
Safety of nintedanib before lung transplant: an Italian case
series
Elisabetta Balestro1 , Paolo Solidoro2, Piercarlo Parigi3, Massimo Boffini4, Alessandro Lucianetti5 &
Federico Rea1

1Department of Cardiac, Thoracic, and Vascular Sciences, University of Padova, Padova, Italy.
2Pulmonary Medicine Unit, Department of Cardiovascular and Thoracic Surgery, Città della Salute e della Scienza University Hospital, University of
Turin, Turin, Italy.
3Department of Internal Medicine, Hospital Papa Giovanni XXIII, Bergamo, Italy.
4Cardiac Surgery Division, Surgical Sciences Department, ASOU Città della Salute e della Scienza, University of Turin, Turin, Italy.
5Department of Surgery, Hospital Papa Giovanni XXIII, Bergamo, Italy.

Keywords
Idiopathic pulmonary fibrosis, lung transplant,
nintedanib.

Correspondence
Elisabetta Balestro, Department of Cardiac, Thoracic,
and Vascular Sciences, University of Padova, via Giusti-
niani, 2, 35100 Padova, Italy. E-mail: elisabetta_
balestro@hotmail.com

Received: 23 November 2017; Revised: 6 February
2018; Accepted: 11 February 2018; Associate Editor:
Trevor Williams.

Respirology Case Reports, 6 (4), 2018, e00312

doi: 10.1002/rcr2.312

Abstract

Idiopathic pulmonary fibrosis (IPF) is a progressive, fatal disease that can
only be cured by lung transplantation. Pharmacological agents play a role
in preserving lung function and prolonging survival until a suitable donor
organ becomes available. However, data on the effects of newer antifibrotic
therapies on lung transplantation outcomes in IPF patients are lacking. The
nine patients included in this case series were treated with nintedanib
150 mg twice daily for 3–30 (mean 13 � 9) months before lung transplant
surgery. Lung function was relatively preserved during nintedanib therapy,
and no acute IPF exacerbations occurred. Transplant surgery was generally
uneventful; eight of the nine patients are still alive. There were no extraordi-
nary bleeding complications or issues with postoperative thoracic wound
healing or dehiscence. Only one patient experienced bronchial anastomotic
stenosis a few months later. In conclusion, nintedanib preserved lung func-
tion up to transplantation, was well tolerated, and had no detrimental
effects on the short-term outcome of lung transplant.

Introduction

Idiopathic pulmonary fibrosis (IPF) is a progressive, fatal
disease characterized by chronic, fibrosing interstitial
pneumonia of unknown cause, associated with a histopath-
ological and/or radiological pattern of usual interstitial
pneumonia (UIP) [1]. Median survival time after diagnosis
is 2.5–3.5 years, although the course of IPF is unpredict-
able and heterogeneous [2]. While disease progression is
slow in the majority of patients, others experience rapid
decline in lung function and have shorter survival [2]. One
possible explanation for this is differences in gene expres-
sion between patients with the rapid progressor versus
slow progressor phenotype. Patients whose disease pro-
gresses quickly have shown upregulation of the molecular
pathways involved in fibroblast differentiation and inflam-
mation [3,4]. Other factors contributing to inter-patient

variability in the clinical behaviour of IPF include the
degree of inflammation and differences in innate and
adaptive immunity [5].

The only curative therapy for IPF is lung transplanta-
tion. However, the availability of donor organs signifi-
cantly limits the number of transplants that can be
performed. Therefore, pharmacological therapies that pro-
long patient survival until suitable organs become available
are important [6,7]. Newer antifibrotic agents
(e.g. pirfenidone, nintedanib) are potential therapeutic
options in this setting. Pirfenidone has both antifibrotic
and anti-inflammatory effects, mediated in part by the
inhibition of the production and activity of transforming
growth factor-beta [8]. Nintedanib is a tyrosine kinase
inhibitor that blocks receptors for platelet-derived growth
factor (PDGF), vascular endothelial growth factor (VEGF),
and fibroblast growth factor (FGF) [9].
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Randomized clinical trial data show that treatment with
pirfenidone and nintedanib has a number of beneficial
effects in patients with IPF, including slowing the decline
in lung function and exercise tolerance, prolonging the
time to first acute exacerbation, and improving
progression-free survival compared with placebo [10–14].
The use of both agents has increased after their approval
by the US Food and Drug Administration (FDA) in
October 2014 [15]. However, there is a lack of data on the
safety of new antifibrotic agents in IPF patients undergoing
lung transplantation. The PDGF, VEGF, and FGF blockade
induced by nintedanib [9] have the theoretical potential to
increase perioperative bleeding risk, impair postoperative
wound healing, and/or cause bronchial anastomotic com-
plications after lung transplantation. There is currently no
information on the use of nintedanib in patients with IPF
awaiting a lung transplant, but there is a need to better
understand the risks and benefits of nintedanib use in this
setting.

Data from a series of nine IPF patients treated with nin-
tedanib until lung transplantation are presented to high-
light the efficacy and safety of nintedanib as a bridge to
transplant.

Case Series

Methods and Results

Patients were treated at three centres from northern Italy.
All patients had a definitive diagnosis of IPF and were
treated with nintedanib prior to lung transplantation. Pre-
transplant characteristics of individual patients are given
in Table 1. Data about the perioperative and postoperative
course were collected.

Nine IPF patients (7 male, 2 female; mean age
59 � 5.6 years) were treated with nintedanib and subse-
quently underwent lung transplantation (bilateral in six
patients). All patients were receiving continuous oxygen
therapy prior to transplantation. In seven patients, IPF
diagnosis was based on histological samples consistent
with a UIP pattern; of these, only one had undergone cryo-
biopsy. Time on the transplant waiting list was
10.3 � 5.7 months, and mean lung allocation score (LAS)
at the time of being added to the transplant list was
35.6 � 3.7.

Before Lung Transplant

Nintedanib, 150 mg twice daily, was initiated 3–30 months
prior to lung transplant surgery and continued until the
day of transplantation (mean therapy duration
13 � 9 months). Concomitant medication included aspirin
(n = 2) and aspirin + clopidogrel (n = 1). No acute

exacerbations of IPF occurred during treatment with nin-
tedanib. Diarrhoea was reported by three patients; this was
of mild intensity and did not require nintedanib dosage
adjustment. No hepatic dysfunction or weight loss
occurred during nintedanib therapy, and no patients dis-
continued treatment due to severe side effects or adverse
events.
In seven patients with available functional data

12 months before starting treatment, we observed a median
7.8% predicted (range 5–12) decline/year in forced vital
capacity (FVC) (Fig. 1). After 12 weeks of nintedanib treat-
ment, in eight patients with available data, there was a
median 3.2% predicted (range 1–7) decline in FVC (decline
was <5% predicted and >5% predicted in six and two
patients, respectively) (Fig. 1), whereas after 6 months of
follow up, only one patient had a ≥10% predicted decreased
in FVC from baseline. The predicted median FVC decline
per year (%pred.) was 10 (range 2–18). Only one patient
had mild secondary pulmonary hypertension on right heart
catheterization (mean pulmonary artery pressure
(mPAP) > 25 mmHg).

During and After Lung Transplant

Overall, the transplantation procedures went smoothly for
all patients; four patients required intraoperative support
with veno-arterial or veno-venous extracorporeal mem-
brane oxygenation (ECMO), and one patient needed sup-
port after surgery in the intensive care unit (ICU). No
patient experienced extraordinary bleeding problems dur-
ing surgery. The patient in the ICU who was under intrao-
perative veno-venous ECMO had blood loss after surgery
due to mild thoracic wound bleeding, which was closed by
stitches without any haemodynamic consequence. Median
time to extubation was 25 h (range 22–120). Median dura-
tion of stay in the ICU was 10 days (range 4–33), and
median hospital stay was 32 days (range 21–51). There
were no problems with postoperative thoracic wound
dehiscence in any patient. Postoperative immunosuppres-
sion was cyclosporine + azathioprine + corticosteroids in
three patients, cyclosporine + mycophenolate mofetil +
corticosteroids in four patients, azathioprine + corticoste-
roids and tacrolimus in one patient, and tacrolimus +
mycophenolate mofetil + corticosteroids in one patient.
No major side effects due to possible drug interactions
with previous antifibrotic therapy were observed in the
first month after transplantation. Primary graft dysfunc-
tion (PGD) occurred in five patients (in three patients only
PGD0; one patient PGD 48 and one patient PGD0,PGD24,
PGD48,PGD72). Two patients experienced early postoper-
ative wound infection, and two had acute cellular rejection
during the first 6 months after transplantation. Anasto-
motic airway complications such as dehiscence were not
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reported after hospital discharge (postoperative day 30). In
one patient, airway narrowing was observed 4 months after
transplant and required bronchoscopic balloon dilation,
which was successful. At the most recent follow up
(median 12 months, range 8–12), eight of nine patients
were alive and had stable pulmonary function. One patient
died from septic shock 7 months after transplant.

Discussion

These data document, for the first time, the usefulness and
safety of nintedanib administered prior to lung transplant
surgery in patients with IPF. There was no increase in the
risk of bleeding and/or anastomotic complications and
impaired wound healing during and after lung transplanta-
tion despite treatment with nintedanib for up to 30 (mean
13) months prior to surgery. In addition, our findings con-
firm the ability of nintedanib to slow lung function decline
in patients with advanced IPF. Until now, data on the use
of antifibrotic therapy in patients undergoing lung trans-
plantation were limited, particularly for nintedanib, which
was only used by two of nine patients in a recent case
series describing preoperative course and post-transplant
outcomes in IPF patients [16]. Leuschner et al. recently
reported the outcomes after transplant of 30 IPF patients
treated with antifibrotic therapy (7 of 30 patients were
treated with nintedanib) compared with 32 untreated IPF
patients [17]. This single-centre study showed no increased
risk of either bleeding or wound healing in patients treated
with antifibrotic therapy compared with untreated IPF
patients. Furthermore, postoperative outcomes were
observed with equal frequency between treated and
untreated IPF patients [17]. Differently with previous stud-
ies, here, we report the experience of three major trans-
plant centres in Italy focusing on the newer antifibrotic
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Figure 1. Change in force vital capacity (FVC, % predicted) 12 months
before starting nintedanib until lung transplantation.
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therapy, nintedanib, to allow for more precise observa-
tions, which are strictly related to one type of drug.

The attenuation of functional decline in patients with
IPF seen in our series is extremely important because this
extends the time that patients can be on the transplant
waiting list. Waitlist mortality for IPF patients is higher
than that of those with other diagnoses, probably due to
the clinical behaviour and rapid progression of IPF com-
pared with other diseases [18]. In addition, the lack of
available donor lungs highlights the need for effective
medical therapy in end-stage IPF patients waiting for a
transplant. The average LAS of 35 at the time of transplan-
tation in our cohort may seem fairly low but accurately
reflects the general population of IPF patients transplanted
over the last 5–10 years.

No serious side effects were noted during nintedanib
therapy, confirming the good safety profile of the drug. In
particular, it is highly relevant that we found no problem
with bleeding or thoracic wound healing in the postopera-
tive period. The PDGF, VEGF, and FGF blockade induced
by nintedanib [9] is associated with a theoretical possibility
of increased perioperative bleeding risk, impaired postop-
erative wound healing, and/or bronchial anastomotic com-
plications, and this remains a topic of debate. The
potential for such postoperative complications during nin-
tedanib therapy could result in some clinicians stopping
treatment before transplant surgery or deferring transplan-
tation completely. Based on our experience, nintedanib
appears to be safe in IPF patients undergoing lung trans-
plantation. We did not observe any of the above complica-
tions or any deleterious effects of nintedanib on
perioperative or medium-term outcomes.

The short half-life of nintedanib is relevant in the trans-
plantation setting. In addition, drug interactions with calci-
neurin inhibitors (secondary to altered hepatic (CYP3A4-
mediated) metabolism resulting in changes in tacrolimus/
cyclosporine trough levels) are of concern after lung trans-
plantation. However, nintedanib is mainly a substrate of
P-glycoprotein (P-gp) and only weakly interferes with
CYP3A4. This is probably another explanation for why no
major drug interaction-related side effects were noted in
our cohort.

This case series is limited by its retrospective design and
small patient numbers, and therefore, inferences about the
efficacy and safety of nintedanib in larger groups of IPF
patients must be made with caution. Nevertheless, this is
the first case series that has considered patients treated
with the same antifibrotic, allowing us to draw conclusions
regarding the drug–surgical procedure interaction with
only one type of drug. Furthermore, IPF is a rare disease,
and lung transplantation is infrequent due to chronic
donor organ shortages; combining patients from three cen-
tres allowed the inclusion of as many patients as possible.

Our findings are only generalizable to IPF patients with a
disease severity and characteristics similar to those in this
case series. In addition, our findings need to be confirmed
in a larger patient population.
Overall, the outcomes highlighted in this case series indi-

cate that nintedanib is a safe therapeutic option that acts as a
bridge to lung transplantation in patients with IPF.
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