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Abstract

Diffuse alveolar hemorrhage (DAH) is a rare life-threatening condition. The presentations are hemoptysis, anemia, diffuse
lung infiltration, and acute hypoxemic respiratory failure. However, one-third of patients don’t have hemoptysis and need
sequential bronchoalveolar lavage to demonstrate bleeding in 3 bottles of bronchoalveolar lavage fluids. The most common
cause of DAH is capillaritis from ANCA-associated vasculitis (e.g., granulomatosis with polyangiitis and microscopic polyangiitis) and
connective tissue disease (e.g., systemic lupus erythematosus, SLE). The treatment for ANCA-associated vasculitis is pulse
methylprednisolone plus cyclophosphamide and maintenance with immunosuppressive drugs. The study showed rituximab plus
pulse methylprednisolone was not inferior to cyclophosphamide plus pulse methylprednisolone for induction of remission in
severe ANCA-associated vasculitis. For SLE with DAH responded well with high dose corticosteroid, however precaution
superinfection with bacteria and fungus and suggestion empirical antibiotic at initial. Anti-glomerular basement membrane disease
is a cause in bland pulmonary hemorrhage group and the treatment is plasmapheresis to remove anti-GBM antibodies plus pulse
methylprednisolone. In refractory DAH cases from SLE and Anti-glomerular basement membrane disease, rituximab and
recombinant-activated human factor VIl may be use to stop bleeding. If DAH from diffuse alveolar damage (DAD) usually from
sepsis, treatment infection together with support and ventilation oxygenation.
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aazidenseniilulugsasden (diffuse alveolar
hemorrhage, DAH) wanFIInAMTdoneaniarnzilulen
(pulmonary hemorrhage) Tagnnzidensenamzilulen
sgnuldvesnitnnzidensenilulugsauton avnves
smwideseenameiiluleniinnnnizinite i necrotizing
pneumonia, bronchiectasis 9158 tuberculosis NITrAaNAY
SnLau 1Y bronchitis ugiSaUan W bronchogenic cancer
%30 pulmonary metastatic cancer m’wémaaﬂqmﬁuﬁwaaﬂ
@enUanlin pulmonary infarction 58 AzasAdenUan
HAUNFLsNLER2IN pulmonary arteriovenous malformation’
drunnzidenseniilulugeanveniduniziinulives
wifinensallsaugniinnzidensenanziilulen eiin
amzidensenilulugsauven {UleilomadeTingds
Feway 20 G4 100° awwswensdedininainaneniegla
dumaannnenseseendiay tesangsauteniidisluse
Gealdannsouanidsuudald nssidulsednlviejazudas
st Jufunnzseinfiunmdasdesinieuarlinng

Wadelidy wagsulinssnumseudiumanmvsuedse visll

wisandnsnsideTinvesfiae auvaesnnzidenseninly
Tugeasdeniinanmnuinunfvevaenidendasiigiauten
(alveolar capillary surface) Iago1atinn139nLauaeg
naondentaslugiauvan (alveolar capillaritis) w3oil
Wiatdeaunsdlulugsandenlaglifinissniavyes
waendearaelugiay (bland pulmonary hemorrhage) #3®
qeandangniinane (diffuse alveolar damage, DAH) N155nw
UBNINMIQUAIDT airway mslvioendiau mslidenuas
asth uarmssnwuseAuszrouds malfeufievgadon
sonvhlulugsauten wieufunsmanuaielinisinu
ianglsn axdhevilidnssentinvesdinegeiu

osnsedtinuaznitedniandenseniialulugeasen

dulngjunmdazAniannzidensenlutoniilediae
wdmegamsleiduden (hemoptysis) agalsfinu GgUae
Yoway 33 fidnnzidensenialulugiaudenlaglifionnns
lowden" Fuiliureldsuidadenielinisinwmaith
TaovhlugUasiiazAnianizidenseniinlulugsauuenazan
shenguenmsvnanadniididy 3 ega fe 1) dszduaa
Wuduvesdiaionuns (hematocrit, Het) anasiagluifianive
31 2) neheFedvsaenwutiuiinniieni 2 414 (diffuse
pulmonary infiltrates) way 3) dnngnigladuinaiain
NMENIDI00NTLAU (hypoxemic respiratory failure)® ffﬁmﬂ'm
mmmﬂaL'Uut.aam’mmaavmwﬂmmmmavummu
9158 q fionafifawsne duA enseuwmiles melaliba
1o Wuwihen wazld lnsenisiinsdudeundu ditheuiee
onanAsionInduiiunney unndasinuseiRenis
Bu 7 Foraduaivnvesa léu vande fu vie ledasniay
NIATIVINNENU tachypnea, tachycardia, pale conjunctiva
Lag inspiratory crackles LLﬁﬂumﬂﬁimLiwzﬁm’Js
W300oNTLIULAzAIEMElIR WA NRBUNAUlAEATIINY

v

desaturation 370 pule oxygen saturation (SpO) HaEnN
Laamaaﬂ‘UimmmrfLuUaﬂIm&mmmﬂlummmlaaaﬂmlmﬁu
faziAnnnzuineniamela (asphyxia) uazideTinlufign

fetu madadedinefiundengueinisfnaiying
amzideneeniilulugsauten Taslameiihedlifionnisle
Wuden aslasunisasiaifedeifiuiiudron1siin
sequential bronchoalveolar lavage (BAL) Aan15@indes
waanau (bronchoscopy) dwaziiudnuaziidensaniily
gnventia 2 4 Iﬂal%ﬁwﬁwﬂam‘ius‘hLmﬁwamﬁ@m 3 ad
78 normal saline mm 30-60 ua. LmemmﬂaU Tdnszuen
ugnidu 3 97 Iﬂwﬂﬂaﬂmmmwamamiymm 100-300
wa. avfuinhildainnisdreden 3 van Tenvazduns
whiRuriedunanniu'®® wansdsnisiideneeniugsauon
Wnlvidonoonumasawiniui 3 vin wesdlodmiden
Tuamagaznuiddadonwns Inusu hemosiderin-laden
macrophage Tngiannzagnsds musnsrdames hemosiderin-
Laden macrophage 1nNM3eEaz 20 9949 alveolar macrophage
wanun avdadfiuanuiulslunsidasnnzidenseniily
Tugsauden'®* Tunsdilidensenianziianaivndu q
sznuinhdnaenavuasnneniyluriausn uarazansa
oy o Tunandl 2 uae 3 audisu

dnauazn1sItadeuenlsn

fheiiuineledudon deuenliliindanzidensen
wnziiviesinnzidenseniilulugiauten Tunsdiifiae
lowwdon saufu finnzda weuwmiles waznmaiedad
nywennutuihniiivents 2 $19 asaeszduarududy
vousindenunianadaglifamgdu uazinnemeladuma
PNANMENTIENTLAY Tunsiifing @snsalinisidady
uaz$nunnnzdeseennlulugiaiten laglideshnsnse
Aadouiufiugnenisvh sequential bronchoalveolar lavage
\lasnnnnzidensenihlulugeanveniinainnisuindy
Yowaandeniiven (vascular injury) awcﬂmaqm’;ztﬁamaaﬂ
lulugeanvenutanudnuagnisuindvreaasaiion
fivomdu 3 naulvg 9 AR 16 g

1. amzidensenilulugsaulonannssniauves
vaoniieniey (capillaritis) Dungulsafinuluaivelsves
wam ANYULNNNYITINGIZNY neutroph|L|c infiltrates
i interstitial Lz fibrinoid necrosis 91 alveolar Lag capillary
walls Tnenalnnsshiauremasaidendesiiazsilminden
vonvilUlugauven fedrslsalunguil 1un

- Granulomatosis with polyangiitis (GPA) g

Wegener’s granulomatosis (WG) )" LUuIiﬂwwuimuaawam
Tungawes ANCA-associated vasculitis” QU’JEJ%Jﬂ@QTU’JEJﬂa’Nﬂu
2INUANALANIN necrotizing granulomatous inflammation
fisruumadumeladiuuuuagssuumaiumeladiuais
cgﬂwmﬁ]%mﬁwmmi sinusitis, epistaxis, nasal septal
perforate, saddle nose deformity, cavitary pulmonary
nodule %39 diffuse alveolar hemorrhage (DAH) 81n15U&AS
fioYeazdulaun ln 1 waziovmls Ineenansrany segmental
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necrotizing glomerulonephritis, conjunctivitis, episcleritis
e cutaneous leukocytoclastic vasculitis mssniauiiiin
"zéjlul,‘f]uﬁ]’m c-ANCA vasculitis LAn91nn158 antibody @19
cytoplasmic proteinase 3 (PR3-ANCA) danane cellular
immune pathway vl#AA granulomatous inflammation
way vasculitis Snwanane 3inenfinudiedl necrotizing
granulomatous inflammation, small and medium vessel
vasculitis wazil parenchymal geographic necrosis 91nA15
1 surgical lung biopsy #51897UNU capillaritis WesSoray
17 9 31 wazdndiosiiu isolated pulmonary capillaritis
fio fovar 3.47° dedu fUaeiiflonissruumadumela
AUUULAZEIUATN WA DAH 19599WU c-ANCA @13150
Timsitadouazsnulalaglifesd tissue pathology uan
HUreen15neaaTinliddalan deanis tissue pathology
{inagyi1 renal biopsy 11nN71 surgical lung biopsy™® &t
GPA TLdumarisuazfionguinazandae DAH ddesndn
nANAY’ @z titer U89 PR3-ANCA figewuinduniug
fuanusunsssazmanduidusvedlsalasiioilifosas 93
wazANNTNIEToRaY 9770

- Microscopic polyangiitis (MPA) L?Juiiﬂéluﬂfjm
small vessel disease p-ANCA vasculitis flaifiornsvesszuu
mudumeladinuudunneeain GPA m&gmﬁaﬁwuﬁa
5575 U1 Wulsadiiinundnendaiu GPA Aeudnannit
Tuwdvosomsld tmdnan Uindlosnush Uinde vieude
Aufiamds (cutaneous vasculitis) i@eneentumafiuens
U183l peripheral neuropathy Wu pulmonary capillaritis
Iiuszanadonay 307 wavnupnuinunddilady focal
segmental necrotizing glomerulonephritis latnilou GPA
Tsniluenainann PR3-ANCA vasculitis Tngnsaany
perinuclear-ANCA F3sesures p-ANCA finsranulsiduius
U disease activity vodlsaluvazdu®® dnvaymensine
999 MPA aglaifldnwaizues granuloma WANWU necrotizing
vasculitis and mixed inflammatory infiltrates Fasn991n GPA
pg1lsinu nsidadeaulnglianeinismeedinuaznis
#3799U p-ANCA %38 antibody #io myeloperoxidase (MPO)
Tnglsigniudesld tissue pathology Yadtndesionisiin DAH
Tu MPA iun 1811nn31 65 T, A1 creatinine 11nN71 500
umol/L (5.0 mg/dL), PaO /FiO, < 300 mmHg LaznINaNY
ﬁqammmmﬂﬂmm%m > 50% mma‘vm DAH qzil
wensallsareuinaue snsnsdedingdeeuay 25 fe 50
Tngianzgtheiidedliindesiomela®

- Churg-Strauss syndrome (CSS) %38 Allergic
granulomatosis and angiitis 1138 Eosmophlhc granulomat05|s
with poLyanglltlS (EGPA)® L‘Lluﬂaummswuaﬂwmmmwwu
aAdTtnTdALY 3 9819 Ao 1) asthma, 2) hypereosinophilia,
uag 3) necrotizing vasculitis® Ima@jﬂwﬁﬂ%ﬁuﬁu initial
phase 11978815 AWH atopy, sinusitis kaz asthma we
R loeld eosmoph|L|c phase LLﬁ”ﬁmVl’]EJL‘tJu vasculitic
phase muummiwmwuLmemm%uim L3 TULT
muqzﬂ,mmﬂ »3ILGOANU hypereosinophilia Wazil evidence

484 systemic vasculitis lan glomerulonephritis (GN) #50
mononeuritis multiplex Qjﬂ’mmﬁ]%mﬁw DAH g
aglsfinu CSS fiande DAH wag GN wulditoeniilsadu 1
iuﬂfjm small-vessel vasculitides® N15n539WU ANCA wulgl
Livesdlafieudiu WG uasmnasanuasdu p-ANCA %3e
anti-MPO 3anu positive T#5eaay 35 1 75 mmzﬁﬁjﬂamﬁﬂ
active disease’® @3 c-ANCA nuldiiiesSaea 10 vegiae
mdadeinlgenisvieedin dau histopathology Tu CSS
NU necrotizing, small-vessel vasculitis Lag eosinophil
rich cellular infiltrate with necrotizing granulomas®

- Isolated pauci-immune pulmonary capillaritis
1y small vessel vasculitis fuansornsianiziiven
Tnglaifioinisvesetorzsyuudu q drulngransiaden
serology #e connective tissue disease ¥se ANCA lainu
ANURAUNGA U9318819M59ANU p-ANCA positive dnuade
histopathology fivonaznu vasculitis usiilensia direct
immunofluorescent a2 negative (pauci-immune) dlewin
DAH 2¥MaUAUBIRBNITINER n1sneinsallsannalsa
Iumjm vasculitis 450 collagen vascular diseases’ Isolated
pauci-immune pulmonary capillaritis fomenainany
3u 9 fiviliAn DAH 1éiguiy léun 1diopathic pulmonary
hemosiderosis (IPH) %ﬁiﬂﬁ vasculitis, lung-limited form
(iGN Goodpasture syndrome collagen vascular disease
‘VlmL'imumamm’ﬁmﬂaﬂaEmLﬂEn pnmary ant|phosphot|p|d
syndrome, i8¢ mitral stenosis muuiumﬂawmms DAH
Tngymannlale a5 echocardiogram ilo3aedtuentsn
mitral stenosis wazuInsie1asdugowh surgical lung
biopsy

- Goodpasture's syndrome 38 Anti-glomerular
basement membrane disease (anti-GBM disease) tHu
immune complex-mediated vasculitis lagns29NY
anti-GBM antibody Fadu autoantibodies e NC1 domain
VY9I A3 chain U84 type IV collagen #i basement membrane
TAga1U130ATIAINU anti-GBM Ab Tuiden, alveolar basement
membrane Wag glomerular basement membrane! Tagwuin
fopay 90 vearjUasaziionnsianiUanuarlanfeuiy
Tngliifiennsiieteaedu Snderar 10 axfiamzernsmaden
amsfinuldun o leudon wilos Jaanududen lonne
wazANudulafngs’ dlvguieasiiony 20-30 U uas
Jovay 60 013 80 maﬂwmmﬂumﬂma Imawmwmwawm

azillonain DAH mﬁuu Nﬂ’]iﬂﬂ‘iﬂ’l‘WU’ﬂi’a‘&Jau 100 ¥99

U ‘Goodpasture's syndrome ma‘uummm DAH way GN
yuediifiesdoas 20 ﬁuaamha Goodpastures syndrome
lsiguyniiAn DAH® Iumaqmmywulmulmm 9 Auns
WA LLAZ LAY LLasaauiﬁﬁzquaawqﬂzmmm'ﬁl,awwlm
Fatiu szoznaniiBudionnsduiudegaunniunisguyvd
Tnedufugruinsguyvdinavilsiiiy alveolar permeability
¥irlsiiAn DAH 16U’ nsduie hydrocarbon i petroleum
products, turpentine, toluene, Way pesticides Anaviliiiin
DAH uLAgIfu' uaﬂmﬂﬂgué'quudﬁﬁﬂaa Goodpasture's
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syndrome il human leukocyte antigen (HLA)-DRw2 uay
HLA-B7 duiusfiuanuguussvedlsa ™’ msdtadelianents
nuadin uardnlngiSesay 90 vy Goodpasture's
syndrome 9zATIALTOANU serum anti-GBM Ab 115911 tissue
biopsy rRsUNANINIEITinTliNy anti-GBM Ab
uwidliadelsail drulugjazsi kidney biopsy 41nn31 lung
biopsy wawe1singrdulugjaziiu bland pulmonary
hemorrhage'® Aonsialinunisoniauvesduiionnay
dntieniinuidy pulmonary capillaritis hemorrhage fi9ns79
wunssniauvesdudendes Wedeu immunofluorescence
(IF) agnu linear deposition w84 antibody 7i alveolar
basement membrane Wag glomerular basement
membrane"* ‘1N‘EJ7ﬂiaﬁiﬂ?gu@?JﬁU@WﬂﬁWNlmf]u%ﬁﬂ
Taewuinfihefifinnglanesudiutaanzesntosnioli
Haaneidasnsdeiniesay 50 dmn1g DAH (Hunils
Tuamgosmsdeindainiasuiumsfioide

- Henoch-Schonlein purpura Ju IgA immune
complex-mediated vasculitis @ulugnuludn Tuglng
ananuldusnulidves eansazandae AuRanmds palpable
purpura (leukocytoclastic vasculitis) wazls glomerulonephritis
91931911500 KAYOINITNWNIZUUNAUAUDIMNT &1 DAH
nulates 2¥mII9NU serum IgA WAy tissue pathology
WU IgA immune complexes #ilo way alveolar septa’

- Systemic lupus erythematosus (SLE) tJungu
secondary vasculitis 910 connective tissue disease
finuvssiigafiundie DAHY® egalsfmuiifivsdesay 4
voule SLE fandae DAH® Inssesay 80 wasfthe SLE
fande DAH sxiudtaefildFunsiteduindu SLE egifu
wazdloiin DAH Asfnazmu glomerulonephritis audae™®
fuheflavasds SLE shazidumavds engiode 27 U fo1ns
N9 systemic symptoms leun 14 Uaade Auuwuas
glomerulonephritis (GN), autoimmune hemolytic anemia
(AIHA) wagm19nU ANA Uag anti-ds DNA positive” {17
SLE fiundnelefiuden uanain DAH udr enadiuan acute
lupus pneumonitis %38 infection®® lng acute lupus
pneumonitis fUheazdily lo wiles uarfany pleural
effusion wagpericardial effusions ahwaigniamezinendu
organizing pneumonia, diffuse alveolar damage (DAD),
nonspecific interstitial pneumonia Wag®1ANU intra-alveolar
hemorrhage Inglinu capillaritis*® usidwnidu DAH g
adld lo wiles faududurendndonunianas
1 sequential BAL nuthd1sUandunsesninmaen 3 1an
dnwagmane1sinenduagnu capillaritis waziledou
immunofluorescence (IF) agwWu granular deposits U84
immunoglobulin tay complement‘ﬁ alveolar interstitium
wa intra-alveolar blood vessel** muaAglun1sien DAH
Llae acute lupus pneumonitis \losan DAH T8wsnis
deTingedefosaz 50 Sududedldauingn corticosteroid
gand1 acute lupus pneumonitis® fin15ANw1 retrospective
study WU neuropsychiatric lupus wag hish SLE disease

activity index scores (SLEDAI > 10) @uwusiunisiin DAH
Tuffthe SLE® danlsafnideiiesitadousnlsnsenluriou
fAeufiazlifen corticosteroid laun cytomegalovirus,
legionella, Wa¥ strongyloidiasis ?J'ﬂmm&mﬁdﬁﬁﬂﬁéﬂaa SLE
wneleudenléfio pulmonary infarction Ssenaasduniug
iU antiphospholipid antibody syndrome Iuﬂﬁuﬁﬁﬂ%swu
Mg deep venous thrombosis (DVT) $21#7¢

- 15A connective tissue diseases Bu 9 U
polymyositis, rheumatoid arthritis, mixed connective tissue
disease WU DAH 31n secondary vasculitis laluieaniu
usigURnI3ainy DAH Weendn SLE>

- Mixed cryoglobulinemia 1{u systemic vasculitis
fidrunnazandae purpura (leukocytoclastic vasculitis),
arthritis, hepatitis, Wae glomerulonephritis L‘@uiﬁﬂﬁLﬁﬂ%ﬂﬂ
immune complex ﬁ]’mm'ﬁﬂixﬁuﬁ]’mm'ﬁamﬁa hepatitis C
(HCQV) amsuannseniinulssfe interstitial lung disease
ey pulmonary fibrosis i51891UN5LAA DAH AUt stoy’?

- Behcet’s disease 1Ju systemic vasculitis i
e oral ulcer, genital ulcer, iridocyclitis, thrombophlebitis,
cutaneous vasculitis, arthritis, Lag meningoencephalitis
druornisnisszuunismelanuleiiiessosas 5 83 10
wAYIgWUINIIMsszuuMsmelalavesninwands Tnesn
mee1ms 4 leludon Wunihen nalnvesmislelfudon
TurfUa Behcet’s disease Winlaa1n 3 og1 Ao 1) small
vessel vasculitis 970 immune complexes Fausznouse
IsG waz complement viliflAin DAH, 2) naeaidenvuinnany
gniau 1A pulmonary wag bronchial artery aneurysms Lag
AANNI5ANUIAVRS bronchial artery azvinlAn massive
hemoptysis udsTInle, uaz 3) M5iAa pulmonary arterial
occlusion auAn pulmonary infarction Wag pulmonary
hemorrhage"”!

- amgdu 9 laun acute lung transplantation
rejection, autologous bone marrow transplantation,
drug-induced (191 chemotherapy agents, propylthiouracil,
diphenylhydantoin, penicillin, all-trans-retinoic acid,
sulfasalazine, carbimazole, leukotriene antagonists,
mitomycin)"

2. amuidonsenlulugeanvenilinunisdniay
Yasnaondannes (bland pulmonary hemorrhage) anweue
mang3inerivinliiAnidenseniilulugeauvoniingin
didoaunsdudrlulugsauvenlaglinunisdniaunie
15918189 alveolar capillaries, venules, uag arterioles
TnglsAunalsa Wy Anti-GBM diseases waz SLE 219 DAH
aansaialaain pulmonary capillaritis Wag bland pulmonary
hemorrhage

Ghashﬂsﬂﬁluﬂaju bland pulmonary hemorrhage
Toun

- Coagulation disorders FuAnaname disserninated
intravascular coagulation (DIC), idiopathic thrombocytopenic
purpura (ITP), thrombotic thrombocytopenic purpura
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(TTP), dengue hemorrhagic fever, acquired vitamin K
deficiency, liver failure, uremic with platelet dysfunction
%30LAn1NN19LA5UYY anticoagulants, anti-platelet,
drug-induced thrombocytopenia, thrombolytic agents,
dextran 70 iauﬁdﬁgﬂw acute leukemia %39 malignancy
il chemotherapy w&atAn thrombocytopenia ¥l#iAn
DAH fiifuwuu bland pulmonary hemorrhage! agnslsfinna
879U DAD $audnedadunasin chemotherapy, oxysen
toxicity, tag infection’

- Mitral stenosis ¥i1l9ALAn left atrium hypertrophy
uag pulmonary venous hypertension §t1831938 massive
hemoptysis 6310 rupture 989 engorged bronchial
varicosities Fauthumaan long standing left atrial hypertension
Fnwagne13inendu DAH Afuwuy bland pulmonary
hemorrhage Ussefiflonnislisuuss unselerduidon
Unallsiinn waglildfunmsitadouassnu defidensen
W 9 we 9 Aaziin chronic interstitial fibrosis AuAla!
foulunsdifiadonisi echocardiogram'

- Pulmonary veno-occlusive disease (PVOD) Hu
Tsafinulsfos anunsanuldvndisengusinuvoslufnuas
auflongiios mneuazmavdegunisallaiseiu dnilvg)
Antuedlnglinsuaimg dutiosiaivmain chemotherapy
(19U carmustine, mitomycin, bleomycin) #3aLAnsUAU
connective tissue disease nalnn1stin PVOD 1ARINANS
il fibrous tissue aﬂmu pulmonary venules uaz veins il
pulmonary capillary pressure g a9t FuAanssveadaion
wnat1ldlugeauden 1in DAH wuu bland pulmonary
hemorrhage® 81N3uansTinuAe dyspnea, syncope wazlu
8715UU398818 corpulmonale flasann PVOD dmeglu
postcapillary pulmonary hypertension #U3g31813316138
paroxysmal nocturnal dyspnea, orthopnea, itag DAH
AMAN853EN5190N WU pulmonary congestion, interatitial
opacity with septal thickening, ®1awu pleural effusion
§1911 right heart catheterization 9¥#u11 pulmonary
capillary wedge pressure Unf msitedelsaiiazdoain
surgical lung biopsy Wu fibrous intimal obliteration ¥4
small pulmonary veins &g venules, acute or recanalized
thrombi, tlag hemosiderosis

- Idiopathic pulmonary hemosiderosis (IPH)
Dulsainuldvdos dadlvalseinuludin Alvggnuliuszanm
Sowaz 20 wAv enulAUENINNARGS mm'isuaﬂ'iﬂuﬂa
flodudond 9 auilinnzlafinens Senisiaunfianiy
fiven WngliflornmsiauniifieToasdu 9 fesiladbuenisatu
isolated pauci-immune pulmonary capillaritis WLag
Goodpasture's syndrome laguan19ne1s5ing199 IPH
NUANWAY bland alveolar hemorrhage with hemosiderin
accumulation ey hemosiderin deposition 7l interstitium
Imglany immune complexes @ alveolar basement
membranes sznundituudlildsuanudems Feinsann

isolated pauci-immune pulmonary capillaritis Lag
Goodpasture's syndrome®® Anzunsndeufiiavesldun
agdeannidensenuin lainans uaz pulmonary fibrosis”

- Goodpasture's syndrome #s8 Anti-glomerular
basement membrane disease (anti-GBM disease) anwoy
yaslsanaiinamifieinasiu daulug) DAH 910 Goodpasture's
syndrome azidu bland pulmonary hemorrhage 11N
pulmonary capillaritis hemorrhage™® gUhesinuniigeInIs
nvensuiunigle nsidadeldainnisnsiansiadon
WU serum anti-GBM Ab t1311Jufpans1a tissue pathology
ffnagst1 kidney biopsy 31nn7 lung biopsy ileday
immunofluorescence (IF) 9gWuU linear deposition U84
antibody‘ﬁ glomerular basement membrane &g alveolar
basement membrane"*

- Systemic lupus erythematosus (SLE) dnwazued
Tsmmuiinanatiednagiu daulvie) DAH 910 SLE 22t pulmonary
capillaritis hemorrhage u1nn31 bland pulmonary
hemorrhage® n15ifadelaaineinisnisaddn laun 19
Uands Ruuias slomerulonephritis (GN), autoimmune
hemolytic anemia (AIHA) kagn339WU ANA Wag anti-ds DNA
positive’

- aedu 9 laun toxin 3o inhalation injury
(19U isocyanates, crack cocaine), drug-associated disease
(191 amiodarone, penicillamine, nitrofurantoin) '

3. nwideasenhlulugaianainnisvaneiily
maqqqauﬂam (diffuse alveolar damage, DAD) Tnednuwae
WYIFINY1VLNU interstitial edema Wag type | alveolar
epithelium gnaBNBaNUT WU neutrophilic inflammation
wag fibroblastic proliferation $auAUNY hyaline membranes
Faidnunzdu eosinophilic strands ¥89 necrotic cells,
protein, uag fibrin Tushuviafidl alveolar wall injury Tus1e
ATULT ﬁ]uiJLiLlﬂLa’eJﬂLLGNLSZJ’11]’11‘14@361]Luaﬂﬁﬂﬂllﬂ’liﬂ'la’lﬂ
294 alveolar-capillary interface ‘Vlﬂ,‘wmm DAH' TaeUFune
windeau17 neutrophils Tu DAD-associated DAH agwu
Taiunnwinlu pulmonary capillaritis mm&;ﬁv‘fﬂﬁlﬁmmwﬁ
Town sepsis, pneumonia, trauma, aspiration, acute respiratory
distress syndrome (ARDS), massive transfusion, drugs,
radiation therapy, bone marrow transplantation Wag
inhalation toxin'
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1. wun1senLauvaIasnidencas (capillaritis)

1.1 Primary idiopathic small vessel vasculitis: Wegener’s

granulomatosis, Microscopic polyangiitis, Churg-Strauss

syndrome, Isolated pauci-immune pulmonary capillaritis,

Idiopathic pauci-immune glomerulinephritis

1.2 Primary immune complex-mediated vasculitis: Goodpasture’s

syndrome, Henoch-Schonlein purpura

1.3 Secondary vasculitis: Classic autoimmune disease, Systemic

lupus erythematosus, Rheumatoid arthritis, Antiphospholipid

antibody syndrome, Mixed connective tissue disease,

Polymyositis/dermatomyositis

1.4 Mixed cryoglobulinemia

1.5 Behcet’s disease

1.6 Acute lung transplantation rejection

1.7 Autologous bone marrow transplantation

1.8 Drug-induced (eg. Chemotherapy agents, propylthiouracil)

2. lalnunsenauveaiasntionta
(bland pulmonary hemorrhage)

2.1 Coagulopathy: anticoagulants, anti-platelet,
thrombolytics, DIC

2.2 Mitral stenosis, Pulmonary veno-occlusive disease

2.3 Idiopathic pulmonary hemosiderosis

2.4 Toxin or inhalation injury (isocyanates, crack cocaine,

retinoic acid)

2.5 Goodpasture’s syndrome

2.6 Systemic lupus erythematosus

2.7 Drug-associated disease (amiodarone, penicillamine,

nitrofurantoin)

3. InsvhaneTnluresgeauden (diffuse alveolar
damage, DAD) Uazn11zdu 9

3.1 DAD: Bone marrow transplantation, inhalation
3.2 Cytotoxic drug therapy, Radiation therapy
3.3 ARDS

3.4 Other conditions (Infection, Malignancy, Pulmonary

embolism, etc.)

DIC: disseminated intravascular coagulation; ARDS: acute respiratory distress syndrome.

n3eensIamMeiaeUfuants

losn DAH Wunmwseulunsitedeuarlings
fhwn mstnUseiRuaznsiesemedesduiieuszifiu
AUTULTIVDY DAH wagynanmslaeUsedliuindUleiiofeas
TaifinnuAaunisiudendoutudmsanaiesfoinns
amesei 2 ieddadelsn’ msdsmsaneviesufifng
Taun

- Complete blood count (CBC)! ieUszidiuindinne
lafinane laenstanuanududuvesdnfionunsanas
7 peripheral blood smear 1nmglanaaduwuuidsundu
nnisggdeiden wiotinindadenwniunnain
autoimmune hemolytic anemia (AIHA) dnwauzidinldony17
Tildadenaifesuainusiiudinidenvia (acute
leukemia) wagmsaUSUULardNwMLIBLNSALEDAN]
ANURAUNA LW thrombocytopenia

- ANENBTIENTNeN (Chest X-ray, CXR) AURAUNG
finuldvesiigafotiutihuniiventia 2 41 (diffuse bilateral
alveolar opacification) UstudIuNaIMIRdUENDIUDA
(central or lower distributionf*Fainanidensaniugaas
Uon &nwaganuAaun@du q finuldun nodular opacity
e consolidation lnganaawiduawiefiunsumis (focal
distribution)* Tng GPA 81939gwu multiple bilateral nodules
739 masses, cavitated pulmonary opacity, bronchial wall
thickening™ @u SLE ©199zWU pleural effusion” wagnsel
chronic pulmonary venous hypertension %38 mitral
stenosis WU left atrial enlargement, valve pathology,
waz Kerley B lines™

- Coagulation #i® PT, PTT, INR wieuszidiune
mMsudsiveudon

298 ASUATUNT BT 2565; 37(3) @ Srinagarind Med J 2022; 37(3)



azideaseniliflugeamlen: nuamalfiiauazmsquasnuiluilegliu ¢  Diffuse Alveolar Hemorrhage (DAH): Current Approach and Treatment

- Urinalysis (UA), urine sediment wag urine protein
nsaTanuidndoaunstnunilutlaans (dysmorphic red
blood cells) 3o TUsAusilutlaaniy (proteinuria) Uadls
mnuRnUnAvesdlnatesda Wueuiaundinuldlulsangs
systemic vasculitis, Goodpasture’s syndrome, Way
connective tissue diseases GZNL‘lJuﬂan pulmonary-renal
syndromes'** uaﬂmﬂuumwmummawu DAH Tu acute
post-streptococcal glomerulonephritis (APGN)”

- Stool exam wa¥ stool occult blood iieUszidiu
anglafinarsindusinnisgydeidonanmaiuemis
ol

- Serologic test laun anti-nuclear antibodies (ANA),
anti-dsDNA, complement, Coombs’ test, ANCA (c-ANCA
9158 p-ANCA), anti-glomerular basement membrane (GBM)
antibodies (ABMA), Antiphospholipid antibodies (APL),
lupus anticoagulant, anti-cardiolipin (CL) antibodies,
anti-B-2 glycoproteinl (B2GP) antibodies, rheumatoid
factor (RF) ilevnlsalungs vasculitis uag autoimmune
diseases ‘NLUHEHLMG]"UEN DAH finuldueosuasiinisinu
g

- Laboratory chemistry laun BUN wag Cr
Lwaﬂivmumwmmusuaﬂm lagtaniey m‘dm‘vm
glomerulonephritis, LFT LwanvLuumsVI’muﬂJaqu BS
wag HbA1C LWEJV’]I?WTJZWI@'WEJEJEJﬂEJuIVﬂ’Tﬁiﬂ‘H’] DAH

- AT IdABLTIRDTVITIEN (Computed tomography
chest, CT chest) o19azlildvaglunsinundesiu uas
vaugifinnzidensongunsnslinsinuidesiuliguae
uszayingalunou Anvzienulsdaeuiiimesnsien
#inu Ao bilateral ground-glass opacities w38 patchy
consolidation®™ #39U19ATINY centrilobular nodules

nsfidamzdensenlugsaueniniugl q Wunauu
D1y liiiudnwaz U reticulation %3e interstitial fibrosis™
1§ dhudnuaruisegnafifiausumnziuuislsn wu nodular
opacity %39 cavitating mass el zonal predominant
3201 sparing of apex, peripheral, subpleural agtudnueug
999 15A GPA, 870U airway disease 141 bronchial thickening
9zAREY EGPA, 81U lymphadenopathy az@nfisnsiniae
N30N1EUELSUNINTEANY, nTedmull pleural effusion
awfAnEaNgy collagen vascular disease LU SLE, N30 valve
pathology wag LA enlargement 591U interlobular septal
thickening (Kerley B line) Usuanispnnuiaun@veslsanila
%38 pulmonary veno-occlusive disease™

- Bronchoscopy with bronchoalveolar lavage (BAL)
axtelunsifade DAH Tunsdifivseiavioennislidaau
TAen137 sequential bronchoalveolar lavage aufina1idis
419U @1un199i transbronchial biopsy Lﬁa@ tissue
pathology fusglemilunsiiadelsnndu vasculitis Aoudns
Yoy A Sevay 7 v 1177 luvauzdinis¥in kidney biopsy
\iieq tissue pathology axldnan1sitadugenitAeseuas 68
a7 open lung biopsy Wan339 tissue pathology @11150
Fadelseldsesas 3127 egrelsAiniu azRansanvh open
lung biopsy Adewielianinsaifadelselngldornsnisadiin
LLa”NaCﬂ’S’Jﬁ]VINM’eNUQUGmﬁ wazdUeinuinUnfanie
femiiosiiior™” Koy lunsdifidesnis tissue biopsy
Wieraefudunisitadelsn Sawuzilii kidney biopsy
110171 lung biopsy

- N1IATIDUY qlmu,ﬂ echocardiogram D1a9&y mitral
stenosis, nsnsradeumleniomnzdelunsaliiasdonts
At

A15199 2 BN IRaTinuarNansIIViBtfuRnsvenneidensenialuluganleniinuves’

Syndrome Renal Arthritis Skin ANA dsDNA C  ABMA c-ANCA p-ANCA Histopathology; IF
(PR3)  (MPO)

Granulomatosis with + + + + + NI - + - Capillaritis;
polyangiitis (Wegener + granular
granulomatosis)
Microscopic polyangiitis + + + + + NI - - + Capillaritis;
(MPA) no deposits
Isolated pulmonary - - - - - NI - - - Capillaritis;
capillaritis none
Goodpasture’s + - - - - NI + - - Bland or capillaritis:
syndrome linear Ig G
(ABMA disease)
Systemic lupus + + + + + Low - - - Bland or capillaritis:
erythematosus (SLE) granular Ig G
Idiopathic pulmonary - - - - - NI - - - Bland;
hemosiderosis (IPH) none

ABMA, anti-glomerular basement antibody; ANA, antinuclear antibody; C, complement; c-ANCA (PR3), cytoplastic antineutrophil cytoplasmic

antibody (anti-proteinase 3); dsDNA, anti-double-stranded DNA antibody; IF, immunofluorence; 1gG, immunoglobulin G; NI, normal; p-ANCA

(MPO), perinuclear cytoplasmic antibody (antimyeloperoxidase).
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Wo991n DAH WunMzsaiuidesuitadenassnwm
Wewndnnsdetings™ msshwseAudseroaiveli
HuiuIngaluszezusndsdrAguin® laun n1suszidu
airway M3k oxygen therapy tiauAludgymn hypoxemic
respiratory failure lus1efiin ARDS suludedlavietismela
waztpsesrlenglasiuduly positive end expiratory
pressure (PEEP) haginwuy protective lung strategy
HUAeTsl hematocrit indnfesay 30 Wa15auli pack red
cell (PRO) lufthefifinrzdenlsl PRC saufiunisliansin
Y, ! dy [J [ ¥ 24 U Y, a 1,36
Aurenguildndudedinisinuluverthessegingn

ns¥nwuitengadenseniigeay lunsdindu DAH
136

910 bland pulmonary hemorrhage!* #uina1n coagulopathy
pstinsunlunaensli fresh frozen plasma (FFP) uay
vitamin K w¥auifungaen anticoagulant fiinainindieiden
i msudludrensliindaiden wagngasduiniaiien
TunsaliAnainermsvgaen uaglunsdliiinan inhalation
toxicity #38 chemotherapy 3o radiotherapy AsvEniAes
13 exposure 8UJuaIN mitral stenosis K&AA pulmonary
venous hypertension 3uLin hemoptysis AISNAITAN
11 mitral replacement ﬁauéﬂaaﬁmﬁa infection AUVl
\fin DAH 970 DIC %38 DAD A3siasantienufiueg >
N151W  systemic corticosteroids sauAv
immunosuppressive drugs™ unssnwmdnlunisweniden
ﬁqdﬁﬂu%ﬂuﬂﬁﬁ DAH 210 systemic vasculitis, connective
tissue disease, ABMA disease (Goodpasture’s syndrome),
waz isolated pulmonary capillaritis® TngvwinendiBudu
T induction phase wugiili pulse methylprednisolone
Wmaea@ons 500 daansu B 1 n¥u dedu Wuan 3 s
5 Ju* @ immunosuppressive drugs TuszazuINTa
induction phase Al#s2ufiU systemic corticosteroids a¢l%
18 intravenous cyclophosphamide® dauen rituximab
(antiCD20) @u1508A3¥AU antibody immune complex
waz cytokine #1143 9 ﬁ%aﬂamiﬁﬂwﬂumﬂiﬂﬁmﬁua DAH*
1371 plasma exchange 813avdiuseloviilunistievgnion
Tuunanme® uenniussiesanisld recombinant-activated

'
o

human factor VI Tnglsildu local # intrapulmonary uag
systemic Wrunasaldenagevinliiin rapid local
hemostasis™

ns¥nw DAH dagtiuiidoyanmsinuluusiazlsniiun
#28 DAH st

- §U78 ANCA-associated vasculitis laun
Granulomatosis with polyangiitis (GPA) wag Microscopic
polyangitis (MPA) 7is1¢3e DAH n135nwlvannis induction
Tsi1Ain remission @28 pulse methylprednisolone
Waraealdena 500 daaniu 89 1 sy Mo u A
cyclophosphamide 2 fiadnsu/Alansu fe Tu lWmaenEen
anduan 3 fig 5 Ju'e!

9 6 o A1y cyclophosphamide %se mycophenolate
11,31,32

W& maintenance therapy #ie 3

mofetil %30 azathioprine %30 methotrexate

@ systemic corticosteroids Aae ¢ anUuUIAEN prednisolone
asuvgely 4 dUai® 1o991nnsT cyclophosphamide
AnMzunsngau 1wy cytopenia, infertility, bladder injury
YaqgtuiimsfnyiSeuiieu rituximab fiu cyclophosphamide
Tnglorsauriu systemic corticosteroids WUNN1SA rituximab
Tinan1ssnwffisuin cyclophosphamide®* auingn
99 rituximab #l4fe 375 fadnsu/maauns ynduan
590 4 &ani 1ng rituximab WuRaTLABITEENIT UAlSIAN
winand™* daun1sdinw plasma exchange TungusUae DAH
ifl GFR < 50 fadans/ui/msauns Taglddunssnw
590678 WU plasma exchange ildandnsinisidedin
wazlildfannsiinanzlnnedese®

- U7 SLE %38 connective tissue disease #ifl DAH
e7ilEsnumiandie pulse methylprednisolone Wviaendons
1 n3u sotu Wunan 3 3u* lusiefiguusslifionsants
saufiu cyclophosphamide® udauSuasundu steroid-
sparing agent LU azathioprine wuzi1l# empirical
antibiotics 'i'amuwimzasu’amﬁamamqm%a gram
negative bacilli Inglany Pseudomonas aeruginosa Auna
wnedpliwuiderelsn® shilifesangtae SLE fiflennns
messuumaiumelanesinamnmsinide uavdesay 22
fla 25 vesammadsTinvestas SLE Rinnnisinde”
nsl4 plasmapheresis Tugtheuese winanissnwilila
ylionsnsideTInanas™ @ rituximab wag recombinant-
activated human factor VIl #51eunisldingaglunmmegn
Genlagliuiunssnudy § inandednadu®e®

- U7 Isolated pauci-immune pulmonary
capillaritis ez Eosinophilic granulomatosis with polyangiitis
(EGPA) agmauauaIn159n®¥1 high-dose systemic
corticosteroid LLax‘wmﬂsaﬁiﬂﬁﬂiWLﬁaLﬁauﬁUIsﬂiuﬂejm
systemic vasculitis %939 connective tissue diseases™”

- {18 Goodpasture’s syndrome M135nwndneie
n19%1 plasmapheresis lagld plasma exchange 3 i 6 &0
o Tu duan 2 1 3 dUai uile remove anti-GBM
1290 $911un1519 pulse methylprednisolone
Wvaeadens 1 n3u sotu Wuan 3 Tu uaamueig
prednisolone SuUsgyu 1 fiadnsu/Alansu sio Tu 3 dUan
wavamdu 20 3adnsu o Ju 6 89 12 Wou®* Wieanns
ndudugn luuresseeraiiansanld cyclophosphamide
Juig vum 2 dadnu/Alansu de Ju luguvetenida
Wmaendens woensulsenu 6 81 12 Weu®® lusei
i refractory DAH #i51891unsld rituximab 92elunns
vgadoslaglisiuiunsindu 9°°

antibodies #9n

GRLY
amzidensenhilulugsasdenfunguensnanddn
Anvlsives widunmzssiudesanilemadedings
M3gnUsEdR 159951908 UaEn1IEnSIIMNIBIU RIS
Westuazdelumsifiads madnwsedulseansdaens
Tden nMsunlun1e coagulopathy 138 thrombocytopenia
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Faufunislieendiau uienislaviediemelanaziados
FrgmelafieliiUiiuiuszerings n1sdensIans
serology ztaelumsifadelsa Tlufieunsedulusiedd
tissue pathology ugulivin kidney biopsy 11nN31N15Y1
lung biopsy Jagtusinmssnwiitiengaidensenluusiaslse
lAuA systemic corticosteroid, immunosuppressive drugs,
plasmapheresis, rituximab 8¢ recombinant-activated
human factor VIl iiesa1nn1s$nudrulnglasanis
systemic corticosteroid Wag immunosuppressive drugs
ﬁﬂwﬁﬂwﬁiamaﬁm%aqﬁ?uﬁyqL%@Lwﬂﬁﬁ'auam%mw
JefpssrTannzunsndeusianam lunsdififtheanizidensen
yhlulugeastendu 9 me 9 TaghildFunsidedeniesnm
anafinavlfiinanelafinaases was pulmonary fibrosis
anld fofunsitedeuazdnvaztisandnnndedin
waznnvunsndeuiiviintulueuanls

LONE1T81994

1. Collard HR, King TE Jr, Schwarz MI. Alveolar
hemorrhage and rare infiltrative diseases. In: Broaddus
VC, Masson RJ, Ernst JD, King TE Jr, Lazarus SC, Murray
JF, eds. Murray & Nadel’s textbook of respiratory
medicine. Philadelphia: Elsevier Saunders, 2016:1207-20.

2. de Prost N, Parrot A, Picard C, Ancel PY, Mayaud C,
Fartoukh M, et al. Diffuse alveolar haemorrhage:
factors associated with in-hospital and long-term
mortality. Eur Respir J 2010;35:1303-11.

3. Abigail R Lara and Marvin | Schwarz. Diffuse alveolar
hemorrhage. Chest 2010;137:1164-71.

4. Cordier JF and Cottin V. Alveolar hemorrhage in
vasculitis: primary and secondary. Semin Respir Crit
Care Med. 2011;32:310-21.

5. Stanzel F. Bronchoalveolar lavage. Principles and
Practice of Interventional Pulmonology. 2012; 165-76.

6. Park MS. Diffuse alveolar hemorrhage. Tuberc Respir
Dis (Seoul) 2013;74:151-62.

7. Travis WD, Hoffman GS, Leavitt RY, Pass HI, Fauci AS.
Surgical pathology of the lung in Wegener's
granulomatosis: review of 87 open lung biopsies from
67 patients. Am J Surg Pathol 1991;15:315-33.

8. Mark EJ, Matsubara O, Tan-Liu NS, Fienberg R. The
pulmonary biopsy in the early diagnosis of Wegener’s
(pathergic) granulomatosis: a study based on 35 open
lung biopsies. Hum Pathol 1988;19:1065-71.

9. Rarok AA, Stegeman CA, Limburg PC, Kallenberg CG.
Neutrophil membrane expression of proteinase 3 (PR3)
is related to relapse in PR3-ANCA-associated vasculitis.
J Am Soc Nephrol 2002;13:2232-8.

10. Tervaert JW, van der Woude FJ, Fauci AS, Ambrus JL,
Velosa J, Keane WK, et al. Association between active
Wegener’s granulomatosis and anticytoplasmic
antibodies. Arch Intern Med 1989;149:2461-5.

11. Kitching AR, Anders HJ, Basu N. Brouwer E, Gordon J,
Jayne DR, et al. ANCA-associated vasculitis. Nat Rev
Dis Primers 2020;6:71.

12. Casian A and Jayne D. Management of alveolar
hemorrhage in lung vasculitides. Semin Respir Crit Care
Med 2011;32:335-45.

13. Falk RJ, Nachman PH, Hogan SL, Jennette JC. ANCA
glomerulonephritis and vasculitis: a Chapel Hill
perspective. Semin Nephrol 2000;20:233-43.

14. Tang s, Li X, Zhao KY, Zhou Q, Tang XK. Clinical
characteristics and prognostic analysis of microscopic
polyangiitis with diffuse alveolar hemorrhage. J Rheu-
matol 2021;48:410-6.

15. Donaghy M and Rees AJ. Cigarette smoking and lung
haemorrhage in glomerulonephritis caused by autoan-
tibodies to glomerular basement membrane. Lancet
1983;2:1390-3.

16. Jones JG, Minty BD, Lawler P, Hulands G, Crawley JC,
Veall N. Increased alveolar epithelial permeability in
cigarette smokers. Lancet 1980;1:66-8.

17. Perl SI, Pussell BA, Charlesworth JA, Macdonald GJ,
Wolnizer M. Goodpasture’s (anti-GBM) disease and
HLA-DRw2. N Engl J Med 1981;305:463-4.

18. Martinez-DV Martinez MU, Oostdam DAH, Abud-Men-
doza C. Diffuse alveolar hemorrhage in autoimmune
diseases. Curr Rheumatol Rep 2017;19:27.

19. Kwok SK, Moon SJ, Ju JH, Park KS, Kim WU, Cho CS,
et al. Diffuse alveolar hemorrhage in systemic lupus
erythematosus: risk factors and clinical outcome: re-
sults from affiliated hospitals of Catholoc University
of Korea. Lupus 2011;20:102-7.

20. Rajkumar T and Vilayur E. Acute alveolar haemorrhage
in hepatitis C-realated cryoglobulinaemic vasculitis.
BMJ Case Rep 2018 Jan 4. (doi: 10.1136/bcr-2017-
222717.)

21. Grosso V, Boveri E, Bogliolo L, Montecucco C, Capo-
rali R. Diffuse alveolar hemorrhage as a manifestation
of Behcet disease. Reumatismo 2013;65:138-41.

22. Rabiller A, Jais X, Hamid A, Resten A, Parent F, Haque
R, et al. Occult alveolar haemorrhage in pulmonary
veno-occlusive disease. Eur Respir J 2006;27:108-13.

23. Saha BK. Idiopathic pulmonary hemosiderosis: a state
of the art review. Respir Med 2021;176:106234.

24. Reisman S, Chung M, Bernheim A. A Review of clinical
and imaging features of diffuse pulmonary hemor-
rhage. AJR 2021;216:1500-9.

25. Thangaraj Y, Ather |, Chataut H, Ayach T, Holtzman A,
Wakefield D, Ejaz AA. Diffuse alveolar hemorrhage as
a presentation of acute poststreptococcal glomeru-
lonephritis. Am J Med 2014;127:e15-e17.

AUASUNT VS 2565;37(3) @ Srinagarind Med J 2022; 37(3) 301



a a J a v aa
nafa j9asIdana uaz I FeiTana e

Kunlathida Ruchisansakun and Wipa Reechaipichitkul

26.

27.

28.

29.

30.

31.

32.

33.

302

Hoffman GS, Kerr GS, Leavitt RY, Hallahan CW, Lebovics
RS, Travis WD, et al: Wegener’s granulomatosis: an
analysis of 158 patients. Ann Intern Med 1992;116:
488-98.

Schnabel A, Holl-Ulrich K, Dalhoff K, Reuter M, Gross
WL. Efficacy of transbronchial biopsy in pulmonary
vaculitides. Eur Respir J 1997;10:2738-43.

Travis WD, Hoffman GS, Leavitt RY, Pass HI, Fauci AS.
Surgical Pathology of the Lung in Wegener’s
Granulomatosis. Am J Sur Pathol 1991;15:315-33.
Mark EJ, Matsubara O, Tan-Liu NS, Fienberg R. The
pulmonary biopsy in the early diagnosis of Wegener’s
(pathergic) granulomatosis: a study based on 35 open
lung biopsies. Hum Pathol 1988;19:1065- 71.

Park JA. Treatment of diffuse alveolar hemorrhage:
controlling inflammation and obtaining rapid and
effective hemostasis. Int J Mol Sci 2021;22:793.
Chung SA, Langford CA, Maz M, Abril A, Gorelik M,
Guyatt G, et al. 2021 American college of rheumatology/
vasculitis foundation guideline for the management
of antineutrophil cytoplasmic antibody-associated
vasculitis. Arthritis Care & Research 2021;73:1088-105.
Jones RB, Hiemstra TF, Ballarin J, Blockmans DE,
Brogan P, Bruchfeld A, et al. Mycophenolate mofetil
versus cyclophosphamide for remission induction in
ANCA-associated vasculitis: a randomised, non-
inferiority trial. Ann Rheum Dis 2019;78:399-405.
Stone JH, Merkel PA, Spiera R, Seo P, Langford CA,
Hoffman GS, et al. Rituximab versus cyclophosphamide
for ANCA-associated vasculitis. N Engl J Med 2010;363:
221-32.

34. Specks U, Merkel PA, Seo P, Spiera R, Langford CA,

35.

36.

37.

38.

39.

40.

Hoffman GS, et al. Efficacy of remission-induction
regimens for ANCA-associated vasculitis. N Engl J Med
2013;369:417-27.

Walsh M, Merkel PA, Peh CA, Szpirt WM, Puéchal X,
Fujimoto S, et al. Plasma exchange and glucocorticoids
in severe ANCA-associated vasculitis. N Engl J Med
2020;382:622-31.

Al-Adhoubi NK and Bystrom J. Systemic lupus
erythematosus and diffuse alveolar hemorrhage,
etiology and novel treatment strategies. Lupus 2020;
29:355-63.

Ward MM, Pyun E, Studenski S. Causes of death in
systemic lupus erythematosus: long-term followup of
an inception cohort. Arthritis Rheum 1995; 38: 1492-9.
Wang CR, Liu MF, Weng CT, Lin WC, Li WT, Tsai HW.
Systemic lupus erythematosus-associated diffuse
alveolar haemorrhage: a single-centre experience in
Han Chinese patients. Scand J Rheumatol 2018;47:
392-9.

Levy JB, Turner AN, Rees AJ, Pusey CD. Long-term
outcome of anti-glomerular basement membrane
antibody disease treated with plasma exchange and
immunosuppression. Ann Intern Med 2001;134:1033-42,
Marques C, Carvelli J, Biard L, Faguer S, Provét F,
Matignon M, et al. Prognostic factors in anti-glomerular
basement membrane disease: a multicenter study of
119 patients. Frontiers in Immunology 2019;10:1665.

<D

AUASUNT WS 2565;37(3) e Srinagarind Med J 2022; 37(3)



