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Case 1

◼ M/ 62

◼ PI : 2016년 3월, 호흡곤란 없이 3-4개월 지속되는 기침, 가래로 

내원하여 cIPF진단 후 대증 치료만 하던 중
점차 호흡곤란 발생하여 2년 만에 다시 외래 내원

◼ 한약방

◼ ex smoker : 10년 전 중단

◼ PHx : DM/HTN/TBc/hepatitis(-/+/-/-), 협심증(+)



CXR (2016.3 & 2018. 4)



HR CT (2016. 3& 2018.4)



◼ Dx: cIPF

◼ Plan : pirfenidone start + PPI

(2018. 8.17~)
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Case 2

◼ M/ 70

◼ CC: rash

◼ PI :  2012년 CT 이상 소견으로  cIPF진단 후 

2015년 11월부터 pirfenidone 시작하신 분으로

2016년 2월 얼굴및 목, 손등에  rash c itching sense 발생하여

sunscreening에 대한 교육 하며 약 감량 없이 호전 중 

2016년 6월 초 팔까지 rash 다시 발생.

pirfenidone 잠시 중단 후 피부 병변 호전 되어

저용량으로 6월 중순에 다시 시작 하였으나 바로

rash 재발하여 중단.



Case 3

◼ M/ 67

◼ CC: CT 이상

◼ PI :  5년 전부터 기침, 가래, mMRC 2 정도의 호흡곤란이 있었으나

특별한  w/u 없이 지내시던 중 타원에서 시행한 흉부 CT 이상

으로 내원

◼ 본교 공대 교수(정년퇴임하심)

◼ ex smoker : 25년 전 중단

◼ PHx : DM/HTN/TBc/hepatitis(-/+/-/-)



PFT (20. 2.19)



CXR, CHEST CT



Progress

◼ Pirfenidone 

: 2020.2.19 시작

→ 2020.5월 햇빛에 노출되는 팔 위주로 (골프) rash 발생

→ sunscreening (긴옷, 모자, 선블럭) 에 대한 교육 다시 시행

→ CXR에서 약간의 악화 소견 및 피부 병변 호전 없음

→ 2020.6월까지만 복용

◼ Nintedanib

: 2020.7.1일부터 시작

피부 병변은 호전

2020.10.21일 설사 발생하여 지사제 시작함

식사양의 변화는 없으나 2kg의 체중 감량 있었다 함



Definition

◼ Definition

: a specific form of chronic, progressive 

fibrosing interstitial pneumonia of unknown cause, 

occupying primarily in older adults, 

limited to the lungs, 

and associated with the histopathologic and/ or radiologic

pattern of UIP

exclusion of other forms of idiopathic interstitial pneumonia 

& ILD associated with environmental exposure, medication, 

or systemic disease

Am J Respir Crit Care Med  2011;183: 788-824



Diagnosis

Am J Respir Crit Care Med  2018;198: e44-e68
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Treatment

Am J Respir Crit Care Med  2011;183: 788-824

etanercept

combined acetylcysteine & azathioprine & prednisone

Pirfenidone, 

Nintedanib





Nintedanib

◼ Intracellular inhibitor of TKI ( VEGFR, FGFR, PDGFR)

◼ Inhibit fibroblast proliferation, migration and differentiation

◼ Anti-fibrotic, anti-inflammatory, anti-angiogenetic activity

Semin Respir Crit Care Med 2016;37:368-377



◼ 92 centers, 2007.9~2010.6, 428 pts

◼ Double blind, RCT, phase 2

◼ IPF: age ≥ 40 yrs , FVC≥50%,  30%≤ DLCO <80%

Dx≤ 5yr

◼ Primary outcome: annual rate of decline in FVC (12m)

N Engl J Med 2011;365:1079-1087

TOMORROW :Nintedanib

4 not treated

Randomization

(n=432)

BIBF1120  150 mg twice daily (n=85)

BIBF 1120 100 mg twice daily (n=86)

BIBF 1120   50mg twice daily (n=86)

BIBF1120    50mg once daily  (n=86)

Placebo (n=85) 61 completed

62 completed

68 completed

72 completed

53 completed

52wk



◼ Fewer AEs, preserved QoL

FVC decline ≥ 10% or 200ml    , ∆ SpO2&TLC 

◼ More GI Sx, more frequent elevations in liver enzyme

N Engl J Med 2011;365:1079-1087

TOMORROW :Nintedanib

BIBF 

1120 

50mg 

once 

daily 

(n=85)

placebo 

(n=83)
BIBF 

1120 

100mg 

twice 

daily 

(n=85)

BIBF 

1120 

50mg 

twice 

daily 

(n=86)

BIBF 

1120 

150mg 

twice 

daily 

(n=84)



◼ 205 centers, 2011.5~2012.

Double blind, RCT, phase 3, 1,066 pts

◼ IPF: age ≥ 40 yrs

FVC ≥ 50%, 30% ≤ DLCO<80%

Dx ≤ 5yr

CT: UIP or probable UIP

◼ Primary outcome: annual rate of decline in FVC (52wk ) 

N Engl J Med 2014;370:2071-2082

INPULSIS :Nintedanib

Nintedanib (n=329)

Placebo (n=219)

Randomization

(n=551)

INPULSIS -1

INPULSIS-2

Nintedanib (n=309)

Placebo (n=204)

Randomization

(n=515)



N Engl J Med 2014;370:2071-2082

INPULSIS :Nintedanib



◼ Acute Exacerbation

INPULSIS -1 : No difference

INPULSIS -2 : Significant increase in time to first AE 

◼ S/Ex :  Diarrhea (M/C, 60%), N (25%), 

decreased appetite(10%), 

MI (1.6 % vs 0.5% in INPULSIS-1

1.5%  vs. 0.5% in INPULSIS-2)

N Engl J Med 2014;370:2071-2082

INPULSIS :Nintedanib



Lancet Respir Med 2019;7:60-68

INPULSIS-ON :Nintedanib

◼ Open-label nintedanib in the extension trial (from INPULSIS)

median 44.7 m



◼ Retrospective study, 2015.10-2018. 3, Japan, 77 pts 

◼ Nausea(25/77, 32.5%), Diarrhea(27/77, 35.1 %)

◼ Risk factor for Nausea: poor PS, low BMI, full dose

◼ Risk factor for Diarrhea: low BMI 

◼ Optimal Cut-off value for BMI was 21.6

→ AUC was 0.872 for Nausea, 0.668 for Diarrhea

Scientific Reports  2019;9:12062

GI S/Ex :Nintedanib

Nausea (+) Diarrhea (+)

Nausea (-)

Diarrhea (-)



◼ Diarrhea

- loperamide 2mg--> can be increased up to 2mg or 4mg QID

can be added codein phosphate → GI specialist

- reducing dose 150 → 100mg bid

- dose can be titrated back up to the optimal dose 

◼ Nausea

- consider prokinetics such as metoclopramide or ondansetron

- reducing dose 150→ 100mg

◼ Hepatic side effects

- reversible with dose reduction or short Tx interruption

- not studied in pt with Child-Pugh B/C hepatic impairment

Respiration 2019;97:173-184

Management for S/Ex :Nintedanib -1



◼ Arrhythmia, Valve dz, VTE

– NOAC (OK) vs VKA (consider c caution)

◼ Angina –Stable c ASA mono(OK)

Stable+ PCI (ASA+ clopidogrel for 6 m)

(consider c caution)

◼ MI – ASA (±clopidogrel)(OK)

Heparin+high dose ASA+PCI/clopidogrel (consider c caution)

◼ Stroke- ASA/Clopidogrel (OK) Respiration 2019;97:173-184

Management for S/Ex :Nintedanib -2



◼ Before & after OP/lung transplantation

- For minor elective OP, Tx should not be interrupted.

- For major elective OP(abd OP), Tx should be stopped 2-3 days 

prior to OP, this recommendation is based on 5 half-lives.

- All non-elective Emergency OP should be undertaken as soon as

possible without delay.

- Following OP, Tx should be resumed as soon as the pt is able to 

eat food, since nintedanib Tx on an empty stomach is like to 

lead to an increased risk of side effects.

- For transplant pts, ideally, maintain pts on nintedanib while they

are on the transplant waiting list to help preserve existing lung

function & to prevent acute exacerbations. Respiration 2019;97:173-184

Management for S/Ex :Nintedanib -3



Pirfenidone

◼ Anti-fibrotic effect

- inhibit human lung fibroblast proliferation 

decrease collagen matrix formation in response to TGF-β

decrease lung hydroxyproline content & histologic severity of 

fibrosis

◼ Anti-oxidant effect

- decrease myeloperoxidase & superoxide dismutase

◼ Anti-inflammatory 

- suppress TNF-α

Semin Respir Crit Care Med 2016;37:368-377

Front Med 2018;5: 148



CAPACITY: Pirfenidone (004 & 006)

◼ 110 centers, 2006.4~2008.11 

◼ Double blind, RCT, 435 pts in 004, 344 pts in 006

◼ IPF: 40-80 yrs & Dx within 48 months

50% ≤ FVC ≤ 90%, 35% ≤ DLCO≤ 90%, 6MWT distance ≥150m

◼ Primary outcome: ∆FVC % at 72 weeks 

secondary outcome: categorical FVC, progression-free survival, 

worsening IPF, dyspnea, 6MWD, SpO2, 

fibrosis (HR CT), DLCO%

Lancet 2011;3774:1760-1769

Pirfenidone 2403mg/d  

(n=171)

Placebo (n=173)

Randomization

(n=344)

Randomization

(n=435)

Pirfenidone  2403 mg/d (n=174)

Pirfenidone 1197 mg/d (n=87)

Placebo (n=174)

Study 004

Study 006



◼ Fewer overall deaths and fewer deaths related to IPF

Lancet 2011;3774:1760-1769

Study 004 Study 006

CAPACITY: Pirfenidone (004 & 006)



ASCEND: Pirfenidone

◼ 127 centers, 2011.7~2013.1 

◼ Double blind, RCT, 555 pts

◼ IPF: 40-80 yrs

50% ≤ FVC ≤ 90%, 30% ≤ DLCO≤ 90%, 6MWT distance ≥150m

fibrosis>emphysema, FEV1/FVC ≥0.8,  6m ≤ Dx ≤ 48 m,

Sx duration ≥ 12m 

◼ Primary outcome: ∆FVC % at 52 wk

N Engl J Med 2014;370: 2083-92

Pirfenidone 2403mg/d  

(n=278)

Placebo (n=277)

Randomization

(n=555)



ASCEND: Pirfenidone

N Engl J Med 2014;370: 2083-92



ASCEND: Pirfenidone

N Engl J Med 2014;370: 2083-92

Mortality in the ASCEND and CAPACITY Trials

Variable Pirfenidone Placebo Hazard Ratio P value

ASCEND

No. of pts 278 277

Death-no (%)

From any cause

Related to IPF

11(4.0)

3(1.1)

20(7.2)

7(2.5)

0.55(0.26-1.15)

0.44(0.11-1.72)

0.10

0.23

Pooled data from ASCEND & CAPACITY trials

No. of pts 623 624

Death-no (%)

From any cause

Related to IPF

22(3.5)

7(1.1)

42(6.7)

22(3.5)

0.52(0.31-0.87)

0.32(0.14-0.76)

0.01

0.006



European IPF registry: Pirfenidone

J Clin Med 2020; 3763

◼ 2009.11~2018.5, 122 pts



Predicting life expectancy: Pirfenidone

J Manage Care Spec Pharm 2017;23: s17-s24

2.58 



Impact of dose intensity: Pirfenidone

◼ CAPACITY + ASCEND ( n=1247), post-hoc  analysis

BMJ Open Resp Res 2018; 5:e000323



Impact of dose intensity: Pirfenidone

◼ Retrospective cohort, 2012.7-2018.3, 338 pt, Korea

KJIM 2022; 37:366-376



N Engl J Med 2014;370: 2083-92



PASSPORT: Pirfenidone

◼ 99 clinics across Europe

◼ prospective, observational study, 1009 pts

◼ Median exposure: 442 days

ERJ Open Res 2018;4: 00084-2018



Time to 1st occurrence (pirfenidone)

Eur Respir Rev 2017;26:170057

GI : 14 days

Nausea : 16 days

Rash : 82 days

Photosensitivity : 90 days



Skin S/Ex: Pirfenidone

◼ Erythematous or phototoxic burn-like skin rash

◼ It differs from an allergic type of eruption, which affect all 

parts of the skin including areas not exposed to sunlight.

◼ Mechanism

– phototoxic

related to ability

to absorb both UV B/A

proportional to 

light exposure & drug concentration

Adv Ther 2014;31: 375-391



Skin S/Ex: Pirfenidone

◼ CAPACITY study

Adv Ther 2014;31:375-391



Skin S/Ex: Pirfenidone

◼ Sun exposure should be avoided for a few hrs following 

pirfenidone intake.

◼ Protect skin with appropriate clothing

(hat, sunglasses, long-sleeve shirts, trouser, and gloves)

Re-apply a broad-spectrum sunscreen frequently

◼ In case of rashes, pirfenidone should be reduced. 

If rashes still persist after 7 days, it should be discontinued 

for 15 days and may be slowly re-introduced once Sx have 

resolved.

If allergic rex, it should be permanently discontinued.

Adv Ther 2014;31: 375-391



PMS study in KOREA (pirfenidone)

◼ prospective, nationwide observational study, 219 pts

◼ 2014-2017

Adv Ther 2020;37: 2303-2316



GI S/Ex: Pirfenidone

◼ Randomized, open-label, single-dose (3x267 mg capsules),

4 way crossover study, 

16 healthy subjects aged between 50 and 79 yrs

Pulm Pharmacol Ther 2009;22:279-285



GI S/Ex: Pirfenidone

◼ Phase 1, open-label, randomized, 4 Tx crossover

801mg single dose vs. 267mg X 3 capsules 

fasted vs. fed (≈800-1000kcal, fat≥50%)

healthy adult volunteers (18-55 yr)

Adv Ther 2017;34:2071-2082



GI S/Ex: Pirfenidone

◼ Slight higher Cmax & shorter median tmax c tablet compared 

with capsules in fed state

Adv Ther 2017;34:2071-2082



LOTUSS: Pirfenidone

◼ 18 sites(Canada, Italy, USA), 63 SSc ILD pts

◼ Randomized, open-label, phase II study

◼ 2013.10-2014.9

J Rheumatol 2016;43: 1672-1679

2-week titration gr (n=32)

: 1st week(1T tid)→ 2nd week(2T tid)→ 3rd week~ 16th week 3T tid
Randomization

(n=63)
4-week titration gr (n=31)

: 1st - 2nd week(1T tid)→ 3rd-4th week(2T tid)→ 5th week~16th week 3T tid



GI S/Ex: Pirfenidone

◼ Pirfenidone should be taken individually, over the course of a 

meal.

◼ If nausea is experienced in the morning, the morning dose may 

be delayed or reduced.

◼ Temporary Tx interruptions should be considered if Sxs do not 

resolve following dose reduction.

Following dose interruption, it could be re-introduced c a 

slower re-escalation scheme to the full dose.

◼ All Tx-related decisions should be made following discussion 

c pt &  the aim of balancing QoL/Efficacy benefits.

Adv Ther 2014;31: 375-391



How to manage S/E: Pirfenidone

ERJ Open Res 2017;26: 170057

Drug, Healthcare and Patient Safety 2020; 12: 85-94

Pirfenidone-

related AEs

Prevention Management

General Slower titration schedule Dose reductions/interruptions

GI Taking pirfenidone c a substantial meal 

(full dose at the end of meal or during 

a meal)

Dose reductions/interruptions

with a slow titration back to full dose

Reducing the morning dose if N at that 

time of day

PPIs, Prokinetic agents

Skin Skin protection c clothing/sunscreen

Avoid sun exposure fro a few hrs after  

pirfenidone

Frequent application of sunscreen

Severe phototoxicity: steroid, silver 

sulfadiazine

Dose reductions for a rash

Discontinuation if an allergic rex or    

recurred rash

Liver Perform AST/ALT, bil before Tx

Monitor at monthly intervals for first 6 

months and then q 3 months

1) AST/ALT: 3~5 x ULN s Sx /hyperbil

→ reduce or interrupt

2) AST/ALT : 3~5 x ULN c Sx/hyperbil

AST/ALT >5x ULN 

→ discontinue permanently

Drug 

interactions

For CYP1A2 Inhibitors (fluvoxamine, enoxacin/ ciprofloxacin (750mg BID), 

pirfenidone should be reduced.



Pirfenidone vs. Nintedanib (GI S/Ex)

◼ Web-based anonymous survey, 2018. 6-2018.10, Netherland

176 IPF (pirfenidone (n=71), nintedanib (n=85) no Tx(n=20))

Lung 2019;197: 551-558



Pirfenidone vs. Nintedanib (S/Ex)

◼ Retrospective study, 2011.1 6-2020.1, France

pirfenidone (n=115) vs nintedanib ( n= 61)

Pulmonary Pharmacology & Therapeutics 2022;76: 102149



Pirfenidone vs. Nintedanib (Efficacy)

◼ Retrospective cohort, 2013.1-2018.12, Germany

pirfenidone (n=840) vs nintedanib (n=713)

Respir Res 2021;22: 268



Summary

◼ Pt education, AE prevention & management with prophylactic 

therapy

◼ If AEs occur and Sxs did not resolve

: dose adjustment until Sxs are resolved

◼ If AEs persist

: temporary therapy interruption 

◼ Once Sxs have resolved or become tolerable

: slow re-escalation back to full dose as tolerated

◼ All Tx-related decisions should be made following discussion 

c pt &  the aim of balancing QoL/Efficacy benefits.



Thank You For Attention
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