

compared using Fisher’s exact test and Mann–Whitney U-test. In all cases, two-sided tests were used; p-values ,0.05 (shown in bold text) were deemed statistically

significant. AE: acute exacerbation; SAE: sub-acute exacerbation; Pa,O2: arterial oxygen tension; FVC: forced vital capacity; % pred: % predicted; DL,CO: diffusion capacity

of the lung for carbon monoxide; 6MWD: 6-min walking test distance; BMI: body mass index; HRCT: high-resolution computed tomography FI,O2: inspired oxygen

fraction. #: n51.
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the second or third month of treatment. Two of them were
intubated and died at day 1 and day 17 of mechanical ven-
tilation, respectively, from worsening hypoxaemia and multiple
organ failure. The third patient was not intubated and died
6 days after ICU admission. While undergoing treatment for IPF
exacerbation, six patients received antibiotics for a suspected
undocumented respiratory infection; the outcome was posi-
tive. Pulmonary infection was suspected in the three patients
admitted to the ICU but was documented in only one case. None
of these suspected infectious episodes were related to neutro-
penia, as no severe haematological toxicity was observed. No
urological or kidney toxicity was observed.

Our study describes the characteristics and outcome of exacerba-
tions of IPF occurring in a Caucasian population, and treated by
a protocol combining pulse steroid therapy followed by pulse
cyclophosphamide therapy. Survival appears better than that
which has previously been reported, mainly in Asian popula-
tions, without systematic immunosuppressive treatment. Most
publications report a very high mortality rate, up to 85%. Most
deaths occur within a few weeks after the onset of the exacer-
bation. A recent review estimated the mortality rate at 1 month
to be 60% (70% at 3 months) and the in-hospital mortality rate
was recently reported at 50% [1]. In our study, mortality appears
to be lower, and to occur later. These differences may be
explained by the efficiency of the cyclophosphamide treatment
regimen, but also by differences in the studied populations or by
an over-estimation of mortality in previously published studies.
In most observations, patients are treated with corticosteroids
(often by 500–1,000-mg methylprednisolone pulses), sometimes
with the addition of immunosuppressive therapies. Some
authors report better survival in patients treated with cyclo-
sporin A than in patients treated with corticosteroids alone,
suggesting that immunosuppressive therapy associated with
corticosteroids could be more effective than corticosteroids
alone. There are currently no trials of antioxidant or anti-fibrotic
drugs for AEs of IPF. Treatment of stable IPF with pirfenidone
was not found to be associated with a lesser occurrence of AEs
[8]. One study, conducted on a limited number of patients,
showed that anticoagulant therapy reduces the mortality of
acute exacerbations [9]. Optimal treatment for exacerbations of
IPF has yet to be defined.

Most publications about AEs of IPF come from East Asia (South
Korea and Japan). European and North American publications
are case series on selected patients (e.g. with a lung biopsy), with
potentially biased mortality rates. Genetic and/or environ-
mental differences between populations could influence the
incidence, expression and severity of AEs of IPF. Mortality in
pathological studies can also be biased, as the morbidity–
mortality of the lung biopsy adds to the mortality of the
exacerbation. The mortality rates from prospective studies are
among the lowest reported. This could be explained by a better
identification and inclusion of less severe cases, the incidence of
exacerbations also being higher in these studies.

The association found between forced vital capacity and Pa,O2

at admission for exacerbation and survival suggests that the
prognosis of exacerbations might be linked to their initial severity
as well as to the severity of IPF [1, 10] and the Pa,O2/inspired
oxygen fraction ratio seems to be lower in the studies reporting
the highest mortality rates. A higher BMI was found to be a

protecting factor towards 1-yr mortality. Obesity has been shown
to be a factor in favour of good prognosis in stable IPF. In our
study, survival was not related to CT findings.

We also studied SAEs of IPF, along with AEs, as we found that
seven patients with IPF had a similar clinical and radiological
presentation, developed over 4–12 weeks. SAEs of IPF have not
been addressed in previous publications. We found no difference
in epidemiological and functional data at baseline and during
exacerbation. Survival analysis at 3 months showed that mortality
was significantly higher in AEs, but 1-yr survival was similar in
the two groups. These data suggest that SAEs of IPF could be a
slower-evolving type of the same underlying pathophysiological
mechanism as AEs, resulting in a similar medium-term prognosis.
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