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Acute Lung Injury.

“We use the term acute lung injury
patterniin a general sense to
encompass diffuse alveolar damage
and BOOP. This termemphasizes
the relatively recent anset of
changes, usually: within days to
weeks of injury, since they are
related to a single injurious event
occurring at one specific time...”

Katzenstein and/Askin’s Surgical Pathology:
ofiNon-nieoplastic Lung Disease, 3i¢'ed. 1997

Diffuse Alveolar Damage
Histologic Hallmarks
* Homogeneous
Geographic
“Fibrosis” of same age

* Little architectural distortion
* Associated findings

— Small thrombi

— Atypical type Il pneumocytes
~ —Sguamous metaplasia

Diffuse Alveolar Damage (DAD)

S HIOWAN OWVENECOYNIZEN TS
AlVERIAIRE MG E?,

* Are there clues to the cause of
the severe acute lung injury?

* Is the acute respiratory
distress syndrome (ARDS)
synonymous with DAD?
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DAD with Atypical Type Il > __ uﬂs Meta.rJI‘zsls{ea.
Pneumocyte Hyperplasia \ . bR s T o
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.| Organizing Diffuse Alveolar Damage |
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LLate Diffuse Alveolar Damage

* Previously healthy 56 yr old'man whao
presented 3 mos prior to admission
with 2-3 days of shortness of breath

* CT: diffuse alveolar infiltrates

* Treated with steroids and gradually
iImproved, although he then began to
get worse

* CT: diffuse ground glass, but no
evidence of background fibrosis

) Pt ELINK

_| Cellular Interstitial Pneumonia with
~. features most c/w the late stages of | =
| organizing diffuse alveolar damage |-
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Diffuse Alveolar Damage — Pathology
Exudative Stage Proliferative Stage

Edema Hyaline membranes

Interstitial
“fibrosis’”

Fraction;ofimaximum

4 5 6 7 8 9 101112 1314
Days followmg injury.
00V, 0

Diffuse Alveolar. Damage
Can Histology Predict Etiology?

* Pathogenic pathways
* Other pathologic features

Characterization of Hyaline Membranes
In DAD (SP-A, Ker, FVIII)
* Three groups N
— Pulmonary DAD (pDAD) 8
— Extrapulmonary DAD (eDAD) 9
— Idiopathic DAD (iDAD) 9

Peresie Serra et'allClinics 2006:61:4017-502

Diffuse Alveolar, Damage

* How do we recognize diffuse
alveolar damage’)

* Is the acute resplratory
distress syndrome (ARDS)
synonymous with DAD?

Diffuse Alveolar, Damage

* Three etiologic forms proposed
— Idiopathic
— Primary pulmonary e.g. direct
toxic effects/infection
— Extra pulmonary e.g. sepsis/
shock

Results

Quantity P value
pDAD* | | | 9*<005
iDAD

Fvill AE1-AE3 P value
iDAD* *<0.001

o020 | | -I ]

Peres e Serra et al Clinics 2006;61:497-502
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Immunohistochemistry of Hyaline _
Membranes (SP-A, Ker, FVIII) Diffuse Alveolar:Damage

* Propose

— IDAD: HM’s result from * Airspace organization ——» Extra
simultaneous destruction of type Il pulmonary/sepsis

cells and endothelium . : o .
: * Airspace and interstitial organization
— eDAD: HM'’s result from minor

endothelial injury, and more —— |diopathic or drug-related/
epithelial injury primary pulmonary.
— pDAD: unclear results

Serraet allelin 7615407502 [ AL LN Kang Direlfal HumPath ol 20095 405116

Diffuse Alveolar Damage in
Lung Biopsies, N=58

Cause

Infection, mostly viral

Idiopathic (acute interstitiallpneumonia)
Non-infectious transplant-related
Connective tissue disease-associated
Acute exacerbation of IPF

Drug reaction

Radiation induced

Parambil JG etiall Chest 2001 182:50-57:

Diffuse Alveolar Damage
Can Histelogy Predict Etiology?
Other Pathologic Features

* Neutrophils- sepsis, capillaritis

* Small granulomas- infection,
aspiration

* Fibrosis c/w UIP- acute exac. |IPE
* Eosinophils- acute eosinophilic pn.
* Foam cells- drug toxicity.
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Neutrophils- Granulomatosis
w/ Polyangiitis

Neutrophils- Granulomatosis
Polyangiitis
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Acute Exacerbation of
ldiopathic Pulmoenary: Fibresis

* ~159% of IPF patients

* May occur in previously
undiagnosed patients

s Common cause of death in IPE

* DDx: aspiration, infection, drug

st _ hilic Pneumonia
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Diffuse Alveolar, Damage
Helpful Clues in History.

* Connective tissue disease

* Recurrent episodes

— Multiple pain' meds (neurontin,
gabepentin, morphine)
— Aspiration
* Serolagies
* Multiple organ dysfunction =——»
_ sepsis

Drug Induced Recurrent DAD DAD and Recurrent

71 year old woman with longstanding Respiratery Failure N=6
Oxycontin addiction

20083 biopsy: acute and organizing diffuse Narcotics for pain
alveolardamage Psychotropic drugs

Maintained on steroids mmp compression GERD/hiatal hernia

fractures ) )
: : Chrenic pain syndremes
Multiple new: pain meds

2006 biepsy: acute and erganizing diffuse
alveolar damage (GMS negative)

Savici D, Katzenstein AL Hum Pathol. 2001;32:1398-40 [ppmaotiseSayici D, Katzenstein AL Hum Pathol

Aspiration without Food or _
Particulate Matter N=10 Diffuse Alveolar:Damage

How do we recognize diffuse
alveolar damage?

Bronchilis * Are there clues to the cause of
the severe acute lung injury?
SISHHNECCUTENESPINALOTY
clisirsiss synelranms (ARPS)
SYRORYMOUSAWITHNDAD?;
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Acute Lung Injury Patterns ARDS
Definitions of Related Terms The Berlin Criteria, 2012

* Acute respiratory distress syndrome (ARDS) — .
o : ; Timing < 1 week of known insult or
Clinical syndrome: Rapidly progressive new/worsening Sypmtoms
respiratory failure following an identifiable

catastrophic event Imaging Bilateral opacities-not fully

explained by effusions, lobar/lung

; ' _ : collapse, or nodules
Hl_?ﬁopp\)lgbhgloglc changes seen in patients Origin of edema |Resp failure not fully explained by
b cardiac failure or fluid overload; if

* Acute interstitial pneumonia (AIP) no risk factors present, need

Idiopathic clinicopathologic syndrome: objective assessment to exclude
Rapidly progressive interstitial pneumonia hydrostatic edema

sneas(i-., “idiopathic ARDS”)

* Diffuse alveolar damage (DAD)

Ferguson ND et al. Intensive Care Med 2(

ARDS Berlin ARDS and DAD
The Berlin Criteria, 2012 _
s Autepsy: study: of patients whoe met

* N=356

PaO,:FiO, PaO,:FiO, |Pa0,:FiO, . o ACH
> 200*, < 300|>100, <200 | <100 DAL L5

with with with — DAD plus brenchepneumoenia 62%

PEEP or PEEP > 5 PEEP > 5 ¢ ¢ ’
CPAP > 5 cm |cm H,0 cm H,0 — DAD more commen in patients with

H,0 ARDS > 72 hieurs
s With severe ARDS, 69% had DAD

““ Thille AW et al. Am J Resp Crit Care Med 2013;187:761-
e

Berlin Criteria without DAD

PATHOLOGY %

Diffuse Alveolar, Damage
Summary

* How do we recognize diffuse
alveolar damage?

* Are there clues to the cause of
the severe acute lung injury?
* Is the acute respiratory

& distress syndrome (ARDS)
¢ s synonymous with DAD?

“ Thille AW et al. Am J Resp Crit Care Med 2013;187:761-
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2016 Mayo Clinic

Pathology Update

A Tribute to the Career of Thomas V. Colby, M.D.

Thursday-Saturday
February 4-6, 2016

Juanita Kious Waugh Auditorium
Mayo Clinic Education Center
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