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증례 #1 

• Case 1 : 한달전부터시작된기침, 호흡곤란으로내원한환자

• Case 2 : 30년 전 수술적 폐생검 후 간질성 폐질환 진단, 이후 추적 중단된 상태에서

한 달 전부터 갑자기 악화된 호흡곤란을 주소로 내원한 환자



F/64 

Chief complaint) Cough and dyspnea, mMRC 3

Present illness) 

한 달 전부터 시작된 기침으로 local clinic 에서 약 복용하던 중 진행하는 호흡곤란으로 입원, 

antibiotics 및 systemic steroid 1mg/kg 2주간 사용하며 dyspnea 는 호전되었으나, desaturation 반복

되며 further evaluation 위해 전원 문의 후 ER referred (O2 demand 2L/min via nasal prong) 



Past medical history 

Past medical history) DM, dyslipidemia 

Social history) 

Smoking: Never smoker

Alcohol: non-alcoholic

Occupation: 주부

Family history) 어머니 – 폐암



Review of system 

cough / sputum / rhinorrhea / dyspnea (+/+/-/+)

Morning stiffness (-) 

Malar rash (+) 이전부터 잦은 facial flushing 

Photosensitivity (+) 

Oral ulcer (-) Genital ulcer (-) 

Sicca Sx. (+) : dry eye(-), dry mouth(+) 입이 너무 마른다

Raynaud's Ph.(+) - 한겨울에 손끝이 저린다. 양손 끝 붉어진 소견, 손끝이 딱딱해졌다. 

Hair loss (-) Arthralgia (-) Back pain (-) 



Physical examination 

Vital sign) 126/72 mmHg – 96/min – 20/min - 37 ℃ 

General) alert, Skin rash on face, hands 

Chest) inspiratory crackle, BLLF

Extremities) 

Palmar erythema (+) 

Salt and pepper appearance, both arms (+) 

Mild skin eruption, both limbs 



Initial laboratory results 

CBC : WBC 12960/mm3, Hb 13.5 mg/dL, PLT 379,000/mm3

AST/ALT : 14/18 U/L

BUN/Cr : 15.5 mg/dL / 0.50 mg/dL 

CRP : 1.3 mg/dL 

Procalcitonin <0.04 ng/mL

ABGA (O2 2L/min) : pH 7.390, pCO2 40.9 mmHg, pO2 61.5 mmHg, HCO3 24.2 mmol/L, Sat 94%

Troponin T: 0.009 ng/mL, CK-MB : 0.3 ng/mL 

NT-ProBNP: 67.9 pg/mL

D-dimer : 0.27 mg/L

KL-6 : 1362.4 U/mL  



Initial Chest CT 



Special laboratory results 

ANA : positive, cytoplasmic, nuclear, 1:160

Anti-SS-A 52 : 3+ 

RA factor : 6.1 

Anti-CCP Ab : negative

C3/C4 : 135 / 29.6 mg/dL 

IgG/A/M : 850 / 274 / 193 mg/dL  

ANCA : negative 



Special examination 

Spirometry 

FVC 1.91 L (57%) 

FEV1 1.54 L (58%) 

FEV1/FVC ratio 0.81

TLC 2.88 L (58%)

DLCO 48% 

Sono Salivary gland

Submandibular gland, both, Grade 1 

→ Suspicious for Sjogren’s syndrome 

Salivary flow test 

▪ Unstimulated saliva : 0.01 ml/5min

→ 0.002mL/min (normal : ≥ 0.1–0.3 mL/min) 

▪ Stimulated saliva : 4 ml/5min 

→ 0.8 mL/min (normal : ≥ 0.5–1.0 mL/min) 

Nailfold capillary microscope 



Assessment

Diagnosis) Sjogren-associated ILD : OP pattern 

Therapeutic plan) 

✓ Systemic steroid tapering slowly

✓ Azathioprine add on 



Interstitial Lung Disease (ILD) 

Am J Respir CritCare Med. 2013;188(6):733-48.

Eur Respir Rev 2018;27:180076

▪ Diverse group of disorders that involve the distal pulmonary parenchyma 

▪ Patients presented with 

✓Progressive dyspnea and cough 

✓Abnormal pulmonary physiology 

✓Abnormal radiologic features on CXR and/or HRCT 



Autoimmune disease associated ILD 

AU Well et al. Nat Rev Rheumatol. 2014 Dec;10(12):728-39

T Shao et al. Front Immunol. 2021 Jun 7:12:684699.

Curr Opin Pulm Med 2022, 28:407–413



Classification criteria

1) ILD on CT 

2) 다른 원인 배제

3) CTD 진단기준에는 만족하지 못함

4) 2개 이상의 domain 에 해당

(a) 임상적

(b) 혈청학적

(c) 형태학적

BA Graney and Aryeh Fischer. Ann Am Thorac Soc 2019; 16(5): 525–33



(1) Clinical domain 

Mechanic’s hand 

Telangiectasia 

Raynaud’s phenomenon



(2) Serologic domain: FANA (fluorescent ANA) 

T Bahmer et al. Respir Med. 2016 Apr:113:80-92.



(3) Morphologic domain
: radiologic & histologic pattern of CTD-ILD 

SM Koo et al. Korean J Intern Med 2017;32:600-610

AU Well et al. Nat Rev Rheumatol. 2014 Dec;10(12):728-39



DDx of CTD-ILD from IIP: Why important ?
- Prognostic perspective 

Bongartz et al. Arthritis Rheum 2010;62:1583-91,

JM Oldham et al. Eur Respir J. 2016 Jun;47(6):1767-75

Am J Respir Crit Care Med. 2023 Jan 1;207(1):69-76.

• In RA, 10-20% ILD precedes articular disease

• No correlation with severity

828 U.S cohort & 513 UK ILD cohort

PPF defined by >10% relative FVC decline  

1.11 (0.91-1.36)

0.84 (0.68-1.03)
1.40 (1.16-1.68)

HR (95% CI) 



DDx of CTD-ILD from IIP: Why important ?
- therapeutic perspective 

KA Johannson et al. Lancet 2021;398:1450-60



Treatment for SARD-ILD 

ACR/CHEST guideline (July 2024)

Initial treatment options for the treatment of SARD associated ILD 



Clinical course 
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Treatment for SARD-ILD 
ACR/CHEST guideline (July 2024)

Management of SARD-ILD with progression of ILD despite first ILD therapy



Screening for ILD in CTD 
ERS/EULAR guideline (Sep, 2025)



Treatment for other CTD-ILD

ERS/EULAR guideline (Sep, 2025)



Pathogenesis of self-perpetuation of pulmonary fibrosis 

Early phase 

: Underlying disease-specific

Late phase 

: shared self-perpetuating fibrosis 

NEJM 2020;383:958



ILDs manifesting progressive pulmonary fibrosis (PPF)

Am J Respir Crit Care Med 2022;205(9):e18



Natural course of PPF – Lung function 

Eur Respir J 2020;55:2000085

-221.0 mL/y

-192.9 mL/y

-214.6 mL/y

-160.1 mL/y



Natural course of PPF – Mortality

PF-ILD in UK (9 centres): 14.5% (253 out of 1,749) by INBUILD criteria

: cHP (33.2%), uILD (17.3%), CTD-ILD (16.6%), others (14.2%)

• Mortality of PF-ILD

- HR, 3.32 (95% CI, 2.53 – 4.37) 

compared to non-progressive ILD

- HR 1.06 (95% CI, 0.84-1.35) 

compared to IPF 

Eur Respir J 2021; 58: 2100221



International guidelines ATS/ERS/JRS/ALAT (2022)
“Progressive pulmonary fibrosis (PPF)”

Am J Respir Crit Care Med 2022;205(9):e18



Different phenotype -Inflammation vs. Fibrosis

Inflammation

ex) Autoimmune disease

Fibrosis 

ex) IPF

Lancet. 2022 Sep 3;400(10354):769-786.



Are Symptom and Physiologic Decline Enough 
to Define PPF?



Radiologic criteria for PPF 

Am J Respir Crit Care Med 2022;205(9):e18



Nintedanib in PPF 

663 patients with PF-ILD (non IPF ILD) in 15 countries 

INBUILD trial design 

INBUILD-ON 

Eur Respir J. 2022;59(3):2004538.
N Engl J Med. 2019;381(18):1718-1727



Nintedanib slowed the rate of lung function decline

N Engl J Med. 2019; 381:1718

Lancet Respir Med. 2020;8(5):453



Nintedanib reduced mortality 

Time to first AE or death Time to progression or death

Eur Respir J 2022;59:2004538

Lancet Respir Med. 2020;8(5):453



Nintedanib in Korea 

2025.05 ~ PF-ILD 에서 Nintedanib 급여화



증례 #2  

• Case 1 : 한 달 전부터 시작된 기침, 호흡곤란으로 내원한 환자

• Case 2 : 30년전수술적폐생검후간질성폐질환진단, 이후추적중단된상태에서

한달전부터갑자기악화된호흡곤란을주소로내원한환자



F/75   

2025-12-01 dyspnea 로 ER visit 

Chief complaint) dyspnea, mMRC 3

Present illness) 

1997 – 2019 년까지 호흡기내과 ILD 로 추적하던 분, 이후 follow-up loss 로 일상생활에 무리없이

지내시던 중, 1개월 전 허리 통증으로 injection 시술 후부터 점차 dyspnea 악화되었다고 함



Past medical history 

Past medical history) 

1997년 구차트 스캔: CT multifocal consolidation 으로 입원, Open lung biopsy 시행, organizing pneumonia 

로 결과 보고, 이후 annual CT FU 하던 중 2019 년부터 추적 종료되며 폐에 대한 진료는 loss 된 상태로 지냄

Social history) 

Smoking: Never smoker

Alcohol: non-alcoholic

Occupation: 국어 교사, 이후 전업 주부

Family history) denied 



Review of system 

Cough – sputum –

Dyspnea (+), mMRC 3, 1개월 전 발생, 점차 악화

관절 부종 (-) 관절통(-) 근 위약 (-) 

입 마름 (+) 눈 마름(+)

피부 발진 (-) 

레이노 (-) 



Physical examination 

Vital sign) 151/93 mmHg-101/min-20/min-36.7℃, SpO2 82% at ambient air → O2 4L/min apply 

General) alert, Skin rash (-) 

Chest) inspiratory crackle, BLLF

Extremities) 

Digit deformity +/+ 

both leg pitting edema +/+ 



Initial laboratory results 

CBC : 8390 – 14.9 – 200k, ANC 5340

AST/ALT 29/23

BUN/Cr 12 / 0.62

CRP 0.62

ABGA (O2 2L/min) : pH 7.456, pCO2 29 mmHg, pO2 61 mmHg, HCO3 20 mmol/L, Sat 93%

Troponin T: 0.015 ng/mL, CK-MB : 0.27 ng/mL 

NT-ProBNP 4065 pg/mL

D-dimer : 0.85

KL-6 : 177 U/mL  



Initial Chest CT 



Comparison with old CT 



Special laboratory results 

ANA : positive, cytoplasmic, nuclear, 1:320

Anti-SS-A 52 : 3+ 

Anti-Jo1 : 3+ 

RA factor : 7.8 

Anti-CCP Ab : negative

C3/C4 : 99 / 17.6 mg/dL 

IgG/A/M : 1723 / 294 / 138 mg/dL  

ANCA : negative 



Special examination 

Spirometry 

FVC 1.73 L (66%) 

FEV1 1.28 L (68%) 

FEV1/FVC ratio 0.74

TLC 3.31 L (79%)

DLCO 26% 

Sono Salivary gland

Parotid gland, both, Grade 1 

Submandibular gland, both, Grade 2 

→ Consistent with Sjogren’s syndrome 

Salivary flow test 

▪ Unstimulated saliva : 0.01 ml/5min

→ 0.106 mL/min (normal : ≥ 0.1–0.3 mL/min) 

➔ Suggestive of primary Sjogren’s syndrome 



Echocardiography 

Echocardiography

1. severe PH (TR Vmax 3.9 m/s, RVSP = 76mmHg), 

maybe underlying Lung disease

2. RV dilatation with mild RV dysfunction

3. RA dilatation

4. scanty pericardial effusion

➔ Evidence of PTE excluded on Chest CT 

➔ PH due to lung disease ? RHC is not necessary ?  



Diagnostic algorithm for PH in chronic lung disease

Eur Respir J 2024; 64: 2401200



Rt heart catheterization (RHC)  

European Heart Journal (2022) 43, 3618–3731

• Gold standard to confirm PH

• Inconclusive echoCG findings in case with a high level of suspicion and potential therapeutic 

implications.



RHC results 

PH d/t chronic lung disease ?

Treat underlying lung disease ? 



Classification of PH
2022 ESC/ERS Guidelines 

European Heart Journal (2022) 43, 3618–3731

Group 1 (PAH) 

vs 

Group 3 (PH associated with lung disease) 



Pathophysiology and current therapeutic targets of PAH (Group 1)

Eur Respir J 2024; 64: 2401200

European Heart Journal (2022) 43, 3618–3731



Management of PAH 

Eur Respir J 2024; 64: 2401325



Pathogenic factors associated with the development of PH in ILD

Eur Respir J 2024; 64: 2401200

Am J Respir Crit Care Med. 2023;208(3):238-246.

PVOD = pulmonary veno-occlusive disease



Studies of ILD & PH a/w ILD with PH medications

Eur Respir J 2024; 64: 2401200



Recommendations for PH associated with lung disease 

European Heart Journal (2022) 43, 3618–3731



Management algorithm in ILD-PH patients 

European Heart Journal (2022) 43, 3618–3731

Am J Respir Crit Care Med. 2023;208(3):238-246.



inhaled Treprostinil 

Mechanism of action 

1. Activation of prostaglandin E type 2 (EP2), prostacyclin receptor (IP), 

prostaglandin D type 1 (DP1) receptor

→ Vasodilation 

→ Inhibits fibroblast to myofibroblast differentiation 

→ Suppresses fibroblast proliferation 

→ Suppresses collagen overproduction

→ Reduces inflammatory cell recruitment & reduces ECM synthesis 

2. Activation of the nuclear receptor, peroxisome proliferator-activated 

receptor b (PPAR-β) 

→ Suppresses fibroblast proliferation 

TETON trial 

Adv Ther. 2022 Sep;39(9):3881-3895.



inhaled Treprostinil in ILD with PH 

INCREASE study 

Eur Respir J. 2023 Jun 29;61(6):2202414.

TETON 1 : IPF 598명, 

USA, Canada 

TETON 2 : IPF 597명, 

Asian-pacific, Europe, Latin America

TETON-PPF: 698명, non-IPF PPF  



Framework for management of patients with ILD-associated PH 

Eur Respir J 2024; 64: 2401200



Assessment 

Diagnosis) 

#1. Sjogren-associated ILD : OP pattern → fibrotic progression over 30 years 

#2. progressive dyspnea (onset 1MA)  

- d/t Pulmonary hypertension : type 1 + 3 (not soley type 3) 

Therapeutic plan) 

✓ Steroid tappering & MMF add on 

✓ Opsumit 10mg qd start → Sildenafil add on 



Take home message 

⚫ Regular follow up of non-IPF ILDs for progression to PPF 

⚫ Timely antifibrotic therapy for PPF 

⚫ Differential diagnosis of other cause when dyspnea worsen in fibrosing ILD but not PPF 

⚫ PH in ILD 



Thank you for your attention 


