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ABSTRACT 
A phase 2b trial (NCT02345070) was conducted to evaluate the efficacy and safety of two dose levels/regimens 

of SAR156597 (a bispecific immunoglobulin G4 antibody that binds and neutralises both circulating 

interleukin-4 and interleukin-13), in comparison with placebo, administered to patients with idiopathic 

pulmonary fibrosis (IPF) over 52 weeks. 

DRI11772 was a multinational, randomised, double-blind, placebo-controlled, phase 2b trial. Patients 

aged >40 years with a documented diagnosis of IPF received SAR156597 200 mg once every week (QW), 

SAR156597 200 mg once every 2 weeks (Q2W) or placebo, over 52 weeks. The primary efficacy end-point was 

absolute change from baseline in percent-predicted forced vital capacity (FVC) at 52 weeks. 

Of 327 randomised patients, 325 received treatment with placebo (n=109), SAR156597 Q2W (n=108) or 

SAR156597 QW (n=108). The mean change from baseline in percent-predicted FVC at 52 weeks was –5.8%, –

5.2% and –6.3% for the placebo, Q2W and QW arms, respectively (Q2W versus placebo, p=0.59; QW versus 

placebo, p=0.63). The safety profile observed in the three treatment arms was generally similar, although serious 

adverse events were more common in the QW arm than in the other arms. 

The DRI11772 study failed to demonstrate a benefit for SAR156597 in the treatment of IPF.   



 

Introduction 
Idiopathic pulmonary fibrosis (IPF) is a progressive, chronic fibrotic disease of unknown cause, characterised by 

worsening dyspnoea and progressive loss of lung function, with a median survival of 2–3 years from diagnosis 

[1, 2]. According to the World Health Organization mortality database, the median mortality rate for IPF in 

Europe between 2001 and 2013 was 3.75/100,000 for men and 1.50/100,000 for women [3]. IPF is characterised 

by progressive loss of lung function and symptoms, including dyspnoea and cough; the aims of treatment are to 

slow disease progression, improve survival and maintain quality of life [2]. Current treatment recommendations 

are limited to the use of nintedanib (a tyrosine kinase inhibitor), pirfenidone (an antifibrotic agent) and antacid 

medications [4]. While the standard of care has improved over recent years, disease progression continues [2]. 

Although lung transplantation extends survival, this option is not available for most patients [2]. Therefore, 

there is a continued unmet medical need for alternative treatment options. 

Interleukin (IL)-4 and IL-13 may represent rational therapeutic targets for IPF. In patients with IPF, IL-4 and IL-

13 levels in bronchial alveolar lavage fluid are elevated compared with normal controls [5, 6]. IL-4 and IL-13 

can exhibit significant pro-fibrotic activity through the recruitment, activation and proliferation of fibroblasts, 

macrophages and myofibroblasts [7, 8], and by elevating periostin expression [9]. Monoclonal antibodies to IL-

13 have been investigated in phase 2 IPF trials (tralokinumab (MedImmune LLC), NCT01629667 [10]; 

lebrikizumab (Hoffmann-La Roche), NCT01872689; QAX576 (Novartis), NCT00532233 and NCT01266135). 

However, these have not yet demonstrated efficacy in this setting [10-12]. 
SAR156597 is an engineered humanised bispecific immunoglobulin G4 antibody that utilises an innovative 

tetravalent bispecific tandem immunoglobulin format to bind and neutralise circulating IL-4 and IL-13 [13]. A 

phase 1b/2a trial (NCT01529853) in patients with IPF found that SAR156597 reduced the level of thymus- and 

activation-regulated chemokine (TARC) [14], a protein biomarker directly induced by IL-4 and IL-13 [15]. 

We conducted a phase 2b trial (NCT02345070) to evaluate the efficacy and safety of two dose levels/regimens 

of SAR156597, in comparison with placebo, administered to patients with IPF over 52 weeks. 

Materials and methods 

Patient population 
The study included patients with IPF, both those with or without background antifibrotic therapy (pirfenidone or 

nintedanib). Key inclusion and exclusion criteria are outlined in table 1.  

Study design 
DRI11772 was a multinational, randomised, double-blind, placebo-controlled, phase 2b trial, designed to 

evaluate the safety and efficacy of two dose levels/regimens of SAR156597 (200 mg once every week (QW) or 

once every 2 weeks (Q2W)) administered subcutaneously to patients with IPF over 52 weeks. Following 

screening (up to 4 weeks), patients were randomised with a balanced allocation ratio (1:1:1) to receive: (1) 

SAR156597 QW (QW arm); (2) SAR156597 Q2W, alternating with placebo administered subcutaneously Q2W 

(Q2W arm); or (3) placebo QW (placebo arm) (figure 1). 

The randomisation was stratified; patients were grouped into two strata according to background antifibrotic 

therapy (pirfenidone or nintedanib). A blocked randomisation schedule was generated with records pre-allocated 

to each strata (two strata) and study arms (three arms) with a balanced allocation ratio (1:1:1).  

The study was conducted according to the principles of the 18th World Medical Assembly (Helsinki, Finland, 

1964) and all applicable amendments; the International Conference on Harmonisation of Technical 

Requirements for the Registration of Pharmaceuticals for Human Use guidelines for good clinical practice; and 
all applicable laws, rules and regulations. All participants provided written informed consent. 

Study procedures 

Pulmonary function tests (carbon monoxide diffusing lung capacity (DLCO) and forced vital capacity (FVC)) 

and pulse oximetry were performed at screening, baseline and at weeks 12, 24, 36, 52 and 64. Chest high-

resolution computed tomography (HRCT) was performed at baseline, if not performed within 1 year prior to 

screening, and at week 52. Blood samples for biomarker analysis were taken at baseline and at weeks 24 and 52, 

and at baseline and weeks 4, 12, 24, 36, 52 and 64 for antidrug antibodies (ADA) and pharmacokinetic (PK) 

analyses. Safety was evaluated over 64 weeks. 

Study assessments 

The primary efficacy end-point was absolute change from baseline in percent-predicted FVC at 52 weeks. 

Secondary efficacy end-points comprised disease progression (defined as decrease in absolute percent-predicted 

FVC ≥10%, decrease in absolute percent-predicted DLCO ≥15%, lung transplant or death at 52 weeks) and all-

cause mortality at 52 weeks. Exploratory efficacy end-points comprised acute exacerbations of IPF at 52 weeks, 

and respiratory and non-elective hospitalisations at 52 weeks. Confirmation of acute exacerbations of IPF was 



 

made by the local investigators by responding to a series of questions in line with the currently accepted 

definition [16]. 

Safety assessments comprised: adverse events (AEs)/treatment-emergent AEs (TEAEs); physical examination 

and body weight; vital signs and 12-lead electrocardiogram (ECG); clinical laboratory evaluations; and 

tolerability at the investigational medicinal product (IMP) injection site. 

Other assessments included biomarker quantification (TARC and periostin), immunogenicity testing for ADA, 

and PK analysis. 

Statistical analyses 
It was estimated that the standard deviation of the absolute change in percent-predicted FVC at 52 weeks would 

be approximately 12%. For the primary efficacy end-point, 92 patients per treatment group would yield 80% 

power to detect a 5% difference between the treatment groups and placebo. To allow for drop-outs, 

approximately 100 patients were randomised into each treatment group. Sample size calculation did not take 

account of background therapy. 

Analysis populations 

The modified intent-to-treat population (primary population for efficacy analyses) included all patients who 

received at least one injection of IMP and had a valid baseline and at least one post-baseline percent-predicted 

FVC measurement. The safety population included all randomised patients who received at least one injection 

of IMP. PK and ADA analyses were conducted for all randomised and treated patients who had at least one 
blood sample. 

The primary efficacy analysis comprised a rank-based analysis of covariance (RANCOVA), combining both 

continuous data (change from baseline in percent-predicted FVC) and clinical events (death and transplantation) 

to take into account informative missing values for percent-predicted FVC in case of deaths or lung 

transplantations. For each dose level/regimen of SAR156597, all participating patients (regardless of treatment 

assignment) were ranked according to a pre-specified hierarchical ranking of outcomes. If a comparison of 

deaths could not be conducted, then a comparison of lung transplantation was conducted; and if this could not be 

conducted, then a comparison was conducted of change from baseline in percent-predicted FVC at the latest 

time point at which data from both comparators were available. The RANCOVA model was adjusted on the 

stratification factor (based on background antifibrotic therapy) and included treatment group as the main factor 

and baseline percent-predicted FVC as a continuous covariate. 

Secondary time-to-event analyses used the log-rank test and Cox proportional hazards regression model, and 

results were presented as Kaplan–Meier curves. Safety, PK and biomarker variables were analysed using 

descriptive statistics. Changes in biomarker levels were analysed using a mixed model for repeated measures. 

Results 

Patient disposition 
A total of 652 patients were assessed for eligibility, of which 327 patients were randomised; 325 received 

treatment with placebo (n=109), SAR156597 Q2W (n=108) or SAR156597 QW (n=108) (figure 2). Overall, 

167 (51.1%) patients received a background therapy (pirfenidone or nintedanib) at study entry. In all, 253 

(77.4%) patients completed the study treatment period. The primary and safety populations each included 325 

patients. 

There were 320 patients (49%) who were screen failures in this trial; the most common reasons for screen 

failures were positive QuantiFERON-TB Gold test at screening (n=114; 36%), patients did not meet the 

inclusion criteria of central review of HRCT and lung biopsies (n=67; 21%) and the history of vasculitis or 

connective tissue disorders or positive antineutrophil cytoplasmic antibodies (n=33; 10%). 

Patient characteristics 
Patient demographics and baseline characteristics were similar across treatment arms (table 2). Patients’ IPF 

characteristics at baseline were comparable to those of other IPF cohorts [17-19]. Patients who received 

background therapy generally were diagnosed with IPF earlier and had an earlier onset of first IPF symptom, 

compared with those without background therapy (table S1). 

Efficacy 
There was no trend or significant difference in the primary end-point between the SAR156597 treatment arms 

and placebo (table 3; figure 3a). With RANCOVA, incidences of clinical events in the placebo arm were 9.2% 

for death and 0% for lung transplantation, with a non-imputed (for death and lung transplantation) mean change 

from baseline in percent-predicted FVC at 52 weeks of –4.4%; for the Q2W arm, the corresponding incidence 

rates were 6.5%, 0.9% and –4.7%; for the QW arm, they were 9.3%, 2.8% and –4.9% (Q2W versus placebo, 

p=0.42; QW versus placebo, p=0.39). With imputation for death, lung transplant and other missing data, the 



 

least squares (LS) mean change from baseline in percent-predicted FVC at 52 weeks was –5.8%, –5.2% and –

6.3% for the placebo, Q2W and QW arms, respectively (Q2W versus placebo, p=0.59; QW versus placebo, 

p=0.63).  

There were also no differences between treatment arms when data were stratified by background therapy: mean 

change from baseline in percent-predicted FVC at 52 weeks was –3.7%, –5.2% and –4.8% for the placebo, 

Q2W and QW arms, respectively, in patients without background therapy, and –5.1%, –4.2% and –5.0%, 

respectively, in those with background therapy. 

Secondary end-points 

No significant difference or trend was observed in disease progression between treatment groups over 52 weeks 

(Q2W versus placebo, p=0.90; QW versus placebo, p=0.31) (table 3; figure 3b). Similarly, no significant 
difference or trend was observed in all-cause mortality between treatment groups over 52 weeks (figure 3c). 

There were 10, 8 and 14 deaths in the placebo, Q2W and QW treatment arms, respectively (associated 

probability of all-cause mortality was 0.09, 0.08 and 0.13, respectively). 

Exploratory end-points 

There were fewer cases of acute exacerbations of IPF in the SAR156597 treatment arms (Q2W: n=5, 4.6%; 

QW: n=7, 6.5%) than the placebo arm (n=9, 8.3%) (table 3). More patients were hospitalised for any cause and 

for respiratory causes in the QW arm (any cause: n=38, 35.2%; respiratory causes: n=24, 22.2%) compared with 

the Q2W (n=22, 20.4%; n=13, 12.0%) and placebo arms (n=18, 16.5%; n=15, 13.8%) (table 3). 

Biomarker data 
There was a significant decrease in circulating TARC level in patients treated with SAR156597, compared to 

placebo, confirming target engagement. At 52 weeks, the LS mean change from baseline in TARC was +118.1 

ng/L (+27.6%), –6.8 ng/L (–4.4%) and –82.0 ng/L (–12.4%) for the placebo, Q2W and QW arms, respectively 

(Q2W versus placebo, p=0.04; QW versus placebo, p=0.002). In patients without background therapy, the LS 

mean change from baseline in TARC at 52 weeks was +132.4 ng/L (+35.6%), –76.9 ng/L (–1.2%) and –147.3 

ng/L (–10.9%) for the placebo, Q2W and QW arms, respectively (Q2W versus placebo, p=0.02; QW versus 

placebo, p=0.003); in those with background therapy, it was +108.3 ng/L (+58.0%), +74.0 ng/L (+28.7%) and –

28.4 ng/L (–9.1%), respectively (Q2W versus placebo, p=0.69; QW versus placebo, p=0.11). 

There were no significant differences between treatment arms in changes from baseline to week 52 in levels of 

periostin (+4.7%, +2.8% and +0.4% in the placebo, Q2W and QW arms, respectively). 

Immunogenicity 
SAR156597 was associated with a low level immunogenicity. In the placebo group, two of 109 patients were 

ADA positive at baseline and remained so until week 24 (n=1) and week 64 (n=1). In the Q2W arm, all patients 

were ADA negative at baseline; one of 107 patients developed transient positivity of ADA at week 36 only. In 

the QW arm, all 106 patients were ADA negative at baseline and throughout the study. 

PK analysis 
For both the Q2W and QW treatment arms, steady state was reached by week 12. SAR156597 Ctrough increased 

by 2.3-fold at week 52 between the QW and Q2W dosing regimens, consistent with an expected two-fold 

increase (figure 3d). No difference in SAR156597 Ctrough concentrations was observed in patients treated with or 

without background antifibrotic therapy prior to randomisation. 

Safety 
TEAEs were observed in 90.8%, 94.4% and 92.6% of patients in the placebo, Q2W and QW arms, respectively 
(table 4). The most frequently reported TEAEs (≥15% of patients in any arm) were worsening of IPF, cough, 

diarrhoea, viral upper respiratory tract infection and bronchitis. The TEAEs categorised by System Organ Class 

were generally balanced across the treatment arms, with the exception of cardiac disorders, which were reported 

more frequently in the QW arm (16.7%) than in the Q2W (9.3%) and placebo (6.4%) arms. However, no 

individual cardiac disorder was reported in ≥5% of the patients in any arm.  

The incidences of serious AEs (SAEs) and TEAEs leading to discontinuation were higher in the QW arm than in 

the Q2W and placebo arms. This was mainly driven by a higher incidence of worsening IPF and cardiac 

disorders in the QW arm, compared with the other arms. The only cardiac disorder reported as an SAE for more 

than one patient/arm was acute coronary syndrome, reported for two patients in the QW arm. A total of 30 

patients (9.2%) developed a TEAE that led to death (placebo: n=11, 10.1%; Q2W: n=6, 5.6%; QW: n=13, 

12.0%). The most frequently reported TEAE leading to death was related to IPF. 

The incidences of TEAEs, TEAEs considered related to study drug and SAEs were higher in patients who 

received background antifibrotic therapy prior to randomisation than in those who did not (table S2). 



 

Increased alanine aminotransferase (defined as ≥3×upper limit of normal (ULN) if baseline level was <ULN or 

≥2×ULN if baseline level was ≥ULN) was reported as an AE of special interest in nine patients, with the 

majority in the QW arm (placebo: n=1, 0.9%; Q2W: n=2, 1.9%; QW: n=6, 5.6%). Weight decrease (≥5% from 

baseline) occurred more frequently in the Q2W (32.4%) and QW (35.2%) arms than in the placebo arm (23.9%). 

There were no meaningful differences between treatment arms for other clinical laboratory parameters, vital 

signs, physical examination or ECG findings. 

Discussion 
In this phase 2 study, SAR156597 failed to demonstrate benefit in treating patients with IPF. The primary 

efficacy end-point (FVC change at 52 weeks) and key secondary efficacy end-points (disease progression and 

all-cause mortality) did not show a statistically significant difference between either of the SAR156597 

treatment regimens and placebo, regardless of stratification based on background antifibrotic therapy. Results 

for the exploratory efficacy end-points were mixed. The occurrence of (investigator-reported) acute IPF 

exacerbations was relatively balanced between treatment arms, although there was a trend towards a decrease in 

acute IPF exacerbations in the SAR156597 arms, compared with placebo. Respiratory and non-elective 

hospitalisations were, however, more frequently observed in the QW arm, compared with the Q2W and placebo 

arms. 

Although the incidence of TEAEs was similar across treatment arms, SAEs and TEAEs leading to 

discontinuation were more frequently observed in the QW arm than in the Q2W and placebo arms. This 

imbalance in TEAEs was mainly driven by a higher incidence of IPF events (progression or acute exacerbation) 

and cardiac events in the QW arm, compared with the other arms. The IPF events may have contributed to the 

imbalance in cardiac events, since they frequently occurred contemporaneously. In other respects, the safety 

profile observed in the three treatment arms was generally similar. SAR156597 was associated with a low level 

of immunogenicity in this study. 
TARC is directly induced by IL-4 and IL-13 receptor activation [15] and is one of the key biomarkers of target 

engagement by SAR156597. In our study, SAR156597 reduced TARC levels in an apparently dose-dependent 

way, compared to placebo. These findings are consistent with those of a previous phase 1b/2a trial 

(NCT01529853) and indicate that SAR156597 engaged with its target. However, this did not result in any 

discernible benefits in terms of IPF treatment, suggesting that IL-4 and IL-13 may not play as dominant a role in 

disease progression and pathogenesis as previously thought. Since there was a trend towards a decrease in the 

occurrence of acute IPF exacerbations in the SAR156597 arms, compared with placebo, it may be speculated 

that different pathways exist for IPF exacerbations versus lung function. Recently, inhibition of the IL-13 

pathway with tralokinumab, a human anti-IL-13 monoclonal antibody, showed no effect on the rate of decline of 

lung function over 52 weeks in a phase 2 trial in patients with mild-to-moderate IPF [10]. In that trial, 

tralokinumab-treated patients had a numerically greater decline in FVC, in comparison with placebo-treated 

patients, and the percentage of subjects with a decline in percent-predicted FVC ≥10% at week 52 was greater 

for patients treated with tralokinumab compared with placebo [10]. In another recent phase 2 trial, the addition 

of lebrikizumab to background pirfenidone therapy was similarly not associated with a treatment benefit in 

terms of FVC change over 52 weeks; however, as in our trial, there was a suggestion of benefit in terms of acute 

IPF exacerbations, as well as mortality [12]. These data question the role of IL-13 in IPF pathophysiology. Thus, 

although the present study failed to demonstrate a benefit for SAR156597 in IPF treatment, it is nonetheless a 

valid negative study.  
Approximately half the patients included in this study were receiving background antifibrotic therapy before 

randomisation. Such patients are likely to have more severe disease than those naïve to antifibrotic treatment, 

which may have introduced bias into the study design, and subanalysis of the primary efficacy end-point results 

revealed no trends or differences between treatment arms when data were stratified by background therapy. The 

incidences of TEAEs, treatment-related TEAEs and SAEs were higher in patients receiving background 

antifibrotic therapy than in those who were not. The most commonly reported TEAEs and SAEs were IPF 

events (progression or acute exacerbation), perhaps supporting the idea that patients who were receiving 

background antifibrotic therapy had more severe disease than those naïve to this therapy. There is no known 

reason to suggest that drug–drug interactions between SAR156597 and background antifibrotic therapy may 

have affected the observed safety findings, although this was not specifically analysed in the study. No 

difference in Ctrough was observed between patients who were and those who were not receiving background 

antifibrotic therapy; however, the sample size calculation did not take into account background antifibrotic 

therapy use. These findings may have implications for the methodology employed for future IPF trials. 

In the present trial, screen failure rate was 49%. One of the main reasons for screen failure was positive 

QuantiFERON-TB Gold test, accounting for 36% of cases, observed mainly in this trial. The high screen failure 

rate is in line with the published reports of other IPF clinical trials, such as the INPULSIS, CAPACITY, 

ASCEND, PANTHER IPF, ARTEMIS IPF and RAINIER IPF trials [17-22]. 



 

In summary, this valid negative study failed to demonstrate a benefit for SAR156597 in the treatment of IPF. 

The SAR156597 200-mg QW dose was associated with a more unfavourable safety profile than the SAR156597 

200-mg Q2W dose and placebo. While neutralisation of both IL-4 and IL-13 by humanised bispecific 

immunoglobulin G4 antibody did not have a successful outcome on FVC and other relevant clinical events in 

patients with IPF, further research is required to determine whether IL-4 and IL-13 are involved in IPF 

exacerbations versus lung function. 
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Tables 
TABLE 1 Key inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 

 Adult male or female patients with documented 
diagnosis of IPF according to the following criteria: 

o Exclusion of other known causes of interstitial 

lung disease (e.g. domestic and occupational 

environmental exposures, connective tissue 

disease and drug toxicity)
# 

AND 

o Combination of patterns of UIP on HRCT 

images of chest and on surgical lung biopsy 

(when obtained)
# 

OR 

o Presence of possible UIP pattern
#
 on HRCT 

images of chest AND additional evidence of 

traction bronchiectasis as assessed by an 

experienced chest radiologist (central review
¶
) 

 Signed written informed consent 

 Age ≤40 years 

 IPF disease diagnosis >5 years 

 FVC <40% of predicted value 

 DLCO corrected for haemoglobin <30% of 

predicted value 

 Severe chronic obstructive bronchitis as 
characterised by FEV1/FVC <0.70 

 Known diagnosis of significant respiratory 

disorders other than IPF 

 Pulmonary artery hypertension requiring a specific 
treatment 

 Currently listed and/or anticipated to be listed for 

lung transplantation within the next 6 months (on 

an active list) 

 History of vasculitis or connective tissue disorders 
or antineutrophil cytoplasmic auto-antibody 

positive 

 Acute myocardial infarction within 6 months prior 

to screening 
#
As defined by 2011 American Thoracic Society/European Respiratory Society/Japanese Respiratory 

Society/Latin American Thoracic Association guidelines [1]. 
¶
The patterns of UIP on HRCT images of chest 

and histopathology in surgical lung biopsy (if conducted) were reviewed by central reviewers (a radiologist and 

a pathologist experienced in interstitial lung diseases) to confirm diagnosis of IPF for consistency. DLCO: carbon 

monoxide diffusing lung capacity; FEV1: forced expiratory volume over 1 s; FVC: forced vital capacity; HRCT: 

high-resolution computed tomography; IPF: idiopathic pulmonary fibrosis; UIP: usual interstitial pneumonia.  

  



 

TABLE 2 Patient demographics and baseline characteristics (randomised population)
 

 Placebo SAR156597 Q2W SAR156597 QW 

Demographics 

N 110 109 108 

Age, years 

Mean (SD) 

Median (range) 

 

69.0 (8.6) 

70.0 (40–84) 

 

67.4 (7.2) 

67.0 (48–85) 

 

68.0 (7.6) 

68.0 (44–85) 

Sex, n (%) 

Male 

Female 

 

88 (80.0) 

22 (20.0) 

 

77 (70.6) 

32 (29.4) 

 

81 (75.0) 

27 (25.0) 

Race, n (%) 

White 

Black/African American 

Asian 

Other 

 

105 (95.5) 

0 

5 (4.5) 

0 

 

104 (95.4) 

0 

5 (4.6) 

0 

 

99 (91.7) 

2 (1.9) 

7 (6.5) 

0 

Baseline characteristics 

Smoking habits, n (%) 

Never smoked 

Quit smoking 

Currently smokes 

 

36 (32.7) 

70 (63.6) 

4 (3.6) 

 

44 (41.1)
# 

59 (55.1)
# 

4 (3.7)
# 

 

32 (30.2)
¶ 

70 (66.0)
¶ 

4 (3.8)
¶ 

Time since IPF diagnosis,years 

Mean (SD) 

Median (range) 

 

1.9 (1.4) 

1.7 (0.1–5.0) 

 

1.8 (1.4) 

1.6 (0.1–4.8) 

 

1.8 (1.3) 

1.6 (0.1–5.0) 

Time since first IPF symptoms, years 

Mean (SD) 

Median (range) 

 

3.2 (2.2) 

2.8 (0.1–12.2) 

 

3.5 (2.3) 

3.1 (0.3–16.2) 

 

3.4 (2.0) 

3.1 (0.4–10.2) 

Any acute exacerbation within past 12 months 
prior to enrolment, n (%) 

Yes 

No 

 

 

6 (5.5) 

104 (94.5) 

 

 

6 (5.5) 

103 (94.5) 

 

 

5 (4.6) 

103 (95.4) 

Family IPF history, n (%) 

Yes 

No 

Unknown 

 

10 (9.1) 

93 (84.5) 

7 (6.4) 

 

6 (5.6)
$ 

99 (91.7)
$ 

3 (2.8)
$ 

 

10 (9.3) 

94 (87.0) 

4 (3.7) 

Supplemental oxygen use, n (%) 

Yes 

No 

 

17 (15.5) 

93 (84.5) 

 

12 (11.0) 

97 (89.0) 

 

16 (14.8) 

92 (85.2) 

Pulmonary function tests 

FVC % predicted, %    



 

Mean (SD) 

Median (range) 

Ɨ
71.5 (16.0)

Ɨ
 

72.0 (40–118)
Ɨ 

70.3 (17.8) 

69.0 (37–117) 

68.9 (16.0) 

68.5 (38–114) 

FVC % predicted, n (%) 

≤60% 

>60% and ≤75% 

>75% 

 

29 (26.6)
Ɨ
 

32 (29.4)
Ɨ
 

48 (44.0)
Ɨ
 

 

38 (34.9) 

34 (31.2) 

37 (33.9) 

 

35 (32.4) 

36 (33.3) 

37 (34.3) 

FVC, L 

Mean (SD) 

Median (range) 

 

2.7 (0.8)
Ɨ 

2.7 (1.1–5.0)
Ɨ
 

 

2.6 (0.7) 

2.5 (0.9–4.6) 

 

2.5 (0.7) 

2.5 (1.2–5.0) 

DLCO % predicted, % 

Mean (SD) 

Median (range) 

 

51.6 (16.9) 

50.0 (27–130) 

 

48.7 (15.3)
$ 

45.0 (20–104)
$ 

 

48.7 (15.1) 

47.0 (28–110) 

DLCO % predicted, n (%) 

≤40% 

>40% and ≤55% 

>55% 

 

32 (29.1) 

36 (32.7) 

42 (38.2) 

 

36 (33.3)
$ 

43 (39.8)
$ 

29 (26.9)
$ 

 

39 (36.1) 

38 (35.2) 

31 (28.7) 

FEV1/FVC 

Mean (SD) 

Median (range) 

 

80.8 (5.6)
Ɨ 

81.0 (66–96)
Ɨ 

 

81.7 (5.7) 

82.0 (66–95) 

 

81.1 (6.2) 

82.0 (68–99) 

Concomitant medication, n (%) 

    

Any specific concomitant medication 87 (79.1) 83 (76.1) 85 (78.7) 

Pirfenidone background therapy 43 (39.1) 40 (36.7) 38 (35.2) 

Nintedanib background therapy 14 (12.7) 15 (13.8) 18 (16.7) 

Systemic corticosteroid therapy 11 (10.0) 8 (7.3) 7 (6.5) 

N-acetylcysteine therapy 10 (9.1) 11 (10.1) 15 (13.9) 

Antacid therapy 4 (3.6) 4 (3.7) 6 (5.6) 

Proton pump inhibitor therapy 56 (50.9) 47 (43.1) 56 (51.9) 

H2-receptor blocker therapy 3 (2.7) 4 (3.7) 5 (4.6) 
¶
N=106, 

#
N=107, 

$
N=108, 

Ɨ
N=109. 

DLCO: carbon monoxide diffusing lung capacity; FEV1: forced expiratory volume over 1 s; FVC: forced vital 

capacity; IPF: idiopathic pulmonary fibrosis; QW: once every week; Q2W: once every 2 weeks; SD: standard 

deviation. 



 

TABLE 3 Summary of primary, secondary and exploratory efficacy end-points (modified intent-to-treat 

population)
  

 
Placebo 

(N=109) 

SAR156597 Q2W 

(N=108) 

SAR156597 QW 

(N=108) 

Primary end-point    

Primary analysis (RANCOVA)
# 

Death, n (%) 

Lung transplant, n (%) 

Change from baseline to 52 weeks in % predicted 
FVC 

Mean (SD) 

p-value versus placebo 

 

10 (9.2) 

0 

 

–4.4 (5.8) 

 

7 (6.5) 

1 (0.9) 

 

–4.7 (6.4) 

0.42 

 

10 (9.3) 

3 (2.8) 

 

–4.9 (6.9) 

0.39 

Sensitivity analysis 

Change from baseline to 52 weeks in % predicted 

FVC 

LS mean (SE) 

LS mean difference versus placebo (SE) 

95% CI 

p-value versus placebo 

 

 

–5.8 (0.7) 

 

 

–5.2 (0.7) 

0.6 (1.0) 

(–1.5, 2.6) 

0.59 

 

 

–6.3 (0.8) 

–0.5 (1.1) 

(–2.6, 1.6) 

0.63 

Secondary end-points    

Disease progression at 52 weeks 

Number of events 

Probability of events 

HR versus placebo 

95% CI 

p-value versus placebo 

 

35 

0.512 

 

 

 

 

35 

0.460 

1.023 

(0.640, 1.636) 

0.90 

 

42 

0.537 

1.255 

(0.801, 1.966) 

0.31 

Decomposition of the disease progression composite 
end-point 

Absolute decrease in % predicted FVC ≥10 

Number of events 

Probability of events 

HR versus placebo 

Absolute decrease in % predicted DLCO ≥15 

Number of events 

Probability of events 

HR versus placebo 

Lung transplant 

Number of events 

Probability of events 

Death 

Number of events 

 

 

14 

0.158 

 

 

13 

0.362 

 

 

0 

0.000 

 

8 

 

 

13 

0.262 

0.955 

 

15 

0.206 

1.197 

 

1 

0.011 

 

6 

 

 

20 

0.389 

1.501 

 

12 

0.138 

0.981 

 

2 

0.028 

 

8 



 

Probability of events 

HR versus placebo 

0.089 0.065 

0.748 

0.093 

1.018 

Exploratory end-points    

Acute exacerbations of IPF    

Any suspected IPF exacerbation TEAE, n (%) 12 (11.0) 7 (6.5) 9 (8.3) 

Confirmed acute IPF exacerbation, n (%) 9 (8.3) 5 (4.6) 7 (6.5) 

Respiratory and non-elective hospitalisations 

Any hospitalisation, n (%) 18 (16.5) 22 (20.4) 38 (35.2) 

Type of hospitalisation, n (%) 

Elective 

Non-elective 

 

3 (2.8) 

16 (14.7) 

 

9 (8.3) 

17 (15.7) 

 

10 (9.3) 

32 (29.6) 

Reason for hospitalisation, n (%) 

Respiratory 

Other 

 

15 (13.8) 

5 (4.6) 

 

13 (12.0) 

12 (11.1) 

 

24 (22.2) 

22 (20.4) 
#
RANCOVA analysis is based on a global ranking combining both clinical events (death and transplantation) 

and continuous data (change from baseline in percent-predicted FVC). See methodological section for more 

detail. CI: confidence interval; DLCO: carbon monoxide diffusing lung capacity; FVC: forced vital capacity; HR: 

hazard ratio; IPF: idiopathic pulmonary fibrosis; LS: least squares; QW: once every week; Q2W: once every 2 

weeks; RANCOVA: rank-based analysis of covariance; SE: standard error; TEAE: treatment-emergent adverse 

event.  



 

TABLE 4 Summary of TEAEs (safety population) 

 
Placebo 

(N=109) 

SAR156597 

Q2W 

(N=108) 

SAR156597 QW 

(N=108) 

Patients with any TEAE, n (%) 99 (90.8) 102 (94.4) 100 (92.6) 

Most frequently reported TEAEs,
#
 n (%) 

Idiopathic pulmonary fibrosis 

Cough 

Diarrhoea 

Viral upper RTI 

Bronchitis 

 

19 (17.4) 

12 (11.0) 

16 (14.7) 

16 (14.7) 

13 (11.9) 

 

19 (17.6) 

22 (20.4) 

23 (21.3) 

18 (16.7) 

18 (16.7) 

 

30 (27.8) 

18 (16.7) 

12 (11.1) 

12 (11.1) 

11 (10.2) 

Patients with TEAEs by intensity, n (%) 

Mild 

Moderate 

Severe 

 

85 (78.0) 

70 (64.2) 

22 (20.2) 

 

83 (76.9) 

71 (65.7) 

24 (22.2) 

 

85 (78.7) 

76 (70.4) 

42 (38.9) 

Patients with any treatment-related TEAE, n (%) 35 (32.1) 32 (29.6) 35 (32.4) 

Patients with any SAE, n (%) 26 (23.9) 27 (25.0) 46 (42.6) 

Most frequently reported SAEs,
¶
 n (%) 

IPF 

Pneumonia 

Pulmonary hypertension 

Bronchitis 

Septic shock 

Pulmonary embolism 

Acute coronary syndrome 

Lung infection 

Respiratory failure 

Hepatic congestion 

 

10 (9.2) 

4 (3.7) 

0 

1 (0.9) 

2 (1.8) 

2 (1.8) 

1 (0.9) 

0 

0 

0 

 

9 (8.3) 

3 (2.8) 

2 (1.9) 

0 

0 

0 

0 

2 (1.9) 

0 

0 

 

22 (20.4) 

8 (7.4) 

2 (1.9) 

2 (1.9) 

1 (0.9) 

1 (0.9) 

2 (1.9) 

0 

2 (1.9) 

2 (1.9) 

Patients with any treatment-related SAE, n (%) 5 (4.6) 5 (4.6) 3 (2.8) 

Patients with any TEAE leading to death, n (%) 11 (10.1) 6 (5.6) 13 (12.0) 

Most frequently reported TEAEs leading to death,
¶
 

n (%) 

IPF 

Pneumonia 

Septic shock 

 

6 (5.5) 

1 (0.9) 

2 (1.8) 

 

0 

2 (1.9) 

0 

 

7 (6.5) 

0 

1 (0.9) 

Patients with any TEAE leading to discontinuation, 

n (%) 
15 (13.8) 13 (12.0) 23 (21.3) 

Most frequently reported TEAEs leading to 

discontinuation,
¶
 n (%) 

IPF 

Pulmonary hypertension 

 

8 (7.3) 

0 

 

4 (3.7) 

2 (1.9) 

 

9 (8.3) 

0 



 

Transient ischaemic attack 0 2 (1.9) 0 
#
≥15% patients in any arm. 

¶
>1 patient in any arm. IPF: idiopathic pulmonary fibrosis; QW: once every week; 

Q2W: once every 2 weeks; RTI: respiratory tract infection; SAE: serious adverse event; TEAE: treatment-

emergent adverse event. 



 

Figures  
FIGURE 1 Study design.  

 
D: day; QW: once every week; Q2W: once every 2 weeks; R: randomisation; SC: subcutaneous; W: week. 

  



 

FIGURE 2 Patient disposition.  

 

 
HRCT: high-resolution computed tomography; mITT: modified intent-to-treat; PK: pharmacokinetic; QW: once 

every week. Q2W: once every 2 weeks. 

*A total of 320 patients (49%) were screen failures in this trial; the most common reasons were positive 

QuantiFERON-TB Gold test at screening (n=114; 36%), patients did not meet the inclusion criteria of central 

review of HRCT and lung biopsies (n=67; 21%) and the history of vasculitis or connective tissue disorders or 

positive antineutrophil cytoplasmic antibodies (n=33; 10%). A patient could have more than one criterion not 

met. 

 

  



 

FIGURE 3 (a) Absolute change from baseline in percent-predicted FVC: adjusted mean (±SE) 

profile over time by treatment group (mITT population); (b) Disease progression:* Kaplan–Meier cumulative 

incidence curve by treatment group (mITT population); (c) All-cause mortality: Kaplan–Meier cumulative 

incidence curve by treatment group (mITT population); and (d) PK analysis: mean (±SD) C trough profiles over 

time by treatment group (PK population). 

 

 
 

Ctrough: lowest concentration a drug reaches before next dose is administered; mITT: modified intent-to-treat; 

PK: pharmacokinetic; QW: once every week. Q2W: once every 2 weeks; SD: standard deviation; SE: standard 

error. 

*Disease progression was defined as decrease in absolute percent-predicted FVC ≥10% or decrease in absolute 

percent-predicted DLCO ≥15 percent or lung transplant or death at 52 weeks. 

 



 

Supplementary information 
TABLE S1 IPF history and relevant baseline characteristics by treatment group in patients treated with 

and without background therapy (randomised population) 

 Patients with background therapy Patients without background 

therapy 

 Placebo SAR156597 
Q2W 

SAR156597 
QW 

Placebo SAR156597 
Q2W 

SAR156597 
QW 

Time since IPF diagnosis, 

years 

N 

Mean (SD) 

Median (range) 

 

56 

1.9 (1.2) 

1.8 (0.1–
5.0) 

 

55 

2.0 (1.3) 

1.7 (0.3–4.8) 

 

56 

2.0 (1.2) 

1.8 (0.4–5.0) 

 

54 

1.8 (1.5) 

1.6 (0.1–
4.9) 

 

54 

1.7 (1.4) 

1.4 (0.1–4.8) 

 

52 

1.7 (1.3) 

1.4 (0.1–4.5) 

Time since first IPF symptoms, 
years 

N 

Mean (SD) 

Median (range) 

 

56 

3.1 (2.0) 

2.7 (0.8–
12.2) 

 

55  

4.1 (2.6) 

3.7 (0.9–16.2) 

 

56 

3.6 (2.0) 

3.6 (0.6–
10.2) 

 

54 

3.3 (2.4) 

3.1 (0.1–
11.1) 

 

54 

3.0 (1.8) 

2.6 (0.3–7.9) 

 

52 

3.1 (2.0) 

2.6 (0.4–8.2) 

Any acute exacerbation within 

the past 12 months prior to 

enrolment, n (%) 

N 

Yes 

No 

 

 

56 

1 (1.8) 

55 (98.2) 

 

 

55 

1 (1.8) 

54 (98.2) 

 

 

56 

2 (3.6) 

54 (96.4) 

 

 

54 

5 (9.3) 

49 (90.7) 

 

 

54 

5 (9.3) 

49 (90.7) 

 

 

52 

3 (5.8) 

49 (94.2) 

Family IPF history, n (%) 

N 

Yes 

No 

Unknown 

 

56 

6 (10.7) 

44 (78.6) 

6 (10.7) 

 

54 

2 (3.7) 

49 (90.7) 

3 (5.6) 

 

56 

5 (8.9) 

47 (83.9) 

4 (7.1) 

 

54 

4 (7.4) 

49 (90.7) 

1 (1.9) 

 

54 

4 (7.4) 

50 (92.6) 

0 

 

52 

5 (9.6) 

47 (90.4) 

0 

Supplemental oxygen use, n 

(%) 

N 

Yes 

No 

 

56 

12 (21.4) 

44 (78.6) 

 

55 

7 (12.7) 

48 (87.3) 

 

56 

10 (17.9) 

46 (82.1) 

 

54 

5 (9.3) 

49 (90.7) 

 

54 

5 (9.3) 

49 (90.7) 

 

52 

6 (11.5) 

46 (88.5) 

IPF: idiopathic pulmonary fibrosis; QW: once every week; Q2W: once every 2 weeks; SD: standard deviation. 

  



 

TABLE S2 Summary of TEAEs in patients treated with and without background therapy (safety 

population) 

 Patients with background therapy Patients without background 

therapy 

 
Placebo 

 
(N=55) 

SAR156597 

Q2W 
(N=54) 

SAR156597 

QW 
(N=56) 

Placebo 
 

(N=54) 

SAR156597 

Q2W 
(N=54) 

SAR156597 

QW 
(N=52) 

Patients with any TEAE, n (%) 52 
(94.5) 

54 (100) 56 (100) 47 
(87.0) 

48 (88.9) 44 (84.6) 

Most frequently reported 
TEAEs,

#
 n (%) 

IPF 

Diarrhoea 

Cough 

Viral upper RTI 

Dyspnoea 

Bronchitis 

Nausea 

Weight decreased 

Injection site reaction 

Back pain 

Upper RTI 

Pneumonia 

Injection site erythema 

Lower RTI 

Headache 

Injection site haematoma 

RTI 

Rhinitis 

Decreased appetite 

 

11 

(20.0) 

9 (16.4) 

9 (16.4) 

8 (14.5) 

6 (10.9) 

5 (9.1) 

7 (12.7) 

7 (12.7) 

5 (9.1) 

4 (7.3) 

8 (14.5) 

4 (7.3) 

2 (3.6) 

2 (3.6) 

5 (9.1) 

0 

6 (10.9) 

0 

1 (1.8) 

 

13 (24.1) 

18 (33.3) 

12 (22.2) 

9 (16.7) 

8 (14.8) 

11 (20.4) 

6 (11.1) 

7 (13.0) 

6 (11.1) 

8 (14.8) 

4 (7.4) 

3 (5.6) 

3 (5.6) 

6 (11.1) 

4 (7.4) 

5 (9.3) 

4 (7.4) 

7 (13.0) 

6 (11.1) 

 

19 (33.9) 

9 (16.1) 

11 (19.6) 

7 (12.5) 

8 (14.3) 

5 (8.9) 

7 (12.5) 

6 (10.7) 

8 (14.3) 

6 (10.7) 

5 (8.9) 

9 (16.1) 

9 (16.1) 

3 (5.4) 

2 (3.6) 

6 (10.7) 

0 

1 (1.8) 

1 (1.8) 

 

8 (14.8) 

7 (13.0) 

3 (5.6) 

8 (14.8) 

5 (9.3) 

8 (14.8) 

2 (3.7) 

2 (3.7) 

1 (1.9) 

5 (9.3) 

5 (9.3) 

2 (3.7) 

1 (1.9) 

0 

2 (3.7) 

2 (3.7) 

2 (3.7) 

1 (1.9) 

0 

 

6 (11.1) 

5 (9.3) 

10 (18.5) 

9 (16.7) 

2 (3.7) 

7 (13.0) 

3 (5.6) 

3 (5.6) 

5 (9.3) 

5 (9.3) 

6 (11.1) 

2 (3.7) 

4 (7.4) 

6 (11.1) 

1 (1.9) 

0 

1 (1.9) 

1 (1.9) 

1 (1.9) 

 

11 (21.2) 

3 (5.8) 

7 (13.5) 

5 (9.6) 

5 (9.6) 

6 (11.5) 

2 (3.8) 

2 (3.8) 

2 (3.8) 

3 (5.8) 

3 (5.8) 

4 (7.7) 

1 (1.9) 

3 (5.8) 

7 (13.5) 

0 

3 (5.8) 

1 (1.9) 

1 (1.9) 

Patients with any treatment-
related TEAE, n (%) 

22 
(40.0) 

22 (40.7) 28 (50.0) 13 
(24.1) 

10 (18.5) 7 (13.5) 

Patients with any SAE, n (%) 17 

(30.9) 
17 (31.5) 26 (46.4) 9 (16.7) 10 (18.5) 20 (38.5) 

Most frequently reported SAEs,
¶
 

(%) 

IPF 

Pneumonia 

Bronchitis 

Respiratory failure 

 

7 (12.7) 

3 (5.5) 

1 (1.8) 

0 

 

7 (13.0) 

2 (3.7) 

0 

0 

 

14 (25.0) 

5 (8.9) 

0 

0 

 

3 (5.6) 

1 (1.9) 

0 

0 

 

2 (3.7) 

1 (1.9) 

0 

0 

 

8 (15.4) 

3 (5.8) 

2 (3.8) 

2 (3.8) 

Patients with any treatment-

related SAE, n (%) 
4 (7.3) 4 (7.4) 3 (5.4) 1 (1.9) 1 (1.9) 0 



 

Patients with any TEAE leading 

to death, n (%) 
7 (12.7) 3 (5.6) 6 (10.7) 4 (7.4) 3 (5.6) 7 (13.5) 

Most frequently reported TEAEs 

leading to death,
¶
 n (%) 

IPF 

 

5 (9.1) 

 

0 

 

4 (7.1) 

 

1 (1.9) 

 

0 

 

3 (5.8) 

Patients with any TEAE leading 

to discontinuation, n (%) 
8 (14.5) 9 (16.7) 12 (21.4) 7 (13.0) 4 (7.4) 11 (21.2) 

Most frequently reported TEAEs 

leading to discontinuation,
¶
 n 

(%) 

IPF 

Transient ischaemic attack 

 

 

6 (10.9) 

0 

 

 

4 (7.4) 

0 

 

 

6 (10.7) 

0 

 

 

2 (3.7) 

0 

 

 

0 

2 (3.7) 

 

 

3 (5.8) 

0 

#
≥10% patients in any arm; 

¶
>1 patient in any arm. 

IPF: idiopathic pulmonary fibrosis; QW: once every week; Q2W: once every 2 weeks; RTI: respiratory tract 
infection; SAE: serious adverse event; TEAE: treatment-emergent adverse event. 
 
 

 


