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A Multidimensional Index and Staging System for 
Idiopathic Pulmonary Fibrosis.  
Ann Intern Med. 2012;156:684-691 

  
 

 
• Patients with IPF 

– widely variable clinical courses and survival 

– Predicting prognosis is a challenge for clinicians  

 

• Objective; 

– To develop a multidimensional prognostic staging system for 

IPF by using commonly measured clinical and physiologic 

variables. 

 



 
Methods 
 

• Study patients (2001 – 2010) 

– The derivation cohort: 228 patients in UCSF Lung Disease 

Program’s longitudinal cohort  

– The validation cohort: 330 patients, the Mayo Clinic at Rochester 

(n=208) and the Morgagni-Pierantoni Hospital (n=122)  

 

• The primary outcome; 

– Mortality (Lung transplantation was treated as a competing risk) 

 



 
Methods 
 

• Retrospectively screened 4 potential predictors of mortality by 
using competing- risks regression modeling  
– Predictor Variables (Candidates): Age, sex, body mass index, smoking 

status, use of long-term oxygen therapy, FVC, FEV1, total lung capacity, 
and DLCO  

 

• Developed an individual risk calculator (the GAP calculator) 
and a simple point-score model/staging system (the GAP 
index and staging system) on the basis of 4 predictors.  

 

• Retrospectively validated both these systems 



 
Results 
 

• 4 variables in the final model; 

– gender(G), age (A), and 2 physiology variables (P) (FVC and DLCO) 

 

• GAP calculator (a model using continuous predictors) and GAP 
index (a simple point-scoring system) performed similarly in 
derivation (c-index of 70.8 and 69.3, respectively) and validation 
(c-index of 69.1 and 68.7, respectively)  

 

• The GAP models performed similarly in pooled follow-up visits (c-
index ≥71.9). 

 

• 3 stages (stages I, II, and III) were identified based on the GAP 
index with 1-year mortality of 6%, 16%, and 39%, respectively.  
 



 
 

The GAP index and staging system 



GAP index performance 



Calculating mortality risks by using the GAP calculator (1) 
  
Step 1: Calculate S 
S = [0.337 (GENDER) – 0.015 (FVC – 68.464) + 0.092 (AGE1 – 67.676) – 0.052 
(AGE2) + 2.237 (DLCO1) + 0.024 (DLCO2)] x 0.909 

4 variables in the final model; 
gender(G), age (A), and 2 
physiology variables (P) (FVC and 
DLCO) 



 

Calculating mortality risks by using the GAP calculator (2) 
 
  

Step 2: Calculate risk using S: 
1-y risk = 100 x [1 – exp(–exp (S) x 0.225)] 
2-y risk = 100 x [1 – exp(–exp (S) x 0.486)] 
3-y risk = 100 x [1 – exp(–exp (S) x 0.768)] 



GAP calculator (a model using continuous predictors)  
performance 



 
Useful in both clinical (guide the timing of lung transplantation) and 

research fields  
 



 
 
 

• GAP models predict mortality;  

– 3 stages (stages I, II, and III) were identified with 1-year 

mortality of 6%, 16%, and 39%, respectively 

– Useful in both clinical (guide the timing of lung transplantation) 

and research fields  

– But do not directly predict other outcomes (ex. acute 

deterioration or physiologic progression) 

 

• The need for expanded models based on more complex 

baseline variables (ex. radiologic features, biomarkers and 

change in FVC or DLCO) 

 

 
 

Conclusion and Discussion 
 



 
 

Clinical features and outcomes in combined 
pulmonary fibrosis and emphysema  in IPF  
Chest 2013 doi:10.1378/chest.12-2403 (on line first) 

  

 

• The syndrome of combined pulmonary fibrosis and emphysema 
(CPFE); 

– Defined by the presence of emphysema and parenchymal fibrosis in the same 
patient 

– Proposed as a phenotype of pulmonary fibrosis 

 

• Distinct clinical features (CPFE);  
– A heavy smoking history, more severe dyspnea on exertion, relatively preserved 

lung volumes associated with disproportionate impairment of gas exchange, 
more severe pulmonary arterial hypertension and frequent lung cancer 

– Prognosis – inconsistent results  

 

• Objectives; 
– For determine the prevalence, clinical features, and prognosis of CPFE in IPF 
 

 

 

 



• Patients  

– IPF based on multi-disciplinary review according to 
established 2011 criteria 

– from two ongoing IPF cohorts (UCSF and Mayo Clinic 
Rochester, 2000-2010) 

 

• Two radiologists scored emphysema and fibrosis severity 
on HRCT 

– CPFE was defined as ≥10% emphysema 

 

 
Methods 
 



Prevalence of CPFE in IPF; 
 



More extensive smoking history, greater oxygen requirements, higher 
pulmonary artery pressure, less restrictive physiology, and lower 

diffusing capacity  



Patients with CPFE had less HRCT fibrosis 



On adjustment for fibrosis score 



No significant difference in mortality comparing CPFE to 
non-CPFE IPF patients (hazard ratio 1.14, 95% CI 0.61-2.13)  



 
 

Treated more as having COPD –  
however, only 53% of CPFE patients used inhaled therapy 

 
 



 
 
 

• The first IPF-specific Study;  

– Prespecified cut-off 10% emphysema in this study : need a 

validation of CPFE definition 

  ( cf. >25% emphysema in PANTHER-IPF)  

– CPFE is a phenotype of IPF or a phenotype of emphysema? 

 

• Therapies for COPD are effective in patients with CPFE?  

and How?  

Conclusion and Discussion 



 
Severe interstitial lung disease in connective tissue 

disease: rituximab as rescue therapy 
Eur Respir J 2012; 40: 641–648  

 

• Rituximab; 

– A chimeric (human/mouse) monoclonal antibody with a high 
affinity for the CD20 expressed on pre-B and B-lymphocytes -> 
rapid depletion of B cells 

 

–  Effective in non-Hodgkin’s lymphoma, rheumatoid arthritis (RA), 
ANCA-associated vasculitis, pulmonary alveolar proteinosis and 
immune thrombocytopenic purpura 

 

• A few case series have suggest rituximab may also be effective in 
ILD occurring in the context of immunological over-activity 

 
 



 
Methods 
 

• Review of medical records (observational study) : 8 patients 

 

• Severe, progressive connective tissue disease-interstitial lung 

disease (CTD-ILD) patients 

– A median DLCO 25% (range 16–32%) and FVC 45% (range 37–

59%), and an anticipated survival of less than 6–12 months 

– Rituximab 1,000 mg on day 0 and day 14 

 

• Evaluate the categorical variables of change (combined with 

FVC, DLCO, and clinical status); 

– Change was assessed 9–12 months before and after rituximab 

 

 

 



 
Severe, progressive CTD-ILD patients 

All patients had failed to respond to conventional immunosuppressive 
therapy 

 
 

 



A median improvement in DLCO of 22% (range 0–119%; p=0.04) 

and FVC of 18% (range 0–100%; p=0.03) 



2 patients - successful extubation 
 (initially mechanically ventilated patients) 



Conclusion and Discussion 

• More severe lung function group in this study compared to other 
previous reports 

 

• Rituximab is an effective rescue therapy in some patients with 
severe CTD-ILD 

 

• This study can be criticized as observational – but, may be the 
only feasible option in rare and/or clinically heterogeneous ILDs 

 

• Increased risk of infection following rituximab?  

– In a recent meta-analysis of 745 patients with RA, the rate of serious 
infections was not significantly different between rituximab and 
placebo-treated patients (2.3% versus 1.5%) 

 



 
Prednisone, Azathioprine, and N-Acetylcysteine for 

Pulmonary Fibrosis (PANTHER-IPF)  
N Engl J Med 2012;366:1968-77 

 

 

• A combination of prednisone, azathioprine, and N-
acetylcysteine (NAC);  

– Widely used as a treatment for idiopathic pulmonary fibrosis, 
conventional approach  

– On the basis of 2000 consensus-based guideline/2011 
Evidence-based guidelines “weak no”  

 

• The safety and efficacy of this three-drug regimen is unknown 

 



 
Methods 
 

• Randomized, double-blind, placebo-controlled trial 
 

• Study patient;  
– Mild to-moderate IPF patients by 2011 diagnostic criteria;  
– Defined as a FVC of ≥50% and a DLCO of ≥30% of the 

predicted value 

 
• Study design; 

– Three groups —combination therapy, NAC alone, or placebo 
— in a 1:1:1 ratio 
• Prednisone 0.5mg/kg -> 0.15mg/kg during a period of 25 

weeks. 
• Azathioprine dose (maximum, 150 mg per day) 
• NAC 600 mg orally three times/day 

 
 



 
A planned interim analysis; patients in the combination-therapy 

group had an increased rate of death 

 



Kaplan–Meier Curves for the Time until 
Death, Disease Progression, or Hospitalization 

 



Adverse Events 

 



 
 

Conclusion and Discussion 

 
• Combination therapy;  

– The primary outcome;   

• No significant difference in the change in FVC between the 
combination-therapy group and the placebo group (–0.24 
liters vs. –0.23 liters, P = 0.85) 

 

– The adjudicated cause of death was related to respiratory 
events in 8 of the 9 patients 

 

– High rate of adverse events  

 

– 2011 Evidence-based guidelines “weak no -> strong No 
(evidence of not to use) 

 

 



 
A Placebo-Controlled Randomized Trial of Warfarin in 

Idiopathic Pulmonary Fibrosis (ACE-IPF trial)  
Am J Respir Crit Care Med 2012;186:88–95 

 

 

• A previous clinical trial (chest 2005) 

survival benefit of anticoagulation (87 vs. 58%) in 56 
patients with IPF who required hospitalization 

 

• Objectives 

Treatment with warfarin would reduce rates of mortality, 
hospitalization, and declines in FVC for planned treatment 
period of 48 weeks? 

 



 
Methods 
 

 
• A double-blind, randomized, placebo-controlled trial, 

performed at 22 U.S clinical centers   

 
• Patients – progressive IPF patients (2011 diagnostic criteria)  

– Definition of progressive IPF   

• worsening of dyspnea  

• physiologic deterioration defined as an absolute decline of 
either ≥10% FVC or ≥15% DLCO , a reduction ≥5% in 
arterial oxygen saturation or   

• progression of radiographic findings 

 



 
Methods 
 

• Target INR 2.0 -3.0 

 

• Primary outcome 

The composite outcome of time to death, hospitalization (non-
bleeding, non-elective), or a 10% or greater absolute decline in 
FVC 

 
• Secondary outcome 

Rates of mortality, hospitalization, respiratory-related 
hospitalization, acute exacerbation, bleeding, cardiovascular 
events, and changes over time in FVC, 6-minute walk test 
distance, DLCO, plasma fibrin D-dimer levels, and quality of life 
(QOL) assessments 

 



The patients Enrollment 



The warfarin group; 
Associated with greater all-cause mortality  

(14 vs. 3; P= 0.005 / adjusted hazard ratio, 4.85)  
 

No significant treatment effects observed in the physiologic 
secondary endpoints (FVC, 6-minute walk distance, DLCO) or in 

the QOL indicators 
 



Primary endpoint Time to all cause mortality  
Time to all cause mortality  
or all-cause hospitalization 



 
 
 
Causes of death; 
11/14 were respiratory-related in the warfarin group versus 3/3 in the 
placebo group.  No deaths were attributed to bleeding 

 



 
 

 
• The mechanism of excess mortality in warfarin group – unknown 

but anyway contributed to a worsening of the underlying 
respiratory status 

 

• All deaths in both treatment arms occurring among subjects with 
lower DLCO (less than 45%). 

 

• Warfarin should not be used for the treatment of progressive 
IPF 

 

 
 

Conclusion and Discussion 
 



 
 

Treating idiopathic pulmonary fibrosis with the addition of 

co-trimoxazole: a randomized controlled trial  
Thorax 2013;68:155–162 

  

• Infections;  

– Possible role of progression and acute decline of lung function 

in IPF 

 

• Co-trimoxazole; 

– Some evidence of an immunomodulatory effect leading to a 

reduction in the rate of relapse in patients with granulomatosis 

with polyarteritis and to beneficial effects in rheumatoid arthritis. 

 

• Beneficial effect in IPF patients in a previous small study 

 



 
Methods 
 

• Patient;  
– 181 patients with fibrotic idiopathic interstitial pneumonia (89% definite/probable 

IPF and fibrotic NSIP)  

 
• Study design; 

– Randomized to receive co-trimoxazole 960 mg twice daily or placebo for 12 
months in addition to usual care 

 
• Primary endpoint:  

– forced vital capacity (FVC)  

 
• Secondary endpoints:  

– diffusing capacity of carbon monoxide (DLCO), EuroQol (EQ5D)-based utility, 6-
minute walk test (6MWT) and Medical Research Council (MRC) dyspnoea score 
 

• Tertiary endpoints:  
– All-cause mortality and adverse events  

 



Patients 



Baseline characteristics for all individuals 



Results  

• Intention-to-treat population Analysis 

– No effect on FVC, DLCO, 6MWT or MRC dyspnea score  

 

• Per-protocol population Analysis  

– A significant improvement in health-related quality of life 
(EQ5D-based utility and SGRQ) and a reduction in the 
percentage of patients requiring an increase in oxygen therapy 
(OR 0.05 (95% CI 0.00 - 0.61)) 



A significant reduction in all-cause mortality : co-trimoxazole 
3/53, placebo 14/65, HR 0.21 (95% CI 0.06 to 0.78, p=0.02) 



 
 

Reduced respiratory tract infections 
 



Conclusion and Discussion 

• Co-trimoxazole; 
No effect on lung functions but resulted in improved quality of life and 
a reduction in mortality in patients adhering to treatment. 
Might be effective in real life patients  

 

• The mechanism might be by reduction of respiratory infection;  

Patients on immunosuppressive treatment at entry were more likely to die 
if they were in the control group (immunosuppression 12/35, no 
immunosuppression 2/30, p=0.015) 

 

• High rate of adverse events; 

30% (28/92) in the co-trimoxazole group and 8% (7/86) in the placebo 
group withdrew due to an adverse event (Nausea & skin rash) -> dose 
reduction ?   

 

 



Mycophenolate Mofetil Improves Lung Function in 
Connective Tissue Disease-associated Interstitial Lung 
Disease   
(J Rheumatol First Release March 1 2013; doi:10.3899/jrheum.121043) 

 

• Mycophenolate mofetil (MMF)  

– an immunosuppressant agent that inhibits proliferative 
responses of T and B lymphocytes  

– for prevention of organ rejection following allogeneic 
transplants or  used for induction and maintenance therapy of 
lupus nephritis 

 



 The patients  



125 subjects treated with MMF for a median 897 days 



Corticosteroid sparing effect   



Treatment with MMF was associated with either stable or 
improved pulmonary physiology over a median 2.5 years of 
follow up 



Mixed-effects model estimates for predicted FVC% in 
subjects with CTD-UIP or non-UIP 



• The largest cohort of CTD-ILD in which the safety and 
effectiveness of MMF have been evaluated 

 

• MMF was well tolerated and efficacious and allowed for 
corticosteroid tapering in a cohort of patients that had 
substantial exposure (41% of the sample) to cyclophophamide 
or azathioprine 

 

• There are no published data to guide clinical decision making 
regarding how long to continue immunomodulatory therapy 
in patients with CTD-ILD 

 
 
 

 
 

Conclusion and Discussion 
 


