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Acute Respiratory Distress 
Syndrome/Acute Lung Injury 

• North American-European Consensus Definition 
(1994): 

– Acute Respiratory Distress Syndrome (ARDS): 

• PaO2:FiO2 200mmHg or less 

• Wedge pressure less than 18mmHg 

• Bilateral infiltrates radiographically consistent with 
pulmonary edema 

• No clinical evidence of cardiac failure 

– Acute lung injury (ALI): 

• PaO2:FiO2 of 200-300mmHg 

• Criteria otherwise the same 

Updated Berlin definition 

Mortality rate 27% for mild, 32% for 
Moderate and 45% for severe 

Acute/Subacute disease as a 
pathologic concept 

Acute lung injury as a pathologic 
concept 

• Meant to emphasize insults resultant from 
injury at a single point in time 

– DAD represented diffuse injury 

– OP pattern more localized injury 

• “Acute lung injury pattern” for overlapping 
features in small biopsy 

 

ALI as a pathologic concept 

• In reality, the vast majority of OP cases do 
not meet the clinical definition of ARDS 

• Still a useful concept when approaching a 
biopsy from a patient with an illness of short 
duration 
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Pathology Associated with Clinical 
ARDS 

• Vast majority of cases will show DAD 

• Other patterns may be encountered: 

– Acute Fibrinous and Organizing Pneumonia 
(AFOP) 

– Acute Eosinophilic Pneumonia (AEP) 

– Diffuse Alveolar Hemorrhage with Capillaritis 
(DAH-C) 

Acute Fibrinous and Organizing 
pneumonia…where did we start? 

Acute Fibrinous and Organizing 
Pneumonia (AFOP) 

• Originally described in 2002 as a histologic pattern 
associated with an acute or subacute onset which 
did not fit with the classic histology of either DAD 
or OP.  

• Original study of 17 cases  
– 15 OLB, 2 autopsies 

– Selected from 114 cases with previous dx of DAD, OP of 
descriptive dx of fibrinous pneumonia 

– Cases of DAD, OP, EP, acute pneumonia or vasculitis were 
excluded 

 

Acute Fibrinous and Organizing 
Pneumonia (AFOP) 

• Original study of 17 cases  
– 10 M, 7 F average age 62 (33-78) 

– Average time from symptom onset to bx 19 days 
(2-60 days) 

– Symptoms: S.O.B. (12), fever (6), cough (4), 
hemoptysis (2), chest pain (5)  

– Radiology: bibasilar infiltrates most frequent (4), 
other descriptive reports, 1 unilateral case 

Clinical findings 

• AFOP was associated with a wide range of potential 
underlying etiologies 

– Infection (2), collagen vascular (3), exposure (4) drug 
reaction (2), idiopathic (6) 

• Outcome: 
– Nine patients dead of disease 

• Avg time of presentation to death: 29 days (range 6-36 days) 

– 7 patients alive and well 

– 1 patient dead of other causes 

 

Clinical findings 

• An optimal therapy was not identified 

– Antibiotics only (7), steroids only(2), steroids after 
abx failure(3), both at same time(2), diuretics(1), 
Mech vent only(1). 

• No histologic feature correlated with eventual 
outcome 

– All patients on mechanical ventilation (5) died 
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AFOP Histology 

• Intra-alveolar fibrin balls without hyaline membrane 
formation 

• No significant neutrophils, macrophages or eosinophils 
• No granulomas 
• Varying degrees of organizing pneumonia which usually 

retained a central fibrin core 
• Patchy distribution (avg 50% airspace involvement range 

25-90%); some cases relatively diffuse 
• How much fibrin was present was not defined aside from 

indicating it was the “dominant” finding.  
• Mild chronic interstitial inflammation and/or myxoid 

interstitial fibrosis 

Diagnostic cautions 

• Terminology should be used only on large specimens. 
– Intra-alveolar fibrin may occur as a non-specific reaction  

in association with/adjacent to a number of processes 
• Necrotizing granulomas, malignancy, acute pneumonia/abscess 
• vasculitis 

• If any eosinophils are present try to exclude a 
partially treated eosinophilic pneumonia clinically.  

• Intra-alveolar fibrin may be present in cases which 
otherwise have diagnostic features of DAD>> 
sampling issue 

• Always get microorganism stains….. 
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Initial AFOP conclusions.. 

• Given the high overall mortality rate is was felt 
that most cases of AFOP likely represent an 
under-reported histologic variant of DAD 

• Did not explain the bimodal outcome/indolent 
cases with recovery 

– ?related to EP—histologic overlap; no peripheral 
blood eosinophilia, inconsistent response to steroids 

• ? Relationship to OP/COP 

AFOP…where are we now? Do we 
know any more than we did before? 

Since 2002… 

• Relatively rare: 
– Infection-SARS, H1N1, chlamydia 

– Drugs- amiodarone, abacavir 

– CVD- lupus, anti-EJ, other non-specified 

– Acute hypersensitivity pneumonitis 

– S/p hematopoietic stem cell tx 

– s/p lung transplant 
• Proposed novel form of lung allograft dysfuction 

– Smoking 

– Idiopathic 

In this document AFOP is mentioned as a “rare 
histologic pattern” but is not classified as a stand 
alone IIP 



2015 PPS Biennial Meeting 

5 

Issues requiring clarification 

• How much fibrin do you need to call 
something AFOP instead of OP/COP? 

– Type 2 COP (Yoshinouchi, et al 1995) 

• How does it related to other patterns of 
disease such as OP/COP? 

• Do we know anything more than we did about 
the bi-modal survival and what predicts a 
good prognosis? 

Nishino, et al 

• 26 patients with “COP” 

– Fibrin evaluation: 

• None 

• Focal (<0.2 cm greatest dimension limited to one 
histopathologic sections) 

• Multifocal (multiple foci of fibrin involving more than 
one histopathologic section 

• AFOP-ball like aggregates diffusely filling alveoli 

  

Nishino, et al 

• Multifocal fibrin (7 cases) and AFOP (3 cases) 
had relapse rates of 43% and 100%; regression 
analysis demonstrated increased relapse with 
increasing fibrin 

– No fibrin (7 cases) had no relapse 

– Focal fibrin (9 cases) had one relapse 

• Patients with lung disease in three zones also 
had higher relapse 

 

More  recently… 
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Feinstein, et al 

• 10 new cases of AFOP 

• Cases had 50% or more fibrin 

• All recovered including 2 with respiratory 
failure; 4 asymptomatic patients 

– ? Earlier disease 

– ? Somehow related to hx of chemo or prior cancer 

 

Conclusions/Future directions 

• Is AFOP a “stand alone” IIP or just a pattern of 
lung injury? 

– More critical to recognize the significance of it when 
you see it 

• ?How much fibrin do you need 

– More seems to be worse but.. 

– Needs to be evaluated in context of other 
parameters—disease extent, PFT’s etc 

– Conclusive predictors of poor prognosis still unclear  

Acute Eosinophilic Pneumonia 

Eosinophilic lung disease 
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Eosinophilic pneumonia 
General Considerations 

• >25% BAL eosinophils in BAL, preferably >40% 

• Peripheral blood esoinophilia >1000/mm3, 
preferably >1500/mm3 

– May be absent in acute EP or in patients receiving 
steroid rx.  

• Most cases idiopathic 

– Rule out fungus/parasites, drug reaction, toxic 
exposure 

Idiopathic chronic EP 

• Initially described by Carrington, et al 

• Subacute disease, 2:1 female: male ratio; 
average age 45 

• Prior asthma in 2/3 

• Half with prior atopic symptoms 

• Most patients are non-smokers 

Idiopathic chronic EP 

• Symptoms-Dyspnea, cough; hemoptysis rare 

• Fatigue, malaise, fever, night sweats,weight loss 

• Symptom duration usually 2-4 weeks 

• Imaging 

– Bilateral alveolar infiltrates with ill-defined margins 

• CT-Confluent consolidations and ground glass opacities 

• Spontaneous migration in 25% 

• Subpleural and upper lobe predominance 

 

Idiopathic Chronic EP summary Eosinophilic pneumonia 

• Intra-alveolar fibrin, macrophages, abundant 
eosinophils, eosinophil microabscess 

• +/- organizing pneumonia 

•  sensitive to steroids, relapse not uncommon 
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Eosinophilic pneumonia Eosinophilic pneumonia 

Acute Eosinophilic Pneumonia 

• Some cases of eosinophilic pneumonia 
present with fulminate respiratory failure 

• May not have peripheral blood eosinophilia 
as seen in chronic EP 

• Typically do not have asthma history 

AEP 

• Typically occurs in previously healthy adults 

• Mean age 30 years 

• Male predominance 

• Two thirds of patients are smokers 
– Triggering role of recent initiation of tobacco 

smoking, change in smoking habits or restarting to 
smoke 

– May also develop after other non-specific 
exposures 

AEP 

• Acute onset of dyspnea, fever, thoracic pain, 
myalgia 

• Frequent acute respiratory failure 

• Time of symptoms to hospital admission 
usually less than 7 days 

• Blood eosinophil counts usually normal at 
presentation but may increase later 

• BAL eosinophilia reported at 37-54%--key to 
clinical dx 

AEP Imaging 

• CXR-Bilateral infiltrates with mixed alveolar 
and interstitial opacities 

• CT- poorly definied nodules/ground glas 
attenuation, airspace consolidationseptal 
thickening, Pleural effusion in up to 75%. 
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Idiopathic AEP summary Acute EP Histology 

• Acute EP has hyaline membranes essentially 
identical to those in DAD 

• Histologic features of classic/chronic EP may 
or may not be present: 

– Intra-alveolar fibrin and macrophages 

– Organizing pneumonia 

• Eosinophils present 

Acute Eosinophilic Pneumonia 

• Eosinophils should be sought in all cases of 
DAD as AEP is exquisitely sensitive to steroid 
therapy 

• Relapse is infrequent after proper therapy in 
contrast to chronic EP.  
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Conclusions 

• Histologic patterns other than DAD should be 
kept in mind in a patient presenting with clinical 
ARDS 

• AFOP is a histologic pattern of acute lung injury 
potentially associated with a variety of potential 
etiologies 

• Refinement of diagnostic criteria in relationship to OP/COP 
in particular is needed 

• Eosinophils should be sought in all cases of DAD 
in particular 

 


