
 

Nerandomilast shatters decade-long stalemate in fibrotic
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INTRODUCTION

Organ  fibrosis  is  a  significant  health  threat,  contributing  to  over  30%  of
diseases  that  lead  to  disability  and  mortality,  while  also  incurring  a  heavy
economic  burden.  Among  the  various  types  of  organ  fibrosis,  lung  fibrosis
stands out as a leading cause of death. This disease is characterized by the
relentless accumulation of scar tissue, architectural distortion, declining lung
function, and respiratory failure. Idiopathic pulmonary fibrosis (IPF), the most
common subtype of idiopathic interstitial  pneumonia,  has a median survival
time  of  merely  2  to  4  years  following  diagnosis.  Approximately  80%  of
patients succumb to the disease within five years of diagnosis, resulting in a
five-year  survival  rate  comparable  to  that  of  pancreatic  and  lung  cancers.
Most  IPF  patients  are  aged  between  50  to  70,  and  with  the  global  aging
population, the incidence of this disease is steadily increasing.1

Although FDA-approved pirfenidone and nintedanib are  available  for  clini-
cal use and offer moderate benefits in slowing disease progression, they do
not halt or reverse fibrosis. For over a decade, no anti-fibrotic drug trials had
met  their  clinical  end-points—until  this  year,  when  a  breakthrough  was
achieved in  the development of  anti-fibrotic  therapies.  Boehringer  Ingelheim
announced that its oral anti-fibrotic drug, nerandomilast (BI 1015550), yielded
significant and promising results in the pivotal Phase 3 FIBRONEER-IPF trial
for the treatment of IPF.2 This breakthrough heralds the dawn of a new era in
anti-fibrotic therapy. 

PATHOGENESIS OF LUNG FIBROSIS
The  pathogenesis  of  lung  fibrosis  is  complex  and  multifactorial.  The

disease  arises  through  the  interplay  of  genetic  factors  and  environmental
triggers,  involving  multiple  cellular  players,  including  fibroblasts,  epithelial
cells,  macrophages,  neutrophils,  and  endothelial  cells,  which  collectively
contribute to the pathobiology of the disease.3 Repeated injury to the alveolar
epithelium  is  believed  to  drive  abnormal  repair  processes.  In  response  to
injury,  activated  macrophages  and  neutrophils  release  pro-inflammatory
factors  that  trigger  an  inflammatory  response,  thereby  creating  a  niche  for
aberrant  tissue  repair.  Endothelial  cells  also  participate  in  fibrogenesis
through  endothelial-mesenchymal  transition  (EndoMT),  angiocrine  signaling
dysregulation, and microenvironmental crosstalk with fibroblasts and epithe-
lial  cells.  These  mechanisms  synergistically  activate  fibroblasts,  leading  to
their  transition into matrix-producing myofibroblasts and excessive collagen
deposition, which impairs alveolar gas exchange efficiency (Figure 1A). 

POTENTIAL MOLECULAR MECHANISM OF NERANDOMILAST
Nerandomilast  is  a  novel,  highly  selective  phosphodiesterase  4B  (PDE4B)

inhibitor  with  dual  anti-inflammatory  and  anti-fibrotic properties.  Its  thera-
peutic  mechanism  in  lung  fibrosis  involves  elevating  intracellular  cyclic
adenosine monophosphate  (cAMP)  levels,  which  modulate  several  profi-
brotic pathways.4 Specifically, nerandomilast targets the transforming growth
factor-β1  (TGF-β1)  signaling,  suppressing  Smad3  phosphorylation  and
inhibiting  MAPK/ERK  activation,  thereby  preventing  fibroblast  activation.
Nerandomilast leverages on the preferential expression of PDE4B in immune
cells to provide targeted anti-inflammatory effects (Figure 1B).

Preclinical  studies  highlight  several  therapeutic  mechanisms:
immunomodulation through  reduced  neutrophil  and  macrophage  recruit-
ment  in  bronchoalveolar  lavage  fluid,  downregulation  of  pro-inflammatory
cytokines,  antifibrotic  effects  through the  inhibition  of  EndoMT,  suppression
of  fibroblast  activation,  and  microvascular  stabilization  via  the  reduction  of
tumor  necrosis  factor-α  (TNF-α)-driven  pulmonary  capillary  leakage  while
maintaining  endothelial  junction  integrity.  These  findings  support  the
progression of nerandomilast into clinical trials. 

FIBRONEER-IPF STUDY
The  Phase  II  clinical  evaluation  of  nerandomilast  demonstrated  clinically

meaningful outcomes in the management of IPF.2 This randomized, double-
blind,  placebo-controlled  trial  (N=147)  showed  that  an  18  mg  twice-daily
dose maintained pulmonary function stability (Δforced vital capacity, ΔFVC -
0.11L)  over  12  weeks  with  favorable  tolerability,  prompting  advancement  to
Phase III trials.

The Phase III FIBRONEER-IPF trial, the largest clinical investigation in IPF to
date, employed a multinational, randomized, double-blind design across 332
sites  in  36  countries,  enrolling  1,177  participants.2 This  landmark  study
demonstrated dose-dependent efficacy,  with the 18 mg twice-daily  regimen
showing  a  37.5%  reduction  in  FVC  decline  compared  to  placebo.  The  9  mg
twice-daily regimen showed intermediate effectiveness, reducing FVC decline
by 24.5% compared to placebo, indicating that nerandomilast can slow lung
function decline in a dose-dependent manner.

A  notable  aspect  of  this  study  was  the  exploration  of  combining  anti-
fibrotic drugs. At baseline, 77.7% of patients were already receiving nintedanib
or  pirfenidone.  Subgroup  analysis  revealed  that  combining  nintedanib  and
nerandomilast 18 mg reduced FVC decline by 38.1% compared to nintedanib
monotherapy.  Similarly,  combining  pirfenidone  with  nerandomilast  18  mg
reduced  the  decline  by  32.2%.  These  findings  validate  the  potential  of
combining PDE4B inhibitors with existing anti-fibrotic drugs to enhance ther-
apeutic efficacy. 

FIBRONEER-IDIOPATHIC LUNG DISEASE (ILD) STUDY
The  FIBRONEER-ILD  trial  is  a  parallel,  randomized  study  evaluating  the

efficacy  and  safety  of  nerandomilast  in  patients  with  PPF.  A  total  of  1,176
patients were enrolled,  and the study demonstrated comparable therapeutic
benefits for nerandomilast.5 At the 52-week endpoint, the 18 mg nerandomi-
last cohort exhibited an adjusted mean FVC decline of 98.6 mL, representing
a  40.5%  reduction  in  disease  progression  compared  to  placebo.  The  9  mg
regimen showed comparable biological  activity,  limiting FVC deterioration to
84.6  mL.  These  outcomes  align  with  the  IPF  trial  findings  and  maintain
comparable  safety  profiles  across  treatment  arms,  as  evidenced  by  non-
significant differences in adverse event incidences between groups.

Longitudinal  FVC  trajectory  analysis  revealed  distinct  pharmacodynamic
profiles  between  patients  receiving  nerandomilast  and  those  receiving
placebo,  without  baseline  nintedanib.  The  therapeutic  curves  showed  early
divergence  between  the  nerandomilast-treated  subjects  and  the  placebo
group  as  early  as  week  2,  indicating  a  possible  rapid  onset  of  therapeutic
effect. However, this preliminary finding requires further investigation. 

DIFFERENTIATED  COMPETITIVE  LANDSCAPE  OF  CURRENT  LUNG
FIBROSIS DRUGS

In the Phase II clinical study of nerandomilast, patients receiving 18 mg of
the drug achieved remarkably good therapeutic effects, with a slight increase
in FVC. This result is a groundbreaking achievement in the treatment of IPF.
Boehringer  Ingelheim  rapidly  advanced  to  a  Phase  III  trial  named  the
FIBRONEER-IPF  trial;  however,  the  Phase  III  results  did  not  replicate  the
promising Phase II data. In both patients on and off background anti-fibrotic
medications,  nerandomilast  was  able  to  delay  disease  progression  but  did
not  reverse  the  decline  in  FVC,  a  result  similar  to  that  observed  with
nintedanib and pirfenidone.

From a safety perspective, while nerandomilast specifically targets PDE4B,
a  substantial  number  of  patients  still  experienced  gastrointestinal  adverse
events. In the 18 mg dose group, 41% of patients reported diarrhea, while 31%
of the  9  mg  group  experienced  similar  issues.  Compared  to  existing  treat-
ments, this does not represent a significant breakthrough in terms of safety.
Given these results, clinicians may face challenges in accepting and promot-
ing nerandomilast. Pirfenidone and nintedanib, both guideline-recommended
and  insurance-reimbursed  therapies  for  IPF,  are  expanding  their  clinical
applications—with  nintedanib  further  receiving  approvals  for  PPF  and
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systemic sclerosis-associated interstitial lung disease. These advancements
in regulatory approvals and healthcare policy frameworks have substantially
improved accessibility to antifibrotic agents.

As a new drug, nerandomilast’s potential high cost, coupled with a lack of
widespread clinical experience, may lead both clinicians and patients to adopt
a cautious approach in using it. In the early stages of anti-fibrotic treatment,
physicians may prefer pirfenidone or nintedanib, thus limiting nerandomilast’
s  uptake.  Future  head-to-head  studies  comparing  nerandomilast  with
pirfenidone  or  nintedanib  would  be  valuable  for  providing  more  evidence-
based guidance in the selection of anti-fibrotic therapies.

One of the most promising aspects of the Phase III FIBRONEER-IPF study
is its potential for combination therapy. Whether in IPF or PPF, the combina-
tion  of  nerandomilast  with  other  anti-fibrotic  drugs  did  not  significantly
increase the incidence of  serious adverse events.  Although the combination
of  nerandomilast  and  nintedanib  did  show  a  higher  rate  of  diarrhea,  fewer
than  5%  of  patients  discontinued  treatment  due  to  this  side  effect.  For
patients  using  nintedanib  or  pirfenidone  who  experience  continued  FVC
decline, considering the addition of nerandomilast might be an option. Addi-
tionally,  the  FIBRONEER-IPF  study  showed  that  pirfenidone  may  reduce
plasma concentrations of  nerandomilast,  potentially  diminishing its  efficacy.
Therefore,  when combining  nerandomilast  with  pirfenidone,  higher  doses  of
nerandomilast  might  be  needed,  but  further  pharmacokinetic  studies  are
warranted to better understand this interaction.

Overall, nerandomilast offers additional options for patients with lung fibro-
sis. It fills a critical gap in the development of new anti-fibrotic drugs after a
decade-long stagnation in IPF drug research. 

LIMITATIONS AND FUTURE DIRECTIONS
The clinical results from the Phase III FIBRONEER-IPF study are promising.

However,  there  was  no  statistically  significant  difference  in  mortality  risk
between the  nerandomilast  and  placebo  groups  at  52  weeks.  This  under-
scores the need for longer follow-up periods and additional studies to better
assess the drug's impact on long-term outcomes.

In  the  Phase  II  trial,  nerandomilast  showed  potential  to  attenuate  IPF
progression,  whereas  Phase  III  outcomes  demonstrated  only  a  slowing  of
disease progression without FVC decline reversal.  Additionally,  gastrointesti-
nal  side  effects  remain  a  significant  concern,  which  limits  the  therapeutic
potential of the drug compared to older therapies.

As  the  largest  clinical  study  on  IPF  and  PPF  to  date,  involving  over  300
centers  across  multiple  countries,  further  subgroup  analyses  stratified  by
geographic region or race are warranted. Additionally, subgroup analyses for
different  PPF  subtypes  should  be  conducted.  The  FIBRONEER-ILD  study
included 27.6% of PPF cases related to autoimmune diseases, 19.8% associ-
ated  with  hypersensitivity  pneumonitis,  19.6%  with  unclassifiable  idiopathic
interstitial pneumonia, 19.4% with other idiopathic non-interstitial pneumonia,
and  the  remaining  cases  classified  as  other  types  of  ILD.  These  patients
exhibit diverse pathophysiological mechanisms. Performing subgroup analy-
ses will help identify the groups most likely to benefit. Given nerandomilast’s

dual  anti-inflammatory and antifibrotic  effects,  we hypothesize that  patients
with  autoimmune  disease-associated  ILD  may  experience  greater  benefit;
however, this requires further clinical validation.

Compared to  existing therapies,  the  advantages of  nerandomilast  are  still
somewhat  limited.  Pirfenidone  and  nintedanib,  which  are  both  covered  by
medical  insurance,  remain  the  first-line  treatments  for  IPF.  Currently,  there
are  no  head-to-head  studies  that  demonstrate  nerandomilast’s  superiority
over pirfenidone or nintedanib in terms of efficacy or safety. Notably, unpub-
lished  data  from  the  PPF  cohort  suggest  that  nerandomilast  18  mg  may
significantly  reduce  the  composite  endpoint  of  acute  exacerbations  or  all-
cause mortality,  as well  as decrease respiratory-related hospitalization rates
compared to placebo therapies. These findings are quite encouraging for the
PPF patients.

Overall,  nerandomilast  expands  the  therapeutic  options  for  managing
pulmonary  fibrosis.  This  pharmacological  innovation lays  a  solid  foundation
for  future  combination  therapies  targeting  multiple  pathogenic  pathways,
which will likely lead to further improvements in patient outcomes.
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B Figure 1.  Mechanism  of  action  of  the  PDE4B
inhibitor  nerandomilast  in  lung  fibrosis (A) Struc-
tural  and  cellular  comparison  between  normal  and
fibrotic  lungs.  Healthy  lungs  contain  well-organized
alveoli with thin alveolar walls that facilitate efficient
gas exchange. In fibrotic lungs, alveolar architecture
is disrupted,  with  irregularly  shaped  alveoli,  thick-
ened  alveolar  walls,  and  compromised  O2/CO2
exchange.  Fibrosis  is  marked by aberrant  fibroblast
activation  and  excessive  collagen  deposition  within
the interstitium, accompanied by heightened inflam-
matory responses mediated by activated neutrophils
and  macrophages.  In  addition,  endothelial  cells  in
the surrounding  vasculature  exhibit  impaired  junc-
tional  integrity,  contributing  to  increased  vascular
permeability and inflammation. (B) Molecular mech-
anism  of  nerandomilast.  Intracellular  cAMP  levels
are regulated by G protein–coupled receptor (GPCR)
signaling:  Gs-coupled  receptors  activate  adenylyl
cyclase to convert ATP into cAMP, while Gi-coupled
receptors  inhibit  this  process.  PDE4B,  hydrolyzes
cAMP into 5′AMP, thereby reducing cAMP signaling.
Nerandomilast selectively  inhibits  PDE4B,  prevent-
ing  cAMP  degradation  and  increasing  intracellular
cAMP  levels.  Elevated  cAMP  levels  enhance
endothelial  junction  integrity,  suppress  neutrophil
and  macrophage  activation,  and  inhibit  fibroblast
proliferation,  activation,  and  collagen  deposition—
synergistically attenuating lung fibrosis.
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