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MD seminarMD seminar

Diffuse alveolar Diffuse alveolar 
hemorrhagehemorrhage

DefinitionDefinition

Medical emergencyMedical emergency
Pulmonary hemorrhage originating from Pulmonary hemorrhage originating from 
pulmonary microcirculation (arterioles, pulmonary microcirculation (arterioles, 
capillaries, capillaries, venulesvenules))
@ intrapulmonary hemorrhage/@ intrapulmonary hemorrhage/pulamonarypulamonary
alveolar hemorrhage/ pulmonary capillary alveolar hemorrhage/ pulmonary capillary 
hemorrhage/ hemorrhage/ microvascularmicrovascular lung hemorrhage.lung hemorrhage.
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EtiologyEtiology
With capillaritisWith capillaritis

WegenerWegener’’s s granulomatosisgranulomatosis
Microscopic Microscopic polyangitispolyangitis
Isolated pulmonary capillaritisIsolated pulmonary capillaritis
Connective tissue disorderConnective tissue disorder
Primary Primary antiphospholipidantiphospholipid syndromesyndrome
Mixed Mixed cryoglobulinemiacryoglobulinemia
Behcets syndromeBehcets syndrome
HenochHenoch scholeinscholein purpurapurpura
GoodpastureGoodpasture’’ss syndromesyndrome
PauciPauci--immune immune glomerulonephritisglomerulonephritis
Immune complex associated Immune complex associated glomerulonephritisglomerulonephritis
Drug inducedDrug induced
Acute lung allograft rejectionAcute lung allograft rejection

Without capillaritisWithout capillaritis

Idiopathic pulmonary hemosiderosisIdiopathic pulmonary hemosiderosis
Systemic lupus nephritisSystemic lupus nephritis
Good pastureGood pasture’’s syndromes syndrome
Diffuse alveolar damageDiffuse alveolar damage
PenicillaminePenicillamine
TimelliticTimellitic anhydrideanhydride
MitralMitral stenosisstenosis
Coagulation disorderCoagulation disorder
Pulmonary Pulmonary venoveno--occlusive diseaseocclusive disease
Pulmonary capillary Pulmonary capillary hemangiomatosishemangiomatosis
LymphangioleiomyomatosisLymphangioleiomyomatosis
Tuberous sclerosisTuberous sclerosis
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Cardinal symptomsCardinal symptoms
1.1. HemoptysisHemoptysis
2.2. Shortness of breathShortness of breath
3.3. CoughCough

recurrent episodesrecurrent episodes

Physical examinationPhysical examination
Respiratory system: nonspecificRespiratory system: nonspecific
Examination of ocular, Examination of ocular, nasopharynxnasopharynx, , 

cutaneouscutaneous evidence of vasculitisevidence of vasculitis
+/+/-- feverfever
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investigationinvestigation
CXR:CXR: alveolar infiltrate mostly diffuse + alveolar infiltrate mostly diffuse + 

bilateralbilateral
Pleural effusion rarePleural effusion rare

Blood investigation:Blood investigation:
Low hemoglobinLow hemoglobin
Raised TLCRaised TLC
ANA/ANCA/ANA/ANCA/AntiglomerularAntiglomerular basement basement 

membrane antibodiesmembrane antibodies
ESRESR

HistopathologyHistopathology
Alveolar hemorrhageAlveolar hemorrhage
May be due to surgical trauma ( could be May be due to surgical trauma ( could be 

differentiated by finding intra alveolar differentiated by finding intra alveolar 
fibrin, hemosiderin in the alveolar walls fibrin, hemosiderin in the alveolar walls 
and hemosiderinand hemosiderin--laden macrophagesladen macrophages

Capillaritis:Capillaritis:
Fibrin thrombi in capillariesFibrin thrombi in capillaries
Fibrinoid necrosis of capillary wallsFibrinoid necrosis of capillary walls
Interstitial accumulation of fragmented Interstitial accumulation of fragmented 

neutrophilsneutrophils
Nuclear dust adjacent to capillariesNuclear dust adjacent to capillaries
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WegenerWegener’’s s granulomatosisgranulomatosis

SytemicSytemic vasculitis in middle aged adults with vasculitis in middle aged adults with 
necrotizing necrotizing granulomasgranulomas in upper and lower in upper and lower 
respiratory tractrespiratory tract

cANCAcANCA ++
Focal segmental necrotizing GNFocal segmental necrotizing GN
DAH with DAH with capillaritis(subacutecapillaritis(subacute and recurrent)and recurrent)
Treated with Corticosteroids and Treated with Corticosteroids and 

cyclophosphamidecyclophosphamide
Newer agent are IVIG, Newer agent are IVIG, CotrimoxCotrimox, , 

AntilymphocyteAntilymphocyte monoclonal antibodies, monoclonal antibodies, 
tumor necrosis factor inhibitortumor necrosis factor inhibitor

Microscopic Microscopic polyangitispolyangitis

Small vessel variant of PANSmall vessel variant of PAN
p ANCA +p ANCA +
Focal segmental necrotizing GNFocal segmental necrotizing GN
DAH with capillaritis is common DAH with capillaritis is common 
Treated with corticosteroid + Treated with corticosteroid + 

cyclophosphamidecyclophosphamide //azathioprineazathioprine
Short term mortality is 25%Short term mortality is 25%
5 yr survival rate is >60%5 yr survival rate is >60%
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Good pastureGood pasture’’s syndromes syndrome
DAH + GN + ABMA in serum / tissueDAH + GN + ABMA in serum / tissue
Young smoker Young smoker 
HLA B7 and HLA DR w2 HLA B7 and HLA DR w2 –– severe severe 
renal disease and poor prognosis.renal disease and poor prognosis.
Treated with Treated with 
corticosteroids/corticosteroids/cyclophosphamide/azcyclophosphamide/az
athioprine/plasmapheresisathioprine/plasmapheresis/ MMF/ / MMF/ 
anti CD20 anti CD20 
Predictors of response Predictors of response -- %of %of 
glomerularglomerular involvement + renal involvement + renal 
insufficiencyinsufficiency

Collagen vascular diseaseCollagen vascular disease
SLESLE

<2% of SLE patients have DAH<2% of SLE patients have DAH
Has to diff. from lupus pneumonitisHas to diff. from lupus pneumonitis
Mortality of SLE with DAH is 50%Mortality of SLE with DAH is 50%

Rheumatoid arthritisRheumatoid arthritis
SclerodermaScleroderma
MCTDMCTD
polymyositispolymyositis
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Idiopathic pulmonary hemosiderosisIdiopathic pulmonary hemosiderosis
Young children and adultsYoung children and adults
Caused: ?linked to Caused: ?linked to StachybotrysStachybotrys atraatra

?immune mediated?immune mediated
20% pediatric patients have LNE and 20% pediatric patients have LNE and 

hepatosplenomegalyhepatosplenomegaly..
Diagnosis of exclusion (needs lung Diagnosis of exclusion (needs lung 

biopsy to prove as bland DAH)biopsy to prove as bland DAH)
Corticosteroid / Corticosteroid / azathioprineazathioprine
Lung transplantLung transplant

Drugs: Drugs: penicillaminepenicillamine: DAH+ immune : DAH+ immune 
complex mediated GNcomplex mediated GN
Drugs: with capillaritisDrugs: with capillaritis--
prophythiouracilprophythiouracil, , phenytoinphenytoin, , 
mitomycinmitomycin..
TrimelliteTrimellite anhydride: DAHanhydride: DAH
MitralMitral stenosis:  all DAH without stenosis:  all DAH without 
renal/ systemic manifestations needs renal/ systemic manifestations needs 
ECHO to r/o  MS.ECHO to r/o  MS.
Coagulation disorder: DIC, ITP, Coagulation disorder: DIC, ITP, 
TTP,acquiredTTP,acquired vitvit K K defndefn, APLA , APLA 
syndromesyndrome
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Mixed Mixed cryoglobulinemiacryoglobulinemia::
Purpura+arthritis+hepatitis+GNPurpura+arthritis+hepatitis+GN
A/w Hepatitis B / C infectionsA/w Hepatitis B / C infections
Leucocyclastic vasculitis.Leucocyclastic vasculitis.

Behcets syndrome:Behcets syndrome:
55--10%  have lung manifestations10%  have lung manifestations
small vessel vasculitissmall vessel vasculitis

LymphangioleomyomatosisLymphangioleomyomatosis::
premenopausalpremenopausal womenwomen
proliferation of smooth muscle walls proliferation of smooth muscle walls 
of the pulmonary of the pulmonary lymphaticslymphatics..
chylothoraxchylothorax..
pneumothoraxpneumothorax-- 40%40%
hemoptysis:40% focal (DAH is rare)hemoptysis:40% focal (DAH is rare)
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Tuberous sclerosis:Tuberous sclerosis:
1.mutations in TSC1 and TSC 2 gene1.mutations in TSC1 and TSC 2 gene
2.triad of mental retardation, 2.triad of mental retardation, 
epilepsy, derma  epilepsy, derma  angiofibromaangiofibroma..
3.lung involvement 3.lung involvement --1%1%
4.death due to neurological 4.death due to neurological 
complication.complication.


