Heliyon 10 (2024) e28403

Contents lists available at ScienceDirect

52 CelPress Heliyon

journal homepage: www.cell.com/heliyon

Case report

Nintedanib in chronic fibrosing interstitial lung diseases. A
case series

Raquel Garcia Sevila® , Juan José Arenas Jiménez b Paloma Vela Casasempere ©,
Ester Nofuentes Pérez “, Ignacio Gaya Garcia-Manso *
 Pneumology Department, Dr. Balmis General University Hospital, ISABIAL, Alicante, Spain

® Radiology Department, Dr. Balmis General University Hospital, ISABIAL, Alicante, Spain
¢ Rheumatology Department, Dr. Balmis General University Hospital, ISABIAL, Alicante, Spain

ARTICLE INFO ABSTRACT
Keywords: Progressive pulmonary fibrosis (PPF) can be fatal in non-idiopathic interstitial lung diseases. We
Non-idiopathic interstitial lung diseases report a descriptive series of 13 patients with PPF who received treatment with nintedanib, a

Progressive pulmonary fibrosis
Antifibrotic therapy
Nintedanib

multitargeted tyrosine kinase inhibitor with antifibrotic effect. Although the reduced number of
patients and the observational nature of a case series prevent us from providing strong evidence,
our results suggest that nintedanib could be effective in PPF of various etiologies. Nintedanib
could also be useful in specific populations such as patients awaiting lung transplant and elderly
patients.

1. Introduction

Non-idiopathic interstitial lung diseases (ILDs) are a group of heterogeneous chronic pulmonary disorders. They can be related to
primary diseases such as sarcoidosis, environmental exposure such as pneumoconiosis due to inhalation of inorganic particles,
exposure to products such as illicit drugs or irradiation, and autoimmune diseases such as rheumatoid arthritis (RA) or primary
Sjogren’s disease [1]. More than 30% of patients with non-idiopathic ILDs develop progressive pulmonary fibrosis (PPF), which can be
fatal [2]. All ILDs share common pathogenic pathways [3,4] and have a similar clinical presentation, with PPF, worsening respiratory
symptoms, and decline in pulmonary function, accompanied by loss of quality of life [3,4]. The 2022 guidelines of the American
Thoracic Society (ATS), the European Respiratory Society (ERS), the Japanese Respiratory Society (JRS), and the Asociacion Latin-
oamericana de Térax (ALAT) define PPF based on up to three criteria: worsening respiratory symptoms and physiological evidence
and/or radiological evidence of disease progression within the previous year. At least two criteria should be present, and there should
be no other explanation for the disorder [5].

First-line treatment of fibrosis in PPF was traditionally with corticosteroids (CS) [2], although antifibrotic drugs have been used in
recent years [6]. Nintedanib is the only recommended antifibrotic therapy for PPF-ILDs in the 2022 ATS/ERS/JRS/ALAT guidelines
[6]. Another antifibrotic drug, pirfenidone, has been studied in PPFs [7], although evidence on its efficacy is not as consistent as for
nintedanib, and more research is needed [6]. Here, we report a descriptive series of 13 patients with PPF-ILD who received treatment
with nintedanib.
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Table 1

Summary of clinical records of 13 patients with non-idiopathic progressive pulmonary fibrosis treated with nintedanib.
Patient # 1 2
Age, y/sex 61/F 42/M
Diagnosis Seropositive RA (2005) + PPF Fibrotic pattern, indeterminate for UIP

Chest HRCT pattern

Previous treatments
Ongoing therapy
Antifibrotic treatment
Lung function

FVC % predicted
FVC (ml)

FEV1 % predicted
FEV1 (ml)
FEV1/FVC

Dico %*

Adverse events”

Outcome and current status

UIP with exuberant honeycombing progression

RTX + CYC (12 cycles), then TCL

NTD

12 months before initiation At initiation  After initiation’
68 68 80

1550 1530 1760

57 62 78

1080 1160 1400

70 76 79

29 21 30

No

Clinical and radiological improvement before dying of
COVID-19 in January 2021

Fibrotic NSIP with progression of reticulation, traction
bronchiectasis, and signs of acute exacerbation

CS + RTX

CS and RTX

NTD as bridge therapy to lung transplant

12 months before initiation At initiation  After initiation’
42 48 50

1710 1930 2020

44 49 50

1480 1660 1690

87 85 84

30 24 29

No
Bilateral transplant in June 2019 owing to progressive
worsening. Alive, no NTD.

Patient # 3 4
Age, y/sex 48/M 82/F
Diagnosis Unclassifiable Exacerbated hypersensitivity pneumonitis

Chest HRCT pattern

Previous treatments
Ongoing therapy
Antifibrotic treatment
Lung function

FVC % predicted
FVC (ml)

FEV1 % predicted
FEV1 (ml)
FEV1/FVC

Dico %*

Adverse events”

Outcome and current status

Vast reticulation with traction bronchiectasis predominantly
in upper lobes and unclassifiable septal thickening

CS

NTD

12 months before initiation At initiation  After initiation”
49 51 50

1850 2040 1940

57 52 50

2210 1690 1620

84 83 100

44 30 30

No

Bilateral transplant in June 2022 owing to progressive
worsening. Alive, no NTD.

Suspicion of hypersensitivity pneumonitis with fibrosis
progression, signs of acute exacerbation and progressive air

entrapment

Cs

CS boluses

NTD

12 months before initiation At initiation  After initiation”
80 - 82
1130 - 1230
95 - 96
1040 - 1041
92 - 112
40 - 31
No

Died of COVID-19 pneumonia.

Patient # 5 6
Age, y/sex 62/M 72/F
Diagnosis Fibrotic NSIP in progression Sarcoidosis

Chest HRCT pattern

Previous treatments
Ongoing therapy
Antifibrotic treatment

Lung function
FVC % predicted
FVC (ml)

FEV1 % predicted
FEV1 (ml)
FEV1/FVC

Dico %*

Adverse events”

Outcome and current status

Fibrotic NSIP

CS + CYC

Bilateral transplant in June 2020 owing to progressive
worsening. Alive, no NTD.

12 months before initiation At initiation  After initiation’
57 44 50

2350 1770 2000

60 47 52

1940 1460 1500

82 83 75

45 30 -

No
Alive, no NTD after lung transplant.

Bilateral and diffuse lung involvement predominantly in upper
lobes, with reticulation and areas of ground-glass opacity, air
entrapment, and traction bronchiectasis, suggestive of
sarcoidosis

CS - MTX

NTD

12 months before initiation At initiation  After initiation’

67 79 78
1580 1880 2030
60 66 69
1170 1290 1370
74 69 67
46 40 42
No

Treated with NTD and stable.

Patient # 7 8

Age, y/sex 75/F 84/F

Diagnosis Seropositive RA + PPF Sarcoidosis

Chest HRCT pattern UIP in a patient with RA Suggestive of sarcoidosis in fibrotic stage

Previous treatments TCZ + low-dose CS CS

Ongoing therapy - -

Antifibrotic treatment NTD NTD

Lung function 12 months before initiation At initiation”  After initiation’ 12 months before initiation At initiation  After initiation”
FVC % predicted 81 - 82 75 55 70

(continued on next page)
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Patient # 7 8

FVC (ml) 1550 - 1700 990 940 900
FEV1 % predicted 92 - 90 94 54 92
FEV1 (ml) 1430 - 1500 800 710 750
FEV1/FVC 92 - 88 80 75 83
Drco % 69 - 70 23 - 20
Adverse events” Diarrhea Diarrhea

Outcome and current status

NTD dose was reduced to 100 mg/12 h and diarrhea was
controlled. Patient weight 49 kg. Currently stable, treated with
NTD 100 mg/12 h.

NTD dose was reduced to 100 mg/12 h and diarrhea was
controlled. Patient height 1.50 m and weight 45 kg. Currently
stable, treated with NTD 100 mg/12 h.

Patient # 9 10

Age, y/sex 80/M 79/F

Diagnosis Antisynthetase syndrome with anti-Jo-1 Sarcoidosis

Chest HRCT pattern Fibrotic NSIP Sarcoidosis

Previous treatments CS + RTX CS + MTX

Ongoing therapy RTX + immunoglobulins -

Antifibrotic treatment NTD NTD

Lung function 12 months before initiation At initiation°  After initiation’ 12 months initiation At initiation  After initiation”
FVC % predicted 71 - 95 79 63 55
FVC (ml) 2150 - 2780 1280 1020 880
FEV1 % predicted 71 - 95 80 66 53
FEV1 (ml) 1510 - 2040 1020 840 660
FEV1/FVC 70 - 74 80 83 76
Dico % 49 - 61 41 45 33
Adverse events” No Liver toxicity

Outcome and current status

Treated with NTD, with clinical and radiological improvement
and radiological stability.

NTD was discontinued after 3 months of therapy because of
severe liver toxicity. Antifibrotic therapy was rejected by the
patient; clinical, functional, and radiological progression
with CS + MMF therapy.

Patient # 11 12

Age, y/sex 69/F 68/F

Diagnosis IPAF with fibrotic NSIP Idiopathic NSIP

Chest HRCT pattern Fibrotic NSIP Fibrotic NSIP

Previous treatments CS + MMF CS + CYC

Ongoing therapy - -

Antifibrotic treatment NTD NTD

Lung function 12 months before initiation At initiation  After initiation’ 12 months before initiation At initiation‘  After initiation’
FVC % predicted 67 44 44 41 - 41
FVC (ml) 1620 1210 1470 790 - 810
FEV1 % predicted 74 70 61 37 - 42
FEV1 (ml) 1470 1300 1310 590 - 680
FEV1/FVC 92 105 89 74 - 85
Dico % 37 30 35 28 - 30
Adverse events” No Liver toxicity

Outcome and current status

Treated with NTD and stable.

NTD was suspended because of liver toxicity. Then, after
normalization of liver function, NTD was initiated at 100 mg/12
h. Pending new follow-up to assess NTD dose increase.

Patient # 13

Age, y/sex 70/F

Diagnosis Seropositive RA

Chest HRCT pattern uUIP

Previous treatments CS

Ongoing therapy MTX + RTX

Antifibrotic treatment NTD

Lung function 12 months before initiation At initiation* After initiation”
FVC % predicted 79 - 80
FVC (ml) 2000 - 2020
FEV1 % predicted 80 - 82
FEV1 (ml) 1500 - 1600
FEV1/FVC 75 - 79
Dico % 50 - 48
Adverse events” 8 kg weight loss

Outcome and current status

NTD dose was reduced to 100 mg/12 h. Pending new control to assess NTD dose increase.

CS, corticosteroids; CYC, cyclophosphamide; Dy co, diffusing capacity of the lungs for carbon monoxide; F, female; FEV;, forced expiratory volume in
1 second; FVC, forced vital capacity; h, hour; HRCT, high-resolution computed tomography; IPAF, interstitial pneumonia with autoimmune features;
M, male; MMF, mycophenolate mofetil; MTX, methotrexate; NSIP, non-specific interstitial pneumonia; NTD, nintedanib; PPF, progressive pulmonary
fibrosis; RA, rheumatoid arthritis; RTX, rituximab; TCL, tacrolimus; TCZ, tocilizumab; UIP, usual interstitial pneumonia.
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2 Some Dy 0% data not available.

Y Only nintedanib-related adverse events as per physician’s criteria.

¢ Lung function tests not performed.

4 12 months after initiation. For patients #2, 3, 5, 10, and 12, lung function tests were performed at 4, 8, 5, 4, and 9 months, respectively. For
patient #9, these tests were performed after almost 13 months of nintedanib therapy.

2. Case presentations

The case series include nine women and four men aged between 45 and 86 years from a single center. All medical procedures were
performed in accordance with the Declaration of Helsinki. The diagnoses were sarcoidosis (n = 3), seropositive RA (n = 3), idiopathic
non-specific interstitial pneumonia (NSIP) (n = 2), interstitial pneumonia with autoimmune features (n = 1), fibrotic pattern inde-
terminate for usual interstitial pneumonia (UIP) (n = 1), hypersensitivity pneumonitis (n = 1), unclassifiable disease (n = 1), and
antisynthetase syndrome (n = 1). Some patients had two or more autoimmune diseases, including patient #8, who had psoriasis,
primary biliary cirrhosis, and hypothyroidism, in addition to advanced sarcoidosis, and patient #9, who presented with myasthenia
gravis and was subsequently diagnosed with antisynthetase syndrome with anti-Jo-1 and hypogammaglobinemia.

All PPFs were consistent with the criteria specified in the 2022 ATS/ERS/JRS/ALAT guidelines [6]. A well-established multidis-
ciplinary committee comprising pulmonologists, radiologists, rheumatologists, pathologists, and pharmacists assessed the underlying
diseases causing PPF.

Nintedanib was initiated after failure of CS and immunosuppressants (see Table 1 for details). Chest high-resolution computed
tomography (HRCT) suggested NSIP (n = 5), UIP (n = 3), sarcoidosis (n = 3), and hypersensitivity pneumonitis (n = 1). HRCT findings
in patient #3 were unclassifiable. Five patients (#1, 2, 3, 4 and 5) had signs of radiological progression, and two patients (#2 and 4)
showed signs of acute exacerbation before treatment with nintedanib. Patients underwent lung function tests before or at initiation of
nintedanib. Five of the 13 patients underwent further lung function tests after a variable period of treatment with nintedanib, and eight
patients underwent these tests at 12 months. Furthermore, all patients except three performed the 6-min walk test (6-MWT), with or
without supplementary oxygen, either before or at initiation of nintedanib. All but one experienced oxygen desaturation. Four patients
underwent a second 6-MWT after treatment with nintedanib and were found to have lower oxygen desaturation. As some patients were
elderly, biopsy was not considered because of the risk-benefit balance of this test in older individuals.

All patients initially received nintedanib 150 mg/12 h. Thirteen patients had previously received CS, and six patients had been
treated with immunosuppressants. Patient #9 had previously been treated with CS and pyridostigmine, as well as with rituximab and
immunoglobulins (Table 1).

Nintedanib was generally safe and well tolerated. Two patients had diarrhea, and their nintedanib dose was reduced to 100 mg/12
h. In a further two patients (#10 and #12), nintedanib was discontinued because of severe liver toxicity, with AST and ALT >5 x ULN.
Patient #10 recovered normal liver function, but she refused antifibrotic therapy and experienced clinical, functional, and radiological
progression. After 1 month, liver function values returned to normal in patient #12, and nintedanib was reintroduced at 100 mg/12 h.
Finally, patient #13 lost 8 kg of weight unexpectedly during the first six months of nintedanib treatment, and the dose was also reduced
to 100 mg/12 h.

At the end of follow up, eight patients were still being treated with nintedanib. One was on a waiting list for lung transplant and the
other seven patients were clinically, functionally, and/or radiologically stable. In a further two patients, who were also alive, nin-
tedanib was administered as bridge therapy to lung transplant and was discontinued after surgery. In the patient with severe liver
toxicity who did not re-initiate nintedanib, clinical status worsened. Two patients died of COVID-19 complications.

Table 1 shows detailed data on each of the 13 patients.

3. Discussion

This case series shows the heterogeneity of PPFs, as well as the potential benefit of nintedanib as antifibrotic therapy. While the 13
patients we report had PPF of different causes, sarcoidosis and RA were the most common. However, we were unable to report cases
from patients with PPF associated with occupational, therapeutic, or recreative exposures or patients with ILD with cysts and/or
airspace filling according to the 2022 guidelines [5]. Almost all patients had impaired lung function before receiving nintedanib. While
patient #9 showed previous improved FVC, he experienced clinical and radiological worsening in the previous year that was consistent
with PPF. Radiological progression after initiation of nintedanib was not assessed.

Nintedanib usually stabilized lung function. In addition, the improvement in patients #1 and #8 was better than expected in PPFs,
even with antifibrotic therapy. We could speculate that this improvement was due to the previous anti-inflammatory treatment with
CS, although this effect was not observed in other patients who had also received CS. Moreover, CS were the recommended first-line
therapy for PPFs before the arrival of antifibrotics.

The tolerability and safety of nintedanib were acceptable. Adverse events were reported in five patients (39%), with most being
mild and reversible. The dose of nintedanib was reduced to 100 mg/12 h in four patients because of adverse events, namely, diarrhea,
significant weight loss, and severe liver toxicity. All four patients continue to receive nintedanib at a reduced dose. The only case of
discontinuation involved a patient who developed severe liver toxicity and rejected further antifibrotic therapy.

Nintedanib is a multitargeted tyrosine kinase inhibitor that acts on key pathways leading to pulmonary fibrosis and inhibits key
fibrotic processes [3,8]. Initially approved for the treatment of idiopathic pulmonary fibrosis (IPF), nintedanib was also subsequently
approved by the United States Food and Drug Administration and the European Medicines Agency for the treatment of chronic
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fibrosing ILDs other than IPF. Its use in PPFs was supported by the results of the phase-3 INBUILD clinical trial, an international,
double-blind placebo-controlled clinical trial analyzing 663 patients with UIP or other chronic fibrosing ILDs. After 52 weeks, the rate
of decline in forced vital capacity was significantly lower among the 332 patients treated with nintedanib (—80.8 mL/year) than in the
331 patients who received placebo (—187.8 mL/year). The difference of 107 mL/year in forced vital capacity was statistically sig-
nificant (p < 0.001) [4]. After two years, nintedanib reduced the risk of events related to progression of ILD, with fewer patients whose
ILD progressed and who died (p = 0.0003 compared with placebo) and fewer patients who experienced acute exacerbation and died (p
= 0.04 compared with placebo) [9].

Given the strict inclusion and exclusion criteria in the INBUILD trial, patients such as those in this case series were poorly rep-
resented. Additionally, some of the patients had Dy o or FVC levels below the threshold established in the clinical trial. Therefore, we
provide new data on the use of nintedanib in a real-world population. Moreover, nintedanib was also used as a bridge to lung
transplant in some cases, despite the absence of previous evidence, because patients who had ‘Planned major surgical procedures’ were
excluded from the clinical trial. Finally, nintedanib was combined with other treatments, thus making it possible to obtain data not
only on effectiveness, but also on safety.

More data will be provided by the INREAL (NCT04702893) and INCHANGE (NCT05151640) studies, two ongoing real-world
evaluations of nintedanib in patients with PPF.

Our results are consistent with clinical trial data [9] and other real-world experiences in PPF associated with RA [10] or systemic
sclerosis [11]. Nintedanib generally attenuated the progression of pulmonary fibrosis in patients with non-IPF and advanced lung
function impairment, including patients awaiting lung transplant and elderly patients.

4. Conclusions

o Although the reduced number of patients and the observational nature of a case series preclude us from providing robust evidence,
our results suggest that nintedanib could be effective in PPF of different etiologies in real-world clinical practice.
e Nintedanib could also be useful in special populations such as patients awaiting lung transplant and elderly patients.
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