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Aim

n	� To assess the efficacy and safety of nintedanib in patients with IPF at different TORVAN stages.

Methods

n	 �Data were pooled from three international placebo-controlled trials of nintedanib: the 
TOMORROW trial4 and the two INPULSIS trials.5

n	 �Points were assigned to age, FVC % predicted, DLco % predicted, and certain comorbidities at 
baseline to generate a total score that classified patients as at TORVAN stage I, II, III, or IV:

n	 �In post-hoc analyses, we analyzed the following over 52 weeks in subgroups by TORVAN stage 
(I, II, or III/IV) at baseline:

	 –	 Rate of decline in FVC (mL/year) 

	 –	 Time to disease progression (absolute decline in FVC ≥10% predicted or death) 

	 –	 Time to first investigator-reported acute exacerbation 

	 –	 Change in St. George’s Respiratory Questionnaire (SGRQ) total score (a measure of  
		  health-related quality of life)6

	 –	 Adverse events

n	 �Interaction p-values were calculated to assess potential heterogeneity in the treatment effect of 
nintedanib versus placebo across the subgroups. No adjustment for multiplicity was made.

Annual rate of decline in FVC

n	 �In the placebo group, the annual rate of decline in FVC was similar across subgroups by TORVAN 
stage. The effect of nintedanib on reducing the annual rate of decline in FVC was consistent 
across the subgroups (Figure 1).

Conclusions
	n	 �In patients with IPF, the effect of nintedanib in reducing the rate of decline in FVC was similar irrespective of TORVAN stage at baseline.

n	 �The adverse event profile of nintedanib was consistent across subgroups by TORVAN stage. In both the nintedanib and placebo groups, adverse events leading to treatment 
discontinuation were more frequent in patients at TORVAN stages II to IV than stage I, while the proportion of patients with serious adverse events increased with TORVAN stage.
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Disease progression and acute exacerbations

n	 �The effect of nintedanib on disease progression (absolute decline in FVC ≥10% predicted or death) 
was consistent across the subgroups by TORVAN stage (Table).

n	 �In both treatment groups, the proportion of patients with acute exacerbations increased with 
increasing TORVAN stage at baseline. Numerically smaller proportions of patients treated with 
nintedanib than placebo had acute exacerbations in all subgroups by TORVAN stage (Table).

Change in SGRQ total score

n	 �In the placebo group, SGRQ total score increased (worsened) over 52 weeks to a greater extent with 
increasing TORVAN stage at baseline. Increases (worsening) in SGRQ total score were numerically 
smaller in the nintedanib group than in the placebo group in all the subgroups (Figure 2).

Adverse events 

Introduction

n	� IPF is a progressive fibrosing interstitial lung disease (ILD) characterized by loss of lung function 
and early mortality.1

n	� Patients with IPF frequently have comorbidities that affect survival.2,3

n	� The TORVAN index and staging system was developed to predict mortality in patients with IPF 
based on age, FVC, DLco and common comorbidities.3

TORVAN stage I TORVAN stage II TORVAN stage III/IV
Nintedanib 

(n=285)
Placebo 
(n=209)

Nintedanib 
(n=253)

Placebo 
(n=147)

Nintedanib 
(n=185)

Placebo 
(n=152)

Patients with disease 
progression, n (%) 74 (26.0) 80 (38.3) 73 (28.9) 60 (40.8) 50 (27.0) 68 (44.7)

Hazard ratio  
(95% CI) 0.65 (0.48, 0.90) 0.64 (0.45, 0.90) 0.55 (0.38, 0.80)

Treatment-by-
subgroup interaction p=0.84

Patients with acute 
exacerbation, n (%)

5 (1.8) 10 (4.8) 12 (4.7) 11 (7.5) 16 (8.6) 23 (15.1)

Hazard ratio  
(95% CI)

0.37 (0.13, 1.09) 0.64 (0.28, 1.48) 0.58 (0.31, 1.11)

Treatment-by-
subgroup interaction p=0.71

Table. Time to disease progression and first acute exacerbation over 52 weeks by TORVAN stage at 
baseline

Adverse events leading to discontinuation of trial drug and serious adverse events in 
subgroups by TORVAN stage at baseline

Calculation of TORVAN stage3
TORVAN stages

Stage I - 494 patients

Stage II - 400 patients

Stage III/IV - 337 patients 27%

TORVAN
40%

32%

 Baseline characteristics by TORVAN stage

62.6

87.5

67.3

79.7

71.4

68.1

Age (years)

FVC % predicted

I II III/IV

77

72

78

71

82

71

Male (%)

Former or current 
smoker (%)

I II III/IV

28.0

54.9

27.7

44.2

27.5

39.9

BMI (kg/m2)

DLco % predicted

I II III/IV

1.5

35.2

1.6

40.8

1.7

44.9

Years since  
diagnosis of IPF

TORVAN 
stage

SGRQ total score

I II III/IV

Mean or % of patients

Figure 1. Annual rate of decline in FVC (mL/year) by TORVAN stage at baseline
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-104.2

-209.7

Nintedanib
(n=285)

Placebo
(n=209)

TORVAN stage I

Difference: 105.5 mL/year
(95% CI: 54.5, 156.6)

-111.6

-234.0

Nintedanib
(n=253)

Placebo
(n=147)

TORVAN stage II

Difference: 122.4 mL/year
(95% CI: 63.0, 181.8)

-115.6

-231.9

Nintedanib
(n=185)

Placebo
(n=152)

TORVAN stage III/IV

Difference: 116.4 mL/year
(95% CI: 56.2, 176.5)

Treatment-by-time-by-subgroup interaction p=0.92

Figure 2. Change from baseline in SGRQ total score at week 52 by TORVAN stage at baseline
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3.2
3.7

Nintedanib
(n=285)

Placebo
(n=209)

TORVAN stage I

Difference: -0.45
(95% CI: -3.41, 2.51)

2.5

5.0

Nintedanib
(n=253)

Placebo
(n=147)

TORVAN stage II

Difference: -2.50
(95% CI: -5.66, 0.66)

4.9

8.4

Nintedanib
(n=185)

Placebo
(n=152)

TORVAN stage III/IV

Difference: -3.50
(95% CI: -7.38, 0.39)

Treatment-by-subgroup interaction p=0.21

Most frequent adverse events in subgroups by TORVAN stage at baseline

65.5
16.7

0 20

58.9

7.2
22.5

2.4
10.5

7.2
5.3

15.8
14.7

11.0
8.1

12.4
7.7

6.7
11.2

1.0
8.8

2.9
6.0

14.8
13.7

6.7
6.3

11.5
7.4

Diarrhea

Nintedanib Placebo

Nausea

Nasopharyngitis

Bronchitis

Upper respiratory
 tract infection

Cough

Dyspnea

Vomiting

Fatigue

Weight
decreased

Decreased
appetite

Headache

Progression
of IPF*

TORVAN stage I
40 60 80

15.6
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65.6

7.5
26.1

3.4
11.5

6.8
5.9

14.3
13.8

11.6
12.3

12.9
10.7

2.7
5.5

2.7
7.5

2.0
11.5

11.6
12.6

15.6
7.9

13.6
7.5

TORVAN stage II
40 60 80

65.5
21.7

0 20

57.3

6.6
24.9

3.3
14.1

9.9
10.3

16.4
8.6

10.5
11.9

6.6
8.6

3.9
4.3

5.9
13.5

9.9
18.9

17.8
11.9

23.0
16.2

9.9
8.1

TORVAN stage III/IV
40 60 80

Data are % of subjects with ≥1 such adverse event reported (irrespective of causality) in >10% of subjects in any of these subgroups, 
coded using preferred terms in the Medical Dictionary for Regulatory Activities (MedDRA). Adverse events with onset after the 
first dose and up to 28 days (in INPULSIS trials) or 14 days (in TOMORROW trial) after the last dose of study drug are shown. 
*Corresponded to MedDRA term ‘IPF’, which included disease worsening and acute exacerbations of IPF. 

Data are % of subjects with ≥1 such adverse event with onset after the first dose and up to 28 days (in INPULSIS trials) or 14 days 
(in TOMORROW trial) after the last dose of study drug. *Events that resulted in death, were life-threatening, resulted in hospitalization 
or prolonged hospitalization, resulted in persistent or clinically significant disability or incapacity, were a congenital anomaly or birth 
defect, or were deemed serious for any other reason.

Placebo

46.7%28.6%21.7%17.0%8.6% 19.1%

Adverse events leading to discontinuation of trial drug Serious adverse events*

TORVAN stage I TORVAN stage ITORVAN stage II TORVAN stage IITORVAN stage III/IV TORVAN stage III/IV

Nintedanib

14.7% 24.5% 24.3% 42.2%29.2%22.8%

		  Points
≤55		  0
56–70		  6
>70		  9

	Total points	 TORVAN stage

	 <14	 I
	 14–16	 II
	 17–22	 III
	 ≥23	 IV

		  Points
>80		  0
61–80		  1
≤60		  6

		  Points
>60 		  0
31–60		  6
≤30		  8
Unable to perform	 9

			   Points
Diabetes mellitus		  1
Absence of GERD		  1
Pulmonary  
hypertension		  2
Major depressive  
disorder			   1
Lung cancer		  6
Valvular heart disease	 5
Atrial arrythmia		  6

Age (years)

FVC %
predicted

DLco % 
predicted

Comorbidities

Proportions of patients in age, FVC and DLco ranges and with comorbidities used to calculate 
TORVAN stage

≤55

Age 
(years)

FVC % 
predicted

DLco % 
predicted Comorbidities

>80

>6010 16

57

41

79

Absence 
of GERD

Diabetes 
mellitus

Major 
depressive 

disorder

Pulmonary 
hyper-
tension

Atrial 
arrythmia

Valvular 
heart 

disease

Lung  
cancer

33

46

5

56–70

61–80

31–60

>70
≤60

≤30 3

78

20

8
2 2 0.3

13

% of patients
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