
Cyclophosphamide in steroid refractory
unclassifiable idiopathic interstitial
pneumonia and interstitial pneumonia
with autoimmune features (IPAF)

To the Editor:

Unclassifiable idiopathic interstitial pneumonia (IIP) accounts for ∼15% of interstitial pneumonia
diagnoses [1–3], and is therefore an important category in the daily practice of hospitals specialised in
interstitial lung disease (ILDs). In unclassifiable IIP patients a confident diagnosis is not established
despite a thorough diagnostic work-up and multidisciplinary discussion.

Management of unclassifiable IIP patients is based on disease behaviour and the most probable diagnosis,
as proposed by international guidelines [2]. The first choice of drug is usually corticosteroid treatment, but
not all patients respond to this treatment. Literature on treatment of progressive steroid refractory patients
is scarce. Cyclophosphamide proved to be effective as a stabilising immunosuppressive agent in progressive
ILD related to scleroderma [4, 5]. At St Antonius Hospital, unclassifiable IIP patients refractory to
corticosteroid treatment are empirically treated with intravenous cyclophosphamide pulse therapy (ICPT)
with the objective to stabilise disease.

A subcategory of unclassifiable IIP consists of patients recently provisionally classified as “interstitial
pneumonia with autoimmune features (IPAF)”. IPAF patients do not meet the criteria for connective
tissue disease (CTD), but do demonstrate clinical, serological or morphological features of CTD or similar
disease behaviour [6]. Due to their immune-mediated features, steroid refractory IPAF patients are treated
with immunosuppressive agents like ICPT [7, 8], although data on therapeutic outcome is lacking.

In this retrospective cohort study, we describe the results of 6 months ICPT in corticosteroid refractory
unclassifiable IIP and IPAF patients.

Medical records of all consecutive ILD patients treated with ICPT (n=108) visiting the outpatient clinic at
St Antonius ILD Center of Excellence, Nieuwegein between 2011 and April 2016 were retrospectively
analysed. All diagnoses were established after a multidisciplinary discussion conforming to international
guidelines [2, 9]. We excluded 70 patients due to known causes, e.g. hypersensitivity pneumonitis and
ILD-CTD patients. In 38 patients no diagnosis could be established using international guidelines. These
patients were categorised as unclassifiable IIP and included in the study. 19 out of the 38 patients
retrospectively fulfilled the provisional IPAF criteria at the time of initiation of ICPT.

All patients were refractory to corticosteroids before initiation of ICPT. This regimen initially started at
0.5 mg·kg−1·day−1, with a maximum of 60 mg corticosteroids and tapered monthly to 0.15 mg·kg−1·day−1

in 6 months. No azathioprine or mycophenolate mofetil (MMF) was used at the time of ICPT initiation. A
4-week schedule of ICPT with six cycles and a dose of 15 mg·kg−1 bodyweight was used. To diminish
side-effects, patients received 200 mg of Mesna (sodium 2-mercaptoethane sulfonate).

Analyses of forced vital capacity (FVC) change were performed in patients treated with at least four
cyclophosphamide cycles and with available FVC data at the start, 3–12 months before, and after 6 months
and 12 months of therapy (±2 months). The Wilcoxon signed rank test was applied to compare FVC
change before and after therapy. The Mann–Whitney test was used to detect differences between groups.
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Of 38 unclassifiable IIP patients, seven died during ICPT, including five severely impaired patients who
used >4 L of oxygen at the start of ICPT. Furthermore, four patients discontinued within 4 months of
ICPT because of adverse events. Due to missing data at set time-points, four patients were not eligible for
FVC analysis.

Our results focus on the 23 unclassifiable IIP patients that were eligible for FVC analysis. All patients
demonstrated fibrosis on the high-resolution computed tomography scan. However, none of the patients
had a radiological or histological pattern of a usual interstitial pneumonia (UIP). 13 patients fulfilled IPAF
criteria. Provisional diagnosis of IPAF was mostly based on serological (n=10) and morphological (n=10)
domains. The most frequent serological feature present in IPAF was a rheumatoid factor >2× the upper
limit of normal (n=6). Seven out of the 10 non-IPAF unclassifiable IIP patients could not undergo a
surgical lung biopsy (SLB) due to several comorbidities. Furthermore, three patients with a SLB had no
classifiable diagnosis. In six IPAF patients a SLB was performed with five biopsies demonstrating evidence
of organising pneumonia in addition to fibrotic changes.

At baseline, pulmonary function tests were significantly lower in the non-IPAF unclassifiable IIP patients
than in the IPAF patients. Mean FVC was 59.5% predicted in non-IPAF unclassifiable IIP and 73.4%
predicted in IPAF (p=0.041) and mean diffusing capacity of the lung for carbon monoxide was 30.0%
predicted in non-IPAF unclassifiable IIP and 43.5% predicted in IPAF patients (p=0.003). Most patients
(87%) were treated with additional corticosteroids, generally dosed at below 20 mg a day at ICPT initiation
with a mean dose of 15 mg a day. After 6 months the mean dose was tapered to 11.2 mg a day. Other
baseline characteristics including age, sex, smoking status, prednisone use and bronchoalveolar lavage
lymphocyte percentage were not significantly different between the two groups.

Before initiation of ICPT the mean FVC decline for all patients was −14.8% and after ICPT the mean
increase was +2.7% (n=23; p=0.002; figure 1, all unclassifiable IIP). Dividing the group into IPAF and
non-IPAF unclassifiable IIP patients showed a clinically relevant and significant increase of FVC in IPAF
patients at 6 months after the start of ICPT: FVC changed from −12.3% before to +9.4% after start of
ICPT (n=13; p=0.002).

In non-IPAF unclassifiable IIP patients the effect of treatment was less clear and suggested at most a
decrease in the rate of disease progression. A nonsignificant reduction of FVC decline was observed
6 months after the start of ICPT (FVC changed from −18.2% before to −5.9% after; n=10; p=0.241).

In 13 IPAF and seven non-IPAF unclassifiable IIP patients FVC data was present at 12 months. A
prolonged beneficial improvement of FVC after ICPT was identified in all 20 unclassifiable IIP patients
after 12 months. However, consolidation therapy consisted of various therapies such as corticosteroids,
azathioprine, MMF and rituximab.
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FIGURE 1 Mean percentage absolute forced vital capacity (FVC) change before and after initiation of
intravenous cyclophosphamide pulse therapy. IIP: idiopathic interstitial pneumonia; IPAF: interstitial
pneumonia with autoimmune features.
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No significant differences in the number of serious adverse events or missing data were observed between
the two subgroups of IPAF and non-IPAF unclassifiable IIP patients.

To our knowledge, this is the first case series of unclassifiable IIP, including patients meeting IPAF criteria,
describing the disease course with FVC data in a therapeutic setting. To date, therapeutic evidence was
absent in this group of ILD.

Guidelines for unclassifiable IIP suggest that the therapeutic strategy should be based on disease behaviour
[2]. Corticosteroids are generally given as the first line treatment in non-idiopathic pulmonary fibrosis
(non-IPF) ILD patients. However, limited literature is available about therapeutic options in non-IPF ILD
patients refractory to corticosteroids [10, 11]. In IPF, immunosuppressive treatment proved to be harmful,
while anti-fibrotic drugs were shown to slow down progressive disease. Recently, it was suggested that
non-IPF ILD patients with progressive pulmonary fibrosis despite immunomodulatory agents might be
treated with anti-fibrotic drugs [11]. However, we show that unclassifiable IIP patients might significantly
benefit from ICPT and even recover part of their FVC loss.

Two published studies on IPAF characteristics reported that IPAF patients were mostly treated with
steroids, azathioprine or MMF. However, no data on therapeutic outcome was provided. Both articles
described a poor prognosis comparable with IPF [7, 8]. In our study, disease progression of unclassifiable
IIP patients fulfilling IPAF criteria prior to the start of ICPT is in line with these observations and a
favourable response to ICPT was shown after 6 months. However, our cohort had no patients with a
radiological UIP pattern [12, 13]. Prolonged follow-up is needed to gain insight into the long-term effect
of ICPT in this patient group.

Some of the limitations are the retrospective nature and relatively small size of our study. Selection bias of
non-UIP and severely impaired, corticosteroid refractory patients from a tertiary centre must also be
considered. Furthermore, we excluded patients with missing FVC data and patients that did not receive
more than 4 months ICPT.

IPAF criteria were recently proposed to increase research on this particular group of ILD patients [1, 6].
Our results suggest that use of these criteria also have potential value in therapeutic management of
steroid refractory unclassifiable IIP patients [1, 14, 15]. However, prospective data are needed to validate
our findings. Furthermore, studies with long term follow-up should explore tolerability and therapeutic
outcome of azathioprine or MMF.

In conclusion, steroid refractory unclassifiable IIP patients treated with ICPT demonstrated a significant
increase of FVC, especially those patients meeting the recently proposed IPAF criteria.
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