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CYCLOPHOSPHAMIDE FOR THE TREATMENT OF ACUTE EXACERBATION OF
INTERSTITIAL LLUNG DisEasE: A REVIEW OF THE LITERATURE
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ABsTRACT. Acute exacerbation of interstitial lung disease is a serious and life-threatening event but little is
known about its treatment. Cyclophosphamide has been proposed in randomized clinic trials as a treatment op-
tion in progressive cases of systemic sclerosis related interstitial lung disease. However, in acute exacerbation of
interstitial lung disease, we found only small case series, and retrospective studies, mostly with no comparative
groups which described the role of cyclophosphamide. Results of these studies showed mixed outcomes, with
no robust evidence that cyclophosphamide adds any benefit in treating acute exacerbations of interstitial lung
disease. More well-designed studies including randomized clinical trials are needed to better understand the role
of cyclophosphamide during exacerbations of interstitial lung disease. In this review article, we summarize the
current evidence on the use of cyclophosphamide in interstitial lung disease with a focus on the acute exacerba-

tion events.
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AE-ILD: acute exacerbation of interstitial lung disease

AE-IPF: acute exacerbation of idiopathic pulmonary
fibrosis

AZA: azathioprine

CT: computed tomography

CTD-ILD: connective tissue disease-interstitial lung
disease

CyA: cyclosporin A

CYC: cyclophosphamide

FAST: Fibrosing Alveolitis in Scleroderma Trial

FEV1: forced expiratory volume in one second
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FVC: forced vital capacity

DLco: Diftusion capacity of carbon monoxide

HRCT: high resolution computed tomography

ILD: interstitial lung disease

IPF: idiopathic pulmonary fibrosis

MMF: mycophenolate mofetil

PaO,/FIO,: partial pressure of arterial oxygen to the
fraction of inspired oxygen ratio

RA-ILD: rheumatoid arthritis interstitial lung disease

SLS I: Scleroderma Lung Study I

SLS II: Scleroderma Lung Study 11

SSc-ILD: systemic sclerosis-interstitial lung disease

INTRODUCTION

Acute exacerbation of interstitial lung disease
(AE-ILD) is a serious life-threatening event, with a
reported median post-acute exacerbation survival of
only 3-4 months (1, 2). In patients with idiopathic
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pulmonary fibrosis (IPF), acute exacerbations reduce
survival and are the most common cause of death on
autopsy. In large series of 461 patients with IPF, Song
et al, reported that those who experienced acute exac-
erbations had in-hospital mortality rate of 50%, and
the 1- and 5-yr survival rates from the initial diagno-
sis were 56% and 18%, respectively (3). In connective
tissue disease-interstitial lung disease (CTD-ILD), a
review of 155 patients found that the 10 patients who
experienced acute exacerbation had a median survival
of only 169 days after acute exacerbation (4).

Although the prognosis of AE-ILD disease is
poor, treatment is unknown. Immunosuppressing
agents such as cyclophosphamide (CYC) have been
proposed as treatment option in the literature (5,
6). We sought to review the literature on the role of
CYC in AE-ILD after reviewing how it is typically
used in chronic ILD.

METHODOLOGY

An electronic search was implemented in Pub-
Med, Google Scholar and Medline. Search terms in-
cluded the term “cyclophosphamide”, “exacerbation”,
“idiopathic pulmonary fibrosis”, “lung fibrosis”, “in-
terstitial lung disease” and/or “connective tissue dis-
ease”. Publications were only included in the review
if they were written in English or the abstract was in
English. No date limits were set. From the articles
retrieved in the first search round, the search strategy
was amplified by manual screening of the reference
lists of identified studies. As the review is narrative
and not systematic, the references were selected ac-
cording to the relevance to the subject of the review.

OvERVIEW OF AcuTE INTERsTITIAL LUNG Dis-
EASE EXACERBATION

Currently, acute exacerbation is only defined in
IPF, however similar criteria are often used to define
acute exacerbation in other ILDs (1, 7). Definition
and criteria for AE-IPF were published in 2007
and revised in 2016 by an international working
group, which defined AE-IPF as an “acute, clinically
significant, respiratory deterioration characterized by
evidence of new widespread alveolar abnormality,”.

The 2016 International Working Group Report pro-

posed the following diagnostic criteria for AE-IPF:
(a) previous or concurrent diagnosis of IPF; (b) acute
worsening or development of dyspnea typically less
than one month in duration; (c) presence of new bilat-
eral ground-glass opacities and/or consolidations su-
perimposed on a background pattern of UIP on high
resolution computed tomography (HRCT) scans; and
(d) clinical deterioration not fully explained by heart
failure or fluid overload (1, 8, 9). The 2007 criteria
for diagnosis of AE-IPF were strict, requiring care-
ful exclusion of pulmonary infection, left heart fail-
ure, pulmonary embolism, and identifiable causes of
acute lung injury (9). However, some of these causes,
including infection and drug toxicity, were allowed
as triggers of acute exacerbation in the 2016 updated
criteria for AE-IPF. Also, bronchoalveolar lavage is
no longer necessarily required for the diagnosis of AE
in the 2016 criteria compared with the 2007 criteria.
The new criteria provide a broader inclusion com-
pared to the original 2007 criteria and make it easier
to diagnose acute exacerbation (10). Figure 1 demon-
strates computed tomography (CT) of the chest from
a 68-year-old male patient who was admitted to the
hospital for acute exacerbation of ILD.

Acute exacerbation in IPF is common and has
a poor prognosis. The incidence of AE-IPF ranges
from 4 to 20% per year among IPF patients in re-
ported studies (3, 11). The wide variation in incidence
of AE-IPF could be due to different definitions and
criteria of acute exacerbation used by different au-
thors. In one large retrospective study, 1- year and
3-year incidences of acute exacerbation in IPF were
14.2% and 20.7%, respectively (3).

The incidence, clinical characteristics and prog-
nosis of acute exacerbation patients in CTD-ILD and
other less common causes of ILD have yet to be fully
studied as compared to acute exacerbation in IPF. The
incidence of CTD-ILD exacerbation is less frequent
than AE-IPF, however the prognosis of acute exacer-
bation in CTD-ILD is poor and comparable to the
poor prognosis in IPF exacerbation. In one study six
patients out of 83 CTD-ILD developed acute exac-
erbation of CTD-ILD with an overall incidence of
7.2% and a 1-year incidence 1.25%. Five out of the
six patients died and one survived for discharge (12).

There is no standardized accepted approach to
the treatment of AE-ILD, however, in clinical prac-
tice, some patients are treated with high dose immu-
nosuppression, typically with pulse corticosteroids
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Figure 1. A: Axial CT of a patient with familial ILD. B: Axial CT of the same patient 6 months later at the time of an acute exacerbation
and shows worsening bilateral ground-glass opacification. Abbreviation: CT, computed tomography, ILD: interstitial lung disease

of 500-1000 mg per day of methylprednisolone for
three days along with antibiotics (13). The evidence
for treating AE-ILD with corticosteroids is weak
and some argue that it might be even harmful (14).
It is reasonable to withhold treatment in patients
with contraindications to therapy, as it is unclear how
much this treatment affects outcomes (15). Other
immunosuppressive agents, including cyclosporine A
(CyA), tacrolimus, rituximab and intravenous CYC
have also been used to treat AE-ILD. Newer thera-
pies are being reported and investigated (6). Some
patients also require mechanical ventilation support
and mixed results have been reported from emergent
lung transplantation (16).

Role of Cyclophosphamide in the Management of
Chronic CTD-ILD

Cyclophosphamide is an alkylating agent and
potent immunosuppressive medication that induces
apoptotic cell death in rapidly proliferating cells,
including clonally expanding lymphocytes (17). Cy-
clophosphamide can be administered orally or intra-
venously. In cases of rapidly progressive ILD, intra-
venous CYC has the advantage of a rapid onset of
action, after which, maintenance therapy with an oral
agent can be established (18, 19). Intravenous CYC
has a favorable safety profile as compared to daily
oral CYC. Daily oral CYC results in a higher cu-
mulative dose, increasing the risk of side effects (17).
The standard oral dosage for patients with normal

renal function is 2 mg/kg/day and intravenous doses
range between 500 and 1000 mg/m* body surface
area administered every four to six weeks. Therapy
generally is provided for six months to one year (20).
Cyclophosphamide is associated with significant
toxicities and side effects. The most common side ef-
fects include nausea and hair thinning/alopecia. It is
notorious for causing hemorrhagic cystitis and bladder
cancer due to exposure of the bladder to acrolein, a
metabolite of CYC. The risk of each is related to total
cumulative dose, with a total dosage greater than 100
grams most strongly associated with bladder cancer.
To reduce total dosage, duration of CYC usage is of-
ten limited to periods shorter than 12 months. Other
side effects include bone marrow suppression with as-
sociated risks of bacterial and opportunistic infections,
pulmonary toxicity, acute hepatic failure, cardiac tox-
icity, gonadal toxicity and an increase in hematologi-
cal, solid and skin malignancies. CYC is teratogenic
and should be avoided throughout pregnancy (20).
CYC has been widely studied in CTD-ILD,
most commonly systemic sclerosis-interstitial lung
disease (SSc-ILD) (21). In a treatment algorithm of
SSc-ILD that was developed in 2016-2017, expert
consensus was that intravenous CYC should be used
as a second-line induction therapy, after mycopheno-
late mofetil (MMF) (22). To date, it has been studied
in four randomized clinical trials in ILD (18, 23-25).
The studies were mostly conducted in patients with
SSc-ILD. It has also been suggested as a treatment
option for severe, progressive disease or refractory
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disease in rheumatoid arthritis-ILD (RA-ILD), idi-
opathic inflammatory myositis-ILD, and Sj6gren’s-
associated ILD (26).

The first landmark randomized controlled trial
that studied CYC in SSc-ILD was the Scleroderma
Lung Study I (SLS I). It was a double-blind, rand-
omized, placebo-controlled clinical trial that exam-
ined the efficacy of oral CYC for the treatment of
SSc-ILD. One hundred fifty-eight subjects were ran-
domized to oral CYC (up to 2 mg/kg/day) or placebo
for 12 months. Of the 158 patients, 145 completed
at least six months of treatment and were included in
the analysis. The primary outcome was forced vital ca-
pacity (FVC). This study demonstrated a modest but
statistically significant improvement in the mean ab-
solute difference in FVC percent predicted between
treatment and placebo group which was 2.53%, favor-
ing CYC group (P<0.03). The mean absolute differ-
ence in total lung capacity (TLC) percent predicted
was also significant (4.09%), favoring CYC group.
There was no difference for DLCO and DLCO/VA.
In addition, CYC had a modest beneficial effect on
dyspnea, thickening of the skin, and the health-related
quality of life. The SLS I study showed that the more
extensive the lung fibrosis and/or skin involvement
(FVC < 70% predicted, worse HRCT fibrosis score
or worse skin thickening), the more likely the benefit
from the medication (24). Sub-analysis of the SLS I
trial revealed that CYC therapy was also associated
with significant improvement in HRCT fibrosis score
(27). Extension of the SLS I study published in 2007
showed that the favorable outcome of CYC on FVC
continued to improve after cessation of CYC treatment
reaching a maximum at 18 months (six months after
stopping CYC therapy) with a mean 4.16% FVC dif-
ference versus placebo (p=0.01). The beneficial effects
of CYC disappeared one year after CYC was termi-
nated. In contrast, the positive effect on dyspnea per-
sisted through 24 months (28). In the SLS I trial there
was a higher frequency of adverse events (hematuria,
leukopenia, neutropenia, anemia, and pneumonia) and
higher withdrawal from treatment in the CYC arm
compared with placebo, but there was no significant
increase in serious adverse events (24). Based on this
study, the European League Against Rheumatism
(EULAR) has recommended that “cyclophosphamide
should be considered for treatment of SSc-ILD, in
particular for patients with scleroderma with progres-
sive ILD (strength of recommendation: A)” (29).

Due to the need for safer long-term treatment
option, the SLS investigators conducted the Sclero-
derma Lung Study II (SLS II) which provided fur-
ther insight into the role of MMF and CYC in pa-
tients with SSc-ILD. This study randomized patients
in the United States to either two years of MMF or
one year of oral CYC followed by one year of pla-
cebo. Patients in both arms had significant improve-
ments in lung function over the two-year course of
the study neither arm was superior over the other.
Leukopenia and thrombocytopenia occurred less
often in patients administered MMF than in those
who received CYC. Similar to what was seen in the
SLS I study, the more severe the fibrosis, the larger
the effect of treatment (23).

In the third placebo-controlled trial using in-
travenous CYC, the Fibrosing Alveolitis in Sclero-
derma Trial (FAST), 45 patients were randomized to
either receive placebo or intravenous CYC (600 mg/
m2 body surface area intravenously at monthly in-
tervals for six months) and oral prednisolone (20 mg
on alternate days) followed by azathioprine (AZA)
maintenance therapy (2.5 mg/kg/day). There was
a numerical trend towards benefit in the treatment
group with a 4.2% difference in FVC percent pre-
dicted, though it did not reach statistical significance
(18). The difference in FVC was actually more pro-
nounced in FAST than in SLS I (+4.2% vs. +2.5%
respectively), but the smaller number of subjects in
FAST (n=45) compared with SLS I (n=158) im-
pacted the ability to achieve statistical significance.
The increase in FVC in SLS I, SLS II, and FAST
trial and other uncontrolled studies is supportive of
efficacy of CYC in CTD-ILD (30).

The fourth randomized controlled trial by Zhang
et al, compared intravenous CYC for 12 months
versus MMF (1.5 g daily) for 12 months in 60 pa-
tients with SSc-ILD. All participants in intervention
and control groups received prednisolone, with the
starting dose titrated according to disease sever-
ity (as deemed by trial doctors) and all participants
weaned to 10 mg daily within four weeks. A total
of 45 patients completed this trial. Patients in both
groups with FVC < 75% predicted and forced expira-
tory volume in one second (FEV1) < 75% predicted
had significant statistical improvement in FVC and
FEV1. Interestingly, for the patients with diffusion
capacity for carbon monoxide (DLco) < 65%, there
were significant increases in the CYC group, which
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has not been observed in the other trials (25).

In a recent Cochrane review that included the
prior four studies, it was found that a small benefit
may be achieved from the use of CYC in patients
with CTD-ILD in mean difference in percent pre-
dicted FVC when compared with placebo, but not in
the difference in the percent predicted DLco or mor-
tality. Modest clinical improvement in dyspnea may
be noted with the use of CYC (20). A randomized
clinical trial of rituximab versus CYC in progres-
sive CTD-ILD (including scleroderma-ILD, IIM-
ILD, and MCTD-ILD), with change in FVC as the
primary outcome, is currently going in the United

Kingdom (RECITAL study, NCT01862926) (31).
Cyclophosphamide and ILD exacerbation

International guidelines for diagnosis and treat-
ment of IPF state that supportive care remains the
mainstay in the management of acute exacerbation of
idiopathic pulmonary fibrosis (AE-IPF). However,
some authors suggest the use of high-dose corticos-
teroid including methylprednisolone and predniso-
lone in treating of AE-IPF. This practice is mainly
based on weak recommendations by international
guidelines and not based in randomized controlled
trials (32, 33). The use of immunosuppressants, in-
cluding CYC and CyA have been reported in few
retrospective studies and small case series. The ad-
dition of intravenous CYC to corticosteroid in AE-
IPF has been listed as potential treatment option in
the American Thoracic Society international working
group report for AE-IPF and per the French prac-
tical guidelines (5, 8). The rationale for using CYC
as immunosuppressant agent in AE-IPF was driven
mainly by experience in other connective tissue dis-
eases, such as SSc-1LD, and vasculitis (34, 35).

Okamoto ef al, Ambusoni e# a/, and Parambil ez
a/ initially reported a total of 35 patients, with dif-
ferent definitions of AE-IPF, who used CYC and
corticosteroids in addition to various supportive care
measures for AE-IPF. These case series reported
mixed results, and no clinically significant improved
outcomes could be concluded from the data report-
ed (36-38). Similarly, a 2004 retrospective study by
Al-hameed ez a/, reviewed 25 patients who were ad-
mitted for AE-IPF with no identifiable cause. All
patients died within the first 90 days of admission.
All patients received treatment with corticosteroids.

A smaller number (8 patients) were treated with im-
munosuppressive agents, predominantly CYC. Us-
ing corticosteroid and CYC did not seem to alter the
prognosis in the previous cohort (39).

Two more recent small retrospective studies de-
scribed the efficacy of corticosteroids and intravenous
CYC therapy for AE-IPF. First study by Morawiec
et al, who used high-dose pulses of corticosteroid
followed by CYC regimen in 10 patients (with 11
episodes) with AE-IPF and seven IPF patients with
sub-acute exacerbation (with an onset of symptoms
between 30-90 days prior to treatment). The median
age of the cohort was 67 years, and the median partial
pressure of arterial oxygen to the fraction of inspired
oxygen ratio (PaO,/FIO,, at the time of exacerbation
was 262. Treatment regimen was methylprednisolone
pulses (1000 mg) at days 1 to 3 followed on day 4 by
escalating regimen of CYC (initial intravenous dose
500 mg, increased by 200 mg every 2 weeks, maxi-
mum dose administered 1500 mg). All patients were
alive one month after treatment was initiated. At
three months, 72% of the patients were alive: all pa-
tients with sub-acute exacerbation and 55% patients
with acute exacerbation. Cause of death was respira-
tory failure in all cases (40). The second study was also
a small retrospective case series conducted in Italy. In
this case series the authors evaluated the outcome
in terms of survival of intravenous pulse doses of
high-dose corticosteroid (methylprednisolone 1000
mg per day for three consecutive days) followed by
monthly CYC administration (maximum six doses)
in a cohort of patients with AE-IPF. A total of 11
patients were assessed. The median age of the cohort
was 66 years, and the median PaO,/FIO, at the time
of exacerbation was 208. A median of 5 monthly
pulse doses of CYC were administered, with 4 pa-
tients receiving all 6 doses. Four patients died before
completion, and 3 patients developed adverse events
(hematuria, epistaxis without thrombocytopenia and
Pseudomonas pneumonia) and interrupted the pulse
administration. Overall survival at three months was
73%, at six months was 63%, at 12 months was 55%,
at 18 months was 45% and at two years was 27%.
In-hospital mortality was 9% (35). Both studies sug-
gested the potential benefit of corticosteroids plus
intravenous CYC therapy considering the low side
effects and the safety profile. However, their cohorts
had small number of patients and they did not in-
clude a comparison group which makes it unclear if
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corticosteroids plus intravenous CYC provide any
benefit over other treatments.

A more recent study by Hozumi ez a/, published
the largest retrospective, multicenter study about the
use of CYC in AE-IPF. It included 102 patients with
first episode of AE-IPF. The mean age of the cohort
was 74 years and only 8 patients required intuba-
tion and mechanical ventilation. Based on propensity
scores, 26 matched patient pairs were made. Efficacy
of corticosteroids plus intravenous CYC therapy for
the first acute exacerbation was compared with that
of corticosteroid monotherapy. The post-acute exacer-
bation 90-day survival rate of their entire cohort was
65%. No significant differences between matched-
group were observed in post-acute exacerbation 90-
day survival rates (85% vs 77%; p = 0.70), cumulative
survival rates, or incidence of adverse events. The au-
thors concluded that the routine use of intravenous
CYC with corticosteroids in AE-IPF was not ben-

eficial when compared to corticosteroids alone (41).
Another 2019 study by Aso ez a/, a Japanese inpatient
database was utilized to study and analyze outcomes
of patients with AE-IPF who received CYC in addi-
tion systemic corticosteroids, versus systemic corticos-
teroids alone. The results of an instrumental variable
analysis showed no difference between the two groups
in respect to in-hospital mortality and ventilator-free
days (42). Table 1 summarizes these studies.

Due to the unmet need for effective treatment
for AE-IPF and due to the lack of randomized con-
trolled trials in this field, a phase III trial is being
conducted. The EXAFIP study (NCT02460588) is
a French national multicenter double-blind placebo-
controlled randomized trial that is enrolling patients
to evaluate the efficacy of CYC compared to placebo
on early survival in patients treated with corticoster-
oids. The primary outcome is all-cause mortality rate
at 3 months with other secondary outcomes. This

Table 1. Summary of the main studies that reported the use CYC in IPF exacerbation.

Study Design Intervention Clinical Outcome
Ambrosini et al. (2003)(37) Single-center, 5 patients Steroids Four patients died within one month, 1
retrospective followed by patient lived at least 1.5 years.
study CYC
Al-Hameed et al. (2004)(39) Single-center, 25 patients Steroids or All patients died in-hospital. One patient
retrospective combination of was discharged and returned after 30 days
study steroids + CYC and died.
Parambil et al. (38) Single-center, 2 patients Steroids fol- Both patients treated after biopsy.
retrospective lowed by CYC Both patients died in-hospital
study
Okamoto et al. (2006)(36) Single-center, 28 patients Combination of Twenty-four patients died within 4 months.
retrospective steroids + CYC Report did not specify whether the survivors
study or Steroids +  received cyclophosphamide or cyclosporin.

CyA Survival rate at 1-month was 14% and
3-month was 14%.

Morawiec et al. (2011)(40)
retrospective
study

Single-center, 17 patients

Steroids fol-  Ten patients had AE-IPF; survival rate at
lowed by CYC  1-month was 100%, at 3-month was 55%,
and at 6-month was 40%. Seven patients
had SAE-IPF, survival rate at 1-month
was 100%, at 3-month was 100 %, and at
6-month was 71%.

Novelli et al. (2016)(35)

Single-center

11 patients ~ Steroids + CYC

Survival rate at 3-month was 73%, at

retrospective 6-month was 63%, at 12-month was 55%, at
study 18-month was 45% and at 2-year 27%.
Hozumi et al. (2019)(41) Retrospective, 102 patients  Steroid versus No significant differences in 90-day survival
multicenter steroids plus rate between matched groups.
study CYC

Aso et al. (2019)(42)
nationwide data
base study

Retrospective, 1847 patients Steroids versus No significant differences between the two

steroids + CYC groups with respect to in-hospital mortality.

AE-IPF: acute exacerbation of idiopathic pulmonary fibrosis, SAE-IPF: subacute exacerbation of idiopathic pulmonary fibrosis, CI: cal-
cineurin inhibitor, CyA: cyclosporin A, CYC: cyclophosphamide, TAC: tacrolimus.
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study should provide better insights on the efhicacy
and side effects of CYC in AE-IPF (43).

With regards the treatment approach for acute
exacerbation in CTD-ILD, it has not yet been es-
tablished but conventionally it is treated with corti-
costeroids (12). Other drugs have been additionally
administered including CyA with inconsistent out-
comes (44, 45). In a retrospective study by Suda ez a/,
six patients with CTD-ILD were treated with high
dose corticosteroids. Four of 6 patients were given IV
500~750 mg/m2 CYC and 2 received 2-3 mg/kg/day
CyA. In the previous cohort, all patients required me-
chanical ventilation and 5 of 6 died. The patient who
survived only received corticosteroids (12). Tomiyama
et al, reported 13 case of SSc-ILD exacerbation. Ten
patients were treated with CYC in combination with
corticosteroids or other immunosuppressant. Mortal-
ity was high in the previous cohort as it was 46% (46).

Ota et al, retrospectively reviewed 17 patients
with RA-ILD who required hospitalization at the
University of Tokyo Hospital due to an acute exac-
erbation (12 patients) or subacute exacerbation (5
patients). Patients were classified into four groups:
patients who received glucocorticoids only, gluco-
corticoids plus tacrolimus, glucocorticoids plus CyA,
or CYC in combination with other drugs. Five pa-
tients received intravenous CYC with dose varying
between 750 to 1200 mg. The total number of doses
also varied between 2 to 9 doses. Interestingly, the
patients who received CyA or CYC had more se-
vere disease compared to other treatment group, and
all five patients in the CYC group were alive for the
average observation period of 474 days. It is difficult
to discriminate whether the better prognosis in this

group was due to CYC alone or combination of some
drugs. The authors concluded that for severe cases
with low respiratory function, intensive therapy, in-
cluding CYC, has a potential to improve the progno-
sis the acute exacerbation of RA-ILD (47).

Schulze ez a/, identified 14 patients who were
admitted to the intensive care unit with severe ILD
and were treated with cyclophosphamide. Twelve
patients were mechanically ventilated, and 7 pa-
tients were supported by extracorporeal membrane
oxygenation. Corticosteroids and antibiotics were
given to all patients. The absolute cyclophosphamide
doses varied from 400 mg up to 1.000 mg (mean
dose 807.1 mg) and the mean time between diag-
nosis and the initiation of cyclophosphamide was
11.3 days. Five patients received plasmapheresis. The
authors observed a positive prognostic effect in pa-
tients with SSc and ANCA -associated-vasculitis and
reduced overall survival was found for Goodpasture
syndrome, dermatomyositis, cryptogenic organizing
pneumonia and drug reaction with eosinophilia and
systemic symptoms. They also concluded that addi-
tional plasmapheresis and initiation of cyclophos-
phamide within ten days following initial diagnosis
of ILD were associated with improved prognosis
(48). Table 2 summarizes the previous studies.

ConcrusioN AND CONSIDERATION FOR FUTURE
REsEArRcH

Cyclophosphamide has been shown to have a
beneficial effect in the chronic management of scle-
roderma-ILD in landmark randomized controlled

Table 2: Summary of the main studies examing the use of CYC in CTD-ILD exacerbation

Study Design Size

Intervention Clinical outcome

Suda et al. (2009)(12)

Retrospective,
single center

6 patients

Steroids or combination of steroids +  Five patients died. The patient who

CYC or steroids + CyA

survived received only steroids.

Tomiyama et al. (2016)(46) Single-center, 13 patients

Steroids or combination of steroids +

Twelve patients received

Retrospective CYC or steroids + CI combination therapy. Almost half
study of the patients died on follow up.
Ota el al. (2017)(47) Single-center, 17 patients Steroid or combination of steroids + The five patients who received
Retrospective TAC or steroids + CyA or steroids + ~ CYC had more severe disease and
study CYC (or combination of more than 2 were alive at 474 days follow up.

immunosuppressants)

Schulze et al. (2019) (48)  Single-center,
Retrospective
study

14 patients

Steroid + CYC or steroid + CYC +

Patients with Scc-ILD and
ANCA-associated-vasculitis ILD
had an improved survival.

plasmapheresis

CI: calcineurin inhibitor, CyA: cyclosporin A, CYC: cyclophosphamide, TAC: tacrolimus
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trials (18, 23-25). Although this effect was benefi-
cial for the groups studied, it was modest in terms of
lung function improvement and was mainly confined
to progressive cases of SSc-ILD. However, for AE-
ILD, we found retrospective and small studies with a
few cases and non-comparative groups. They showed
mixed results and did not show definite benefit in
AE-IPF or CTD-ILD (12, 35-42, 46-48).

Decision-making in the treatment of people
with lung fibrosis in the setting of acute exacerba-
tion is unclear, and there are still questions that need
to be answered in this field. The clinician must bal-
ance a high level of need for therapy in a severely sick
population against the potential for adverse effects
as CYC is well known for wide range of toxicities.
It is not clear whether evidence of efficacy of CYC
in progressive CTD-ILD can be extrapolated to the
acute exacerbation at this time.
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