
IPF 급성악화의 진단과 치료 

울산대학교병원  

제갈양진 



42/M 

20PY exsmoker 5-6개월 전 금연 

2년 전부터 마른기침 

5-6개월 전 부터 호흡곤란 

Inspiratory crakles on BLLF 

FVC 83%, TLC 75%, DLco54% 



2010-11-10 



Pathology 

UIP 



• 2010년 12월 16일 Biopsy 상 UIP  이기는 하
나 CT 상 honeycombing 이 심하지 않아 PD 
+ AZAT 시작함 

• 3개월 후  CT , PFT 악화되어 tapering 중 
Follow up loss 



2012-01-22 

2년 후 서서히 악화되는 
호흡곤란  



2012-06-22 

6개월 후 -10일전부터 
시작된 호흡곤란  



ABGA  
7.437-46.3-45.3-29.9-81.4% 
(1Month ago 7.366-39.6-63.3-22.2-89.4%) 
 
BAL 
Neutrophil 37% 
Lymphcyte 32% 
Macrophage 31% 
Bacterial culture (-) 
Respiratory virus PCR (-) 
CMV(-) 
Galactomannan (-) 
Pneumocysitis jiroveci(-) 
 



2012-06-26 



Clinical courses of IPF 

Ley et al. Am J Respir Crit Care Med 2011;183:431-40 



Kondoh et al. Chest 1993;103:1801-12 

(1) Exacerbation of dyspnea within a 
few weeks 

(2) Newly developing diffuse pulmonary 
infiltrates on chest x-ray films 

(3) deterioration of hypoxemia 

(4) Absence of apparent infectious 
agents   



Previous or concurrent diagnosis of IPF 

Unexplained worsening or development of dyspnea 
within 30 days 

HRCT  with new bilateral ground-glass abnormality 
and/or consolidation superimposed on a 
background reticular or honeycomb pattern 
consistent with usual interstitial pneumonia pattern 

No evidence of pulmonary infection by endotracheal 
aspirate or bronchoalveolar lavage 

Exclusion of alternative causes, including the following: 

Left heart failure 

Pulmonary embolism 

Identifiable cause of acute lung injury 

Collard et al. Am J Respir Crit Care Med 2007;176:636-43 

Diagnostic criteria by Collard et al. 



Incidence of AE in IPF 

Kim DS et al. Clin Chest Med 2012;33:59-68 



Song et al. Eur Respir J 2011;37:356-63 

Incidence of AE in IPF 



Etiology of RD  

Song et al. Eur Respir J 2011;37:356-63 



Pathogenesis 

• Accelerated IPF 

    - epithelial damage 

    - cytokines 

    - cellular inflammation 

    - matrix metaloproteinase 

    - coagulation abnormality 

• Triggering factor 

     - viral infection 

     - silent aspiration  

     - sequel of direct infective insults 

 



Plasma biomarkers 

Collard et al. Am J Physiol Lung Cell Mol Physiol 2010;299:L3-7 



Fibrocyte-detection 

Strieter  et al  J. Clin. Invest 2007 

Fibrocyte  



Fibrocyte  

Moeller et al. Am J Respir Crit Care Med 2009;179:588-94 



Survival based on etiology 

Huie et al. Respirology 2010;15:909-17 



Variation in the occurrence of AE 

Simom-Blancal et al. Respiration 2012;83:28-35 



Viral infection  

Wootton et al. Am J Respir Crit Care Med 2011;183:1698-702 



Microaspiration  

Raghu et al. Eur Respir J 2012;39:242-5 



BAL pepsin 

Lee et al. Eur Respir J 2012;39:352-8 



AE after cancer treatment  

Minegishi et al. Intern Med 2009;48:665-72 



Risk factors 

• Racial difference 

• Pulmonary function  

• Smoking  

• Pulmonary HTN 



Incidence of AE in IPF 

Kim DS et al. Clin Chest Med 2012;33:59-68 



Risk factors 

Song et al. Eur Respir J 2011;37:356-63 



Judge et al. Eur Respir J 2012; 40: 93–100 

Risk factors 



Diagnosis  

Previous or concurrent diagnosis of IPF 

Unexplained worsening or development of dyspnea 
within 30 days 

HRCT  with new bilateral ground-glass abnormality 
and/or consolidation superimposed on a 
background reticular or honeycomb pattern 
consistent with usual interstitial pneumonia pattern 

No evidence of pulmonary infection by endotracheal 
aspirate or bronchoalveolar lavage 

Exclusion of alternative causes, including the following: 

Left heart failure ▷ echoCG, proBNP 

Pulmonary embolism ▷ d-dimer, embolism CT 

Identifiable cause of acute lung injury 



HRCT 

Background 
reticular or 
honeycomb 
pattern 

New bilateral ground-glass 
abnormality and/or 
consolidation 



HRCT 

Akiraet al. Am J Respir Crit Care Med 2008;178:372-8 

Peripheral 

Multifocal 

Diffuse 



Pathology  

Collard et al. Am J Respir Crit Care Med 2007;176:636-43 

Typical UIP 

Diffuse 
Alveolar 
Damage 



DS Kim et al. Eur Respir J 2006; 27: 143–150 

Pathology  

Typical UIP 

Organizing  
Pneumonia  



72/M 

3년 전 IPF (clinically) 진단 

home O2 1.5-2L 사용 중  

2일전부터 열감, 오한 기침 객담 

1일전부터 조금만 움직여도 호흡곤란  



2012-11-01 2012-10-05 



2012-11-01 2012-07-30 



2012-11-01 2012-11-15 Meropenem+ 
vancomycin 



73/M 

5년 전 aortic valve replacement  

9개월 전 IPF (clinically) 진단 

특별한 medication 없이 지내던 중 

4일 전부터 호흡곤란 발생 

1일 전부터 orthopnea 발생 



2013-12-13 2013-11-15 



EchoCG 
Newly deveoped regional 
wall motion 
abnormaltiy(mid 
interolateal and mid 
anterolateal) with mild to 
moderate LV systolic 
dysfunction (EF42%) 

2013-12-15 



Treatment  



Question: Should patients with acute exacerbation of IPF be 
treated with corticosteroids? 

Although high-dose corticosteroids are commonly prescribed for 
the treatment of acute exacerbation of IPF, there are no 
controlled trials on which to judge efficacy. Cyclosporin A and 
anticoagulation have also been used without conclusive 
results 

Recommendation: The majority of patients with acute 
exacerbation of IPF should be treated with corticosteroids, but 
corticosteroids may not be reasonable in a minority (weak 
recommendation, very low-quality evidence). 

Values: This recommendation places a high value on anecdotal 
reports of benefit and the high mortality of acute 
exacerbation of IPF. 

Remarks: Specific recommendations regarding the dose, route, 
and duration of corticosteroid therapy cannot be made. 
Intravenous corticosteroids up to a gram per day have been 
reported in a few case series. There was consensus that 
supportive care is the mainstay of therapy for acute 
exacerbation of IPF. (Vote: 14 for use, 5 against use, 
1abstention, 11 absent.) 



Algorithm of Dx and Tx  

Wuytset al. Am J Respir Crit Care Med 2008;177:1397 



Noth et al. Am J Respir Crit Care Med 2012;186:88-95 

Anticoagulation therapy  



Pirfenidone 

Azuma et al. Am J Respir Crit Care Med 2005;171:1040-7 



Nintedanib (BIBF1120) 

Richeldi et al. N Engl J Med 2011;365:1079-87 



Collard et al. Am J Respir Crit Care Med 2007;176:636-43 

Practical questions Answers 

Do you use BAL for diagnosing 
AE? 

We perform BAL unless 
there is a high change of 
triggering the need for 
mechanical ventilation 

Do you use empirical 
antibiotic treatment? 

We use broad-spectrum 
antibiotic therapy 

Do you treat with antivirals? No, unless the patient is 
severely lymphopenic 

Do you treat for pneumocystis Yes, we do 

Do you use anticoagulation? No, we do not 

Do you use corticosteroids? Yes, we pulse the patient 
with three daily doses of 
methyl prednisolone of 1 
g each 

Do you use cyclophosphamide  
for AE-IPF? 

No 

Expert opinion 



Prognosis  

Song et al. Eur Respir J 2011;37:356-63 

  Median survival 
  AE 2.2 months (1.4-3.1) 
  Infection 1.4 months(0.3-2.4) 
  



Akiraet al. Am J Respir Crit Care Med 2008;178:372-8 

HRCT and prognosis 



Akiraet al. Am J Respir Crit Care Med 2008;178:372-8 

HRCT and prognosis 

P<0.001 

P=0.39 



HRCT sore and Survival  

Fujimoto et al. Eur Radiol 2012;22:83-92 



Fujimoto et al. Eur Radiol 2012;22:83-92 

HRCT sore and Survival  

≥245,n=48 

<245,n=12 

P<0.0001 



Koihaba et al. Lung 2013 

Staging of AE 



Staging of AE 

Koihaba et al. Lung 2013 



Take home messages  

• Clinical course of IPF is diverse  

• Acute exacerbation is not uncommon 

• Diagnosis 

  -HRCT : New GGO, consolidation 

  -Pathology : DAD, OP 

  -Exclude other etiology of deterioration 

   : infection, heart failure, pul. embolism 

• Treatment : steroid, broad spectrum 
antibiotics, supportive care  

• Prognosis : poor 

 


