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Interstitial Lung Disease 

Introduction Methods Results Discussion 

A group of diffuse parenchymal lung disorders 

Bradley B et al., Thorax. 2008       Wells AU et al., Nat Rev Rheumatol. 2014        Borensztajn K et al., Trends Mol Med. 2008   

Cause fibrosis of the lungs 

Diagnosis 

 High-resolution computed 

tomography pattern (HRCT) 

 Histopathologic patterns 
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Risk factors 

Smoking, substances, medications, 

and specific systemic conditions 



Drug-induced Interstitial Lung Disease 

Introduction Methods Results Discussion 
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Matsuno O et al., Respir Res. 2012 

Direct, dose-dependent toxicity 

Bleomycin 
Methotrexate 

Cyclophosphamide 
Nitrofurantoin 
Sulfasalazine 
Amiodarone 

Direct injury to pneumocytes 
or the alveolar capillary 
endothelium, with subsequent 
release of cytokines and 
recruitment of inflammatory 
cells. 

(T cell-mediated) 

Immune-mediated 

Immune-checkpoint 
inhibitors 

TNF-α inhibitors 
Rituximab 

Tocilizumab 

Leads to the disruption of the lysosomal 
membranes of molecules through 
protein C activation and the subsequent 
release of toxic oxygen radicals 
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Probable Role of Anticoagulant in ILD 

Introduction Methods Results Discussion 

Lai J et al., BMJ Case Rep. 2017 

Dabigatran 

Rivaroxaban 
Apixaban 
Edoxaban 

PAR-1: The main receptor for thrombin. 

PAR-2: As a key player in the progression of a wide pattern of pathologies at the fibro-

proliferative interface. 

PAR-2 is expressed in airway epithelium and smooth muscle, in fibroblasts, and in 

vascular endothelium and smooth muscle. 



Existing Evidence (1) 

Introduction Methods Results Discussion 
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Tomari S et al., J Stroke Cerebrovasc Dis. 2016  

• Case report from Japan 
 Who developed acute respiratory failure while taking apixaban 

and were subsequently diagnosed as having ILD  
 Between February 2013 and May 2015 

ILD: Interstitial lung disease 



Existing Evidence (2) 
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 Data source: FAERS, 2004-2019 

Raschi E et al., Drug Saf. 2020  

Introduction Methods Results Discussion 

 Investigate the reporting of ILD associated with NOACs 
 

 A total of 962 cases of ILD receiving NOACs out of 24720 
patients 

FAERS: Food and Drug Administration adverse event reporting system, NOAC: Non-Vitamin K antagonist oral anticoagulants, 
ILD: Interstitial lung disease, ROR: reporting odds ratio 

Age ≧ 
65 

Female Asia 

87% 34% 60% 

Consistently emerged with higher-
than-expected reporting of ILD 

 Retrospective pharmacovigilance 
disproportionality analysis 
(hypothesis-generating) 

林長table 1 



Nonvalvular Atrial Fibrillation in Taiwan 

Introduction Methods Results Discussion 
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Chang KC et al., Mayo Clin Proc. 2014 

 Prevalence of AF in Taiwanese is 1.4% 
in men and 0.7% in women 

The First-Ever Stroke Risk 

Patients with newly diagnosed AF 
during 2002-2004 according to 

inpatient claim in NHIRD 

Patients with significant valvular 

heart diseases, such as any degree 

of mitral stenosis and aortic valve 

or mitral valve diseases, were 

excluded from the present study 

 

 

Matched cohort  

(1:4 match, by age & sex) w/o AF 

Aged 30-55 with none of the CHA2DS2-
VASc risk factors (excluding sex) 

Number Case Follow-up 
person year 

Incidence 

AF 790 48 4816 1.00 

Non-AF 10173 181 73117 0.25 

incidence present in Per 100 person-years. 

Sex-adjusted HR (95% CI) 4.09 (2.97-5.62) 
2016 Guidelines of the THRS and the TSOC for the management of AF 

AF: Atrial Fibrillation, NHIRD: the National Health Insurance Research Database, CHA2DS2-VASc: Congestive heart failure, 
Hypertension, Age 75 years, Diabetes mellitus, Stroke, Vascular disease, Age 65-74 years, Sex category (female) 

Definition 
A supraventricular tachyarrhythmia 
with uncoordinated atrial electrical 
activation and consequently 
ineffective atrial contraction 



Management of NVAF 

Introduction Methods Results Discussion 
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2020 ESC Guidelines for Management of Atrial Fibrillation 

Rhythm control Rate control 

Anticoagulant 

The simple Atrial fibrillation Better Care (ABC) holistic pathway  
('A' Anticoagulation/Avoid stroke;  
‘B’ Better symptom management;  
‘C’ Cardiovascular and Comorbidity optimization 

those identified as low-risk [CHA2DS2-VASc 0 (males), or score of 1 (females)] 
consistently have low ischaemic stroke or mortality rates (<1%/year)  
and do not need any stroke prevention treatment. 

Beta blocker 
Non-Dihydropyridine CCB 

Cardioversion  
Antiarrhythmics  

Catheter ablation 

verapamil and diltiazem provide reasonable rate control 

CCB: Calcium channel blockers 

OAC: oral anticoagulant 



 To evaluate the risk of incident ILD 
 associated with the use of OACs  
 in patients with NVAF 

Study Aim 

Introduction Methods Results Discussion 
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• Emerging concern from case reports and pharmacovigilance 
analyses of a possible risk  class effect? 
 

• Major clinical trials have reported adverse events (e.g. cough, 
dyspnea, and respiratory disorders) associated with common 
NOACs  

P I C 

O 

ILD: Interstitial lung disease, OAC: oral anticoagulant, NVAF: Nonvalvular Atrial Fibrillation 



Study Overview and Population 

Introduction Methods Results Discussion 

Study population 

Patients with NVAF after 2012/06 

• Treated with NOACs or warfarin 
• Without previous chronic lung disease 
• Exclude venous thromboembolism, 

valvular surgery, mitral stenosis, or ESKD 

Treated with NOACs 
n=87056 

Treated with warfarin 
n=18988 
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Data source: NHIRD 

Study design: retrospective cohort study 

NOAC: Non-Vitamin K antagonist oral anticoagulants,  
ESKD: End stage kidney disease 



Exposure and Outcome of Interest 

Introduction Methods Results Discussion 

NOACs 
n=87056 

Warfarin 
n=18988 

Study cohort 

Exposure Number % 

Dabigatran 22501 - 

Apixaban 15386 23.83 

Rivaroxaban 36756 56.94 

Edoxaban 12413 19.23 

Warfarin (ref) 18988 - 
11 

New onset 
idiopathic ILD 

Primary outcome 

Lung cancer 
Influenza 
Asthma 

Groenwold RH et al., JAMA. 2013 

Falsification outcome 

To explore potential residual confounding 
due to unmeasured confounders 

We did not expect NOACs to be associated with 
either falsification outcomes 
an association may point to residual 
confounding or information bias 

%數是fxa inhibitor中三種品項的百分比 

NOAC: Non-Vitamin K antagonist oral anticoagulants, ILD: Interstitial lung disease 



Follow-up Scheme  

Introduction Methods Results Discussion 
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Index date: the first prescription 
date for NOACs or warfarin 

Endpoints 

New-onset idiopathic ILD  
1 principal inpatient or 

2 outpatient diagnostic codes 

Baseline period 

Follow-up period 

To the first occurrence of ILD, 
death, or end of the study (Intention-to-treat) 

NOAC: Non-Vitamin K antagonist oral anticoagulants, ILD: Interstitial lung disease 



Baseline Covariates 

Introduction Methods Results Discussion 

13 

Control for confounding 

• HAS-BLED 

• CHA2DS2-
VASc 

• CABG, 
PCI 

• Others 
potentially 
cause ILD 

• Reflect lab 

• unavailable 

Comorbidity Comedication 

Procedure 
Related 
score 

ILD can be attributed to 

use of several 

antiarrhythmic drugs, 

antibiotics, 

chemotherapeutic agents, 

and immunosuppressive 

agents. 

HAS-BLED: Hypertension, Abnormal Renal/Liver 
Function, Stroke, Bleeding History or Predisposition, 
Labile INR, Elderly, Drugs/Alcohol Concomitantly, 

ILD: Interstitial lung disease 

 CABG: coronary artery bypass graft 
PCI: Percutaneous coronary intervention 



Statistical Analysis 

Introduction Methods Results Discussion 
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IPTW + stabilized weight (PSSW) 
• |SMD| of 0.1 or lessbalanced 

 
Generalized/gradient boosted models 
 
Survival analysis  
• Kaplan-Meier curve and cox proportional hazards model 

 
Sensitivity analysis 

 

Subgroup analysis 
• Amiodarone 

IPTW: inverse probability treatment weighting, PSSW: propensity score stabilized weighting,  
ASMD: absolute standardized mean difference 

https://medium.com/@cwch

ang/gradient-boosting-簡介-

f3a578ae7205 



Baseline Characteristic (1) 

Introduction Methods Results Discussion 
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n=106044 
Age mean [SD] 73.4 [11.9] 

Female n (%) 46049 (43.4%) 



Baseline Characteristic (2) 

Introduction Methods Results Discussion 
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CHA2DS2-VASc 
CHF, HTN, age≧75, diabetes, previous stroke or TIA, vascular disease, 
age 65-74, female 

HAS-BLED 
HTN, abnormal kidney or liver function, stroke, bleeding history, labile 
INR, age≧65 years, antiplatelet drug or alcohol use 

Before PSSW, both the FXa 

inhibitor and dabigatran 

groups were  

 

1. older;  

2. had higher CHA2DS2-

VASc and HAS-BLED 

scores;  

3. and had several 

comorbidities, including 

hypertension, 

dyslipidemia, and stroke,  

 

compared with the 

warfarin group 

INR/TTR那邊或許HAS-BLED已經有
提示到warfarin組別其實是最低的  
只要適用DOAC基本上HAS-BLED的
Labile INR（不穩定的INR值）都不
應該會有分數 只有warfarin會有  
而這邊反而仍舊warfarin最低 表
示INR/TTR有可能控制非常良好! 
(畢竟其他的東西看起來各組間也
沒有差很多) 

ASMD: absolute standardized mean difference 



Baseline Characteristic (3) 

Introduction Methods Results Discussion 
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The use of target therapy was 

defined as any prescription of 

mammalian target of rapamycin 

inhibitor, vascular endothelial growth 

factor inhibitor, 26S proteasome 

inhibitor, tyrosine kinase inhibitor, 

monoclonal antibodies, or cyclin-

dependent kinase (CDK4 or CDK6) 

inhibitor for cancer treatment. 

Those in the FXa inhibitor group 

received a median (IQR) of 49 (0-1136) 

days of baseline amiodarone before the 

drug index date, whereas the median 

(IQR) was 46 (0-939) days for those in 

the dabigatran group and 3 (0-352) days 

for those in the warfarin group. 

Frequently 
coprescribed with 
NOACs in patients 
with AF 

After PSSW, all medication 
groups were well balanced in 
all characteristics 

AF: Atrial Fibrillation 
NOAC: Non-Vitamin K antagonist oral anticoagulants 



Main Analysis (1) 

Introduction Methods Results Discussion 

Risk of incident ILD Absolute risk of incident ILD 

FXa inhibitor  HR=1.54 (1.22-1.94) 
P <0.001 +0.12 

(0.29 vs 0.17) 
(0.08-0.17) 

Dabigatran HR=1.26 (0.96-1.65) 
P =0.09 +0.05 

(0.22 vs 0.17) 
(−0.001-0.10) Non-significant 18 

Significant 
0.29 vs 0.17 per 100 patient-years 

ILD risk was increased 1.54-fold among 
NVAF patients using Fxa inhibitors 

compared with using warfarin 

每100人年差了0.12個case 
在追蹤過程中每追蹤一個人 且尚
未發生event的情況下 滿一年 即提
供一個人年 

Figure 2 

FXa: activated coagulation factor X  



Main Analysis (2) 

Introduction Methods Results Discussion 
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這裡 supplement 在表示 primary 

outcome 的結果並沒有把一竿子
打翻一整船的 Fxa inhibitor 

因為他們各自比上warfarin 也都
顯示有較高（也都幾乎在HR 1.5

甚至更高）的風險造成 eFigure 2 

雖然下圖是subgrouop但還是先把他放這裡 感覺比較順 

Figure 2 



Falsification Outcomes 

Introduction Methods Results Discussion 
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To explore potential residual 

confounding due to 

unmeasured confounders, we 

assessed the association 

between NOAC or warfarin 

initiation and the falsification 

outcomes of other lung 

diseases, including incident 

lung cancer or hospital 

admission due to influenza or 

asthma 

Irrelevant events 

Neither FXa inhibitor nor dabigatran was 
associated with a decreased/increased risk of 

irrelevant events compared with warfarin 

Figure 2 

FXa: activated coagulation factor X  



Sensitivity Analysis (1) 

Introduction Methods Results Discussion 
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Sensitivity analysis was also 

performed to examine the 

robustness of the main 

findings. 

所有敏感性分析裡面只有考慮競爭
風險以後產生了跟主分析不同結果 
原因在discussion再說明 

Figure 3 

out 

Fxa inhibitor 61713, 95.6% 

Dabigatran 21035, 93.5% 

 Avoid carryover effect 

Figure 3 

原本95%信賴區間就很貼近1 
(0.96-1.25)  
 
只要sensitivity analysis在dabigatran組別
死亡的人多一些讓survival降低 就會讓有
ILD的部分比例增加導致顯著性出現  
 
至於為什麼dabigatran死亡比例比較高
(有較多competing event的發生) 
這個部分也很難從這些數據看出原因  
但是總括來說主要分析還是看到
dabigatran比較不容易發生ILD 

NOAC: Non-Vitamin K antagonist oral anticoagulants, ILD: Interstitial lung disease, FXa: activated coagulation factor X  



Sensitivity Analysis (2) 

Introduction Methods Results Discussion 

Sensitivity analysis was also 

performed to examine the 

robustness of the main 

findings. 

Figure 3 

22 
NOAC: Non-Vitamin K antagonist oral anticoagulants, ILD: Interstitial lung disease, FXa: activated coagulation factor X  

Further restrict the diagnosis of  ILD to make 
sure the certainty of outcome measurement  



Subgroup Analysis 

Introduction Methods Results Discussion 
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Amiodarone 專論 

P < 0.001 

P < 0.001 

P = 0.01 

Risk of incident ILD 
The highest: FXa inhibitors w/ amiodarone 

The lowest: warfarin w/o amiodarone 

eFigure 4 



Main Finding 

Introduction Methods Results Discussion 
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Main Sensitivity Subgroup 

FXa inhibitor  Significantly 
Consistent with 
main analysis Amiodarone 

was a effect 
modifier Dabigatran 

Non-
significantly 

Consider death 
as competing risk 

Associated with higher risk of incident ILD 
compared with warfarin 

Analysis 
Group 

ILD: Interstitial lung disease, FXa: activated coagulation factor X  



Compare with Previous Studies (1) 

Introduction Methods Results Discussion 

Present study Raschi E et al., Drug Saf. 2020  

Population NVAF FAERS (non-defined) 

Amiodarone Effect modifier (stratify) Excluded 

Anticancer & anti-rheumatics Baseline covariates Excluded 
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Compare with Previous Studies (2) 

Introduction Methods Results Discussion 

Raschi E et al.,  
Drug Saf. 2020  

Tomari S et al.,  
J Stroke Cerebrovasc Dis. 2016  

Population FAERS (non-defined) 
Taking apixaban for stroke prevention among 

NVAF (Case report from Japan) 

Previously 
exposed 

unknown 

naïve warfarinapixaban 

warfarinapixaban 
rivaroxaban 

warfarinapixaban 

Onset 
(median) 

Fxa inhibitor Dabigatran 
4 days 

3 days 
(misclassification?) 

49 days 
(15-176.5) 

60 days 
(40-182.5) 

3 days 
(misclassification?) 

90 days 

26 



Subsequent Treatment for ILD  

Introduction Methods Results Discussion 
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Antifibrotic agents 
(per 100 patients) 

(pirfenidone or nintedanib) 

Immunosuppressants 
(per 100 patients) 

FXa inhibitor 9.18 68.73 

Dabigatran 5.56 68.25 

Warfarin 3.03 74.75 

• Patients who were diagnosed with ILD during the 
follow-up period and treated with FXa inhibitors had 
a higher risk of ILD requiring consequent antifibrotic 
agents than those who were treated with warfarin  
 

• There were no significant differences in the risk of ILD 
requiring consequent immunosuppressants for the 3 
medication groups with ILD diagnosis 

ILD: Interstitial lung disease 



Benefit Package of NHI 

Introduction Methods Results Discussion 
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6.2.7.Nintedanib (Ofev)、pirfenidone (Pirespa)：(106/3/1、106/7/1、 108/12/1、109/9/1) 

 

1. 需檢附肺部 HRCT (High resolution computed tomography)影像檢查。  

2. 經專科醫師確診為特發性肺纖維化(Idiopathic pulmonary fibrosis, IPF)後，病人的用

力肺活量(forced vital capacity, FVC) 在50~80%之間。  

3. 用於經專科醫師確診為特發性肺纖維化，且 FVC>80%之病患，需具明顯症狀(病歷

須清楚記載如呼吸困難、喘或咳嗽等臨床症狀)。(108/12/1、109/9/1)  

4. 停止治療條件:肺功能出現惡化（經確認病人的用力肺活量預測值降低10%或以上情

況發生時），得以續用或得申請使用不同機轉藥物治療並觀察12週，如再測之 FVC 

未改善應停止使用。(106/7/1、108/12/1、109/9/1)  

5. 需經事前審查核准後使用，每24週需檢送評估資料再次申請。  

6. Nintedanib 與 pirfenidone 不得同時併用。(106/7/1) 

NHI: the National Health Insurance 



Limitations (1) 

Introduction Methods Results Discussion 
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Due to data source (NHIRD) 
 

• Smoking? 
• Adherence? 
• Renal function? 
• Treatment dose? 
• INR? TTR? (warfarin group) 
• Asian only 

The use of specific NOACs 
or warfarin may be guided 
accordingly 

雖然表面上沒有提到INR TTR但
HAS-BLED分數可以說明這個
limitation的影響應該算minor 
代表warfarin組別的INR應該都算
控制得宜 NHIRD: the National Health Insurance Research Database, INR: international normalized ratio, TTR: Time in Therapeutic Range 



Limitations (2) 

Introduction Methods Results Discussion 
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Due to operational definition 
• Underestimate of outcome? 
• Misclassification? COVID-19? 

Due to unmeasured confounder 
• Confounding by indication may still exist 
• ILD attributed to unmeasured drugs 



Conclusion 

Clinical impact Conclusion 

31 

• FXa inhibitors appeared to be associated with 
higher ILD risk among NVAF patients who 
were treated with OACs 
 HR=1.54 (1.22-1.94) 
 With relative small absolute risk (+0.12) 

 
 

• Whereas dabigatran did not 
 HR=1.26 (0.96-1.65) 

ILD: Interstitial lung disease, OAC: oral anticoagulant, NVAF: Nonvalvular Atrial Fibrillation, FXa: activated coagulation factor X  



Clinical Impact (1) 

Conclusion Clinical impact 

32 

Risk of all major bleeding was significantly 
decreased among NVAF patients using 
NOACs compared with using warfarin 

eTable 4 

Risk-benefit assessment 

OAC: oral anticoagulant, NVAF: Nonvalvular Atrial Fibrillation, FXa: activated coagulation factor X  

暴露組發生率-對照組發生率 

=rate difference (attributable risk) 



Clinical Impact (2) 

Conclusion Clinical impact 

33 

• Monitoring potential development of ILD in 
NVAF patients receiving FXa inhibitors 

• Especially those co-prescribed with amiodarone 

For physicians and pharmacists 

Patients education 

• Importance of taking NOACs 
• Early respiratory signs identification 
• Remain vigilant for adverse lung effects 

NOAC: Non-Vitamin K antagonist oral anticoagulants 

ILD: Interstitial lung disease, NVAF: Nonvalvular Atrial Fibrillation, FXa: activated coagulation factor X  



Appraisal 

34 

-Cohort study checklist- 

Section A: Are the results of the study valid? 

Section B: What are the results?  

Section C: Will the results help locally? 



Appraisal (1) 

Section C Section B Section A 

35 

1. Did the study address a clearly focused issue? 

Yes Can’t tell No 



Appraisal (2) 

Section C Section B Section A 
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2. Was the cohort recruited in an acceptable way? 

Yes Can’t tell No 

Because OACs were 
reimbursed after June 2012 
in Taiwan 

Prevention of selection bias 

Control for potential 
confounder 



Index date: the first prescription 
date for NOACs or warfarin 

Appraisal (3) 

Section C Section B Section A 
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3. Was the exposure accurately measured to 
minimize bias? 

Adherence? 
Yes Can’t tell No 

Prevention of immortal time bias (misclassification) 



Appraisal (4) 

Section C Section B Section A 
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4. Was the outcome accurately measured to 
minimize bias? 

Yes Can’t tell No 
Detection bias? 

To diagnose an ILD, your doctor will probably order a chest X-ray or 
CT scan to get a better look at your lungs. A lung function test may 
be used to measure your total lung capacity, which may have 
deteriorated due to the ILD.  



Appraisal (5) 

Section C Section B Section A 
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5. (a) Have the authors identified all important 
confounding factors? 

5. (b) Have they taken account of the confounding 
factors in the design and/or analysis? 

Yes Can’t tell No 

Dose, smoking, INR, TTR…etc 

Design 
 Specification (criteria) 

 Propensity score  
Analysis 

 Stratification (subgroup) 

 Sensitivity test 

 Adjustment (COX model) 



Appraisal (6) 

Section C Section B Section A 

40 

6. (a) Was the follow up of subjects complete 
enough? 

6. (b) Was the follow up of subjects long enough? 

Yes Can’t tell No 

Index date: 2010/1-2017/12 To the first occurrence of ILD, 
death, or end of the study 



Appraisal (7) 

Section A Section C Section B 
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7. What are the 
results of this study? 



Appraisal (8) 

Section A Section C Section B 
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8. How precise are the results? 

Sufficient sample size 

Acceptable range of confidence interval 



Appraisal (9) 

Section A Section C Section B 
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9. Do you believe the results? 

Yes Can’t tell No 

• Sufficient sample size 

• Small range of confidence interval 

• Main analysis (overall) was consistent with each of FXa 

inhibitors in hazard ratio and rage of 95% CI 

• Five sensitivity analysis enhanced the robustness of result 

• Appropriate methodology in statistical analysis 



Appraisal (10) 

Section A Section B Section C 
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10. Can the results be applied to the local 
population? 

Yes Can’t tell No 

NHI database includes information on birth date, sex, institution 
codes, type and date of care for inpatient services, diagnoses based 
on the International Classification of Diseases, Ninth Revision, 
Clinical Modification (ICD-9-CM), and health care expenditure. 

Data source: NHIRD 



Appraisal (11) 

Section A Section B Section C 
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11. Do the results of this study fit with other 
available evidence ? 

Yes Can’t tell No 

Tomari S et al., J Stroke Cerebrovasc Dis. 2016   Case report from Japan 

 Pharmacovigilance disproportionality analysis Raschi E et al., Drug Saf. 2020  



Appraisal (12) 

Section A Section B Section C 
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12. What are the implication of this study for 
practice? 

• Monitoring potential development of ILD in NVAF patients 
receiving FXa inhibitors 

• Especially those co-prescribed with amiodarone 

ILD: Interstitial lung disease, FXa: activated coagulation factor X, NVAF: Nonvalvular Atrial Fibrillation 
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Nonvalvular Atrial Fibrillation 

Introduction Methods Results Discussion 
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Brandes A et al., Arrhythm Electrophysiol Rev. 2018 
2020 ESC Guidelines for Management of Atrial Fibrillation.       2016 Guidelines of the THRS and the TSOC for the management of AF 

Definition 
A supraventricular tachyarrhythmia with 
uncoordinated atrial electrical activation and 
consequently ineffective atrial contraction 

ECG: electrocardiogram, AF: Atrial Fibrillation, SR: sinus rhythm  



Anticoagulant Use in NVAF 

Introduction Methods Results Discussion 
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those identified as low-risk [CHA2DS2-VASc 0 (males), or score of 1 (females)] 
consistently have low ischaemic stroke or mortality rates (<1%/year)  
and do not need any stroke prevention treatment. 

Dabigatran 

Rivaroxaban 
Apixaban 
Edoxaban 

Brinkman HJ et al., Thromb J. 2015 



Introduction 

Introduction Methods Results Discussion 
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Exclusion Criteria 

Introduction Methods Results Discussion 
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2021 ESC Guidelines forthe diagnosis and treatment of acute and chronic heart failure (12. cardiovascular comorbidities) 

Limitation NHIRD 



Covariates 

Introduction Methods Results Discussion 
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Control for confounding 

2016 AF Guidelines of THRS/TSOC for management of AF 



Covariates after PSSW 

Introduction Methods Results Discussion 
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Covariates after PSSW 

Introduction Methods Results Discussion 
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Sensitivity Analysis 

Introduction Methods Results Discussion 
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Fxa inhibitor 61713, 95.6% 

Dabigatran 21035, 93.5% 

Miyazaki S et al., J Cardiol. 2022 

Changes in the proportions of 
anticoagulants from baseline to year 3. 
(Japan data) 

(The present study) 12.6% 



• Without an adequate biopsy, unlikely to be IPF 
• With an adequate biopsy, may be reclassified to a more specific diagnosis after MDD and/or additional consultation 

Diagnosis of Idiopathic Pulmonary Fibrosis 

56 

2018 Clinical Practice Guideline Summary for Clinicians: 
Diagnosis of Idiopathic Pulmonary Fibrosis 

Introduction Methods Results Discussion 

• Moderate to severe traction bronchiectasis/bronchiolectasis in a man over aged 50 or in a woman over aged 60 
• Extensive (0.30%) reticulation on HRCT scan and an age >70 years 
• Increased neutrophils and/or absence of lymphocytosis in BAL fluid 
• MDD reaches a confident diagnosis of IPF 

MDD: multi-disciplinary discussion, HRCT: high-resolution computed tomography, 
IPF: Idiopathic pulmonary fibrosis, UIP: usual interstitial pneumonia 
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Controversial Mechanism? 

Lai J et al., BMJ Case Rep. 2017 

Dabigatran 

Rivaroxaban 
Apixaban 
Edoxaban 

Borensztajn K et al., Am. J. Clin. Pathol., 2008 

Controversial? 

Introduction Methods Results Discussion 
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Controversial Mechanism? 

• PAR-1: The main receptor for thrombin 

• PAR-2: As a key player in the progression of a wide pattern of pathologies at the 

fibro-proliferative interface 

Borensztajn K et al., Am. J. Clin. Pathol., 2008 

Introduction Methods Results Discussion 

Bogatkevich GS et al., Arthritis Rheum. 2009  

PAR-2 is expressed in airway 

epithelium and smooth muscle, in 

fibroblasts, and in vascular 

endothelium and smooth muscle. 

In vitro data  

• When treated with dabigatran scleroderma 
lung myofibroblasts produce less CTGF, α-SMA, 
and collagen type I 
 

• Dabigatran restrains important profibrotic 
events in lung fibroblasts and that this oral 
direct thrombin inhibitor warrants study as a 
potential anti-fibrotic drug for the treatment 
of fibrosing lung diseases 

α-SMA: α-smooth muscle actin, CTGF: connective tissue growth factor 
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Schneeweiss S et al., Pharmacoepidemiol Drug Saf. 2006 

Appraisal (5) 
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