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The Clinical Characteristics of Diffuse Alveolar Hemorrhage
: A Retrospective Study of 21cases

Hyoung Suk Ham, M.D., Gil Hwan Roh, M.D., Eun Hae Kang, M.D.,
Soo Jung Kang, M.D., Chang Hyeok An, M.D., Gee Young Suh, M.D.,
Man Pyo Chung, M.D., Hojoong Kim, M.D., O Jung Kwon, M.D., Chong H. Rhee, M.D.

Division of Pulmonary and Critical Care Medicine, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University School of Medicine

Background : Diffuse alveolar hemorrhage (DAH) is rare but often fatal. To determine the clinical manifes-
tations of DAH, its etiology, clinical course and prognosis were studied.

Method : A retrospective analysis was performed in 21 patients that were diagnosed as DAH. Diagnosis of
DAH was based on the presence of the “classical triad” of hemoptysis, anemia, and rapidly progressive infil-
trates on chest X-ray and a finding of bronchoalveolar lavage or lung biopsy.

Results : Thirteen patients (61.9% ) had collagen vascular diseases (CVDs) as underlying disease and 10 pa-
tients had systemic lupus erythematosus. Females were more prevalent in CVD than in non-collagen vascular
disease (NCVD). Otherwise, there were no significant differences between the two groups in terms of clinical
manifestations. Dyspnea (95.2% ), cough (76.2%), hemoptysis (61.9% ), and fever (33.0%) were frequent
symptoms. The initial creatinine level was higher in CVD than in NCVD (3.27 £3.15 mg/dl vs. 1.19+0.94 mg/
dl, p=0.030). The corresponding drop in hemoglobin level was 2.69+1.26 g/dl. Maximal drop in hemoglobin
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preceded the progression of infiltrates on the chest radiograph by 1.38 +4.22 days. The mortality rate was
higher in the patients with NCVD than in those with CVD (50.0% vs. 23.1% ).

Conclusion : The DAH can occur not only in patients with CVD but also in those with NCVD. Higher creati-
nine level CVD in patients is associated with renal involvement in conjunction with DAH. The maximal drop in
hemoglobin preceeding the progression of infiltrates on the chest radiograph suggests that the drop in hemoglo-
bin is important for diagnosing DAH. { Tuberculosis and Respiratory Diseases 2000, 49 : 614-623)

Key words : Diffuse alveolar hemorrhage, Collagen vascular disease, Hemoptysis.
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Table 1. Etiologies of DAH (n=21)

Diagnosis No. of patients
Collagen vascular SLE 10
Disease mPAN 2
Wegener’s granulematosis 1
Non-collagen vascular  Cholesterol embolism 1
Disease Mitral regurgitation with CHF 1
Acute myeloid leukemia (M2) 1
NSCLC 1
Cervix cancer with lung metastasis 1
SAF with pulmonary edema 1
Pneumonia with ARDS 1
Mature teratoma 1

Abbreviation ; SLE ; systemic lupus erythematosus, mPAN : microscopic polyarteritis nodosa,
CHF : congestive heart failure, NSCLC : non-small cell lung cancer, SAH : subarachnoid hemor-
rhage, ARDS : acute respiratory distress syndrome

2 wrlslich. EAIEAL SPSS 8.0%A =21y
o2 Algeign, wdA A Budd dge] &
Toll tiall categorical H=Q) YA FFET W
o] gk 4.2 Fisher's exact tests 7HAs 1,
A7 2 A& HLE JAE dE4AA ZHERt
Hgd 3t 248 Mann-Witney test® 7A45b%
ok 2E FAA Aele] {949 pate] 0.050)81)
5= shcth.

2

1. ggael

(61.9%) 0101 ¥mAA Aol AU H 97} 8
olict. mYd HI Fore HAY T o
(systemic Iu)pus erythematosus, ©|3} SLE®Z ¢
hyo] 1081(10/13, 76.9%)2 7V &3lgien &
w73d ZAEAYg ohE FYE (microscopic polyar-
teritis nodosa)©] 23], Wegener® SoFZ(Wege-

ner’s granulomatosis)o] et 2YA A8 3
2 Z 57 (38.5% )2 #HZ¥o] Yl HYL wE
st mYUA Ado] Qvke A& JgE F YW
A9t Bladd g Sxbe FH2HE AAE, 5
g A4 fdez A A¥AH, g4 ¢4 9E
W, e, AgAEe] dide], HypedF HRE, o
g ¥ FAZERD S5l 44 144093, 9
off BAg 7|HF ExlolA dl BEog IAg 7
$7b 13 %t} (Table 1).
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Table 2. Clinical manifestations of DAH (n=21)

CVD (n=13) NCVD (n=8) Total p-value
Age 34.8+14.9 47.0+184 NS
M/F 1/12 6/2 7/14 0.003
Dyspnea 12 (92.3%) 8 (100.0%) 20 (95.2%) NS
Cough 10 (76.9%) 6 (75.0%) 16 (76.2%) NS
Hemoptysis 10 (76.9%) 3 (37.5%) 13 (61.9%) NS
Fever' 3 (23.1%) 4 (50.0%) 7 (33.0%) NS

Abbreviation : CVD : collagen vascular disease,

NCVD : non-collagen vascular disease
>38.0C

Table 3. Laboratory findings of DAH(n=21)

CVD (n=13) NCVD (n=8) p-value
Hb* (g/dl) 9.35+1.74 12.51+2.13 0.002
AHbY(g/dl) 2.19+0.71 3.50+1.58 0.045
Platelet? 134.62 +77.69 163.25+100.05 NS
Albumin (g/dl) 2.63+0.46 3.37+0.68 0.030
Creatinine (mg/dl) 3.26+3.15 1.19+0.94 0.030
ESR (mm/hr) 69.92 +44.92 46.83+26.72 NS
CRP (mg/dl) 8.52+8.22 13.18 £4.70 NS
Pa0,/FiO, 209.33 +26.45 283.55 +127.05 NS

Abbreviation : CVD : collagen vascular disease, NCVD : non-collagen vascular disease
*Initial finding at admission

tdrop in hemoglobin

%10 cells/mm?

k= Y B4 930l o, U B30 AdS B} Wolo1}(9.35+1.74 g/dl vs. 12.51+2.13 g/
4% $al 4os AA A FolA 61.9%(13 dl, p=0.002), W 7Y ol 7P e Fa)aole]
/21%) A3 8HolA= A¥o] iUt 38.0TC ol Za ol vlugA AN o =UTH(2.19+

o] wtgo| AU IR 33.0%(7/218) k. B 0.71 g/dl vs. 3.50£1.58 g/dl, p=0.045). 2811,

A AN oz} Bz} Brls AL AQslus 2 agotgd A= wgA AgFo] o BhoU(8.
LA Asty vim YA A7 dakate] 2ol gl 26+3.15 mg/dl vs. 1.194+0.94 mg/dl, p=0.
tH(Table 2). 030), €29 =3 vagA Jdgso] o =t

(2.63+0.46 mg/dl vs. 3.37 +£0.68 mg/dl, p=0.
030)(Table 3).
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Table 4. Radiologic findings of DAH

Radiologic finding CVD (n=13) NCVD (n=8)
Plain chest  Diffuse 12 (92.3%) 5 (62.5%)
Patch 1(7.7%) 3(37.5%)
Effusion 5(38.5%)" 3(375%)
Chest CT GGO+Consolidation 2 (18.2%) 1(25.0%)
GGO 6 (54.5%) 2 (50.0%)
Consolidation 3(27.3%) 1(25.0%)
Unchecked 2 4

Abbreviation : CVD : collagen vascular disease, NCVD : non-collagen vascular disease,

GGO : ground glass opacity
'1 Patch+ Effusion, 4 Diffuse+ Effusion
*1 Patch+ Effusion, 2 Diffuse+ Effusion

T 179(81.0%) 0191, F57F BAHAD A%+
84 (38.1%) v}, 219% FRAAsDEHGL A
P sAle 15730102, oF FEFELY (gro-
und glass opacity)S B9d A= 73.3%(11/15
), consolidation®t HAW AL 26.7%(4/15
) At

G4 7h4e] zbol7h 71 Al 2o geFR
APAARRA Rk A Se] 7 AEY Eake]
alole zAEE A3l 524%(11/2178) M 2o @
wol| dxjsigdon}, AAHoZE 1.38+4.22 & A
22 gefFiiibdabzld s A dMxEA 9o 7}
& AgA el (Table 4).
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4. O|MESH 2

HE 2 AAH Aol FUEGYE A 2 o g@T
o2 AAEE o& A 53 #F& Methicillin-
resistant Staphylococcus aureus7t 34, cytome-
galovirus”} 28|, Mycobacterium tuberculosis 7}
287y Aslx, 7Ier Canida albicams, Strepto-
coccus pneumoniae, Burkholderia cepacia 50

Table 5. Treatment and outcome of DAH with
collagen vascular disease (n=13)

Treatment Patient{No.) Death(No.)
MPD+PP+CYC 4 1 (25.0%)
MPD+PP 4 2 (50.0%)
MPD 2 0 (0.0%)
Antibiotics only 2 0 (0.0%)
Total 13 3 (23.1%)

Abbreviation : MPD ! methylprednisolone,
PP : plasmapheresis, CYC : cyciophosphamide

5. |2 W oil¥

7IAH HA#7E AT Bx= 137(61.9%) 0%
2, 7|44 HE871E Al 7IEe 20N 214Y0]
gt PP A3 3z} 13932, methlypredniso-
lone pulse, @4 u8<&3} cyclophosphamide pulse
& Bofl B 49091, methlyprednisolone
pulser} EAWTFES A FAE 4309,
methlyprednisolone pulse®?t 813 gl 310}
oh g 2He JAAE XS BHEA ARE 39
t}(Table 5).

— 618 —



— The clinical characteristics of diffuse alveolar hemorrhage: A retrospective study of 2lcases —

Table 6. Clinical features of mortality cases

. Sex/ ' ' Hb(g/dl) Ventilétor
Patient Age Diagnosis e P20,/ (duration, Cause of death
Initial AHb FiO, days)

1 F/25 SLE 11.5 3.1 180 +(26) Hypovolemic shock
2 F/28 SLE 66 1.2 153 +(10) Respiratory failure
3 F/33 mPAN 106 2.2 177 +(45) Sepsis

4 M/70 Cholesterol embolism 10.9 2.5 155 +(214) Respiratory failure
5 M/31 AML,M2 105 2.9 Respiratory failure
6 F/68 NSCLC 135 35 299 +(10) Respiratory failure
7 F/51 Cervix cancer 109 25 153 +(5) Respiratory failure

Abbreviation . SLE
AML : acute myeloid leukemia,
NSCLC : non-small cell lung cancer

BiAdA Candida albicans’ty BREHYY
A+ fluconazoled A& Fo48 1, Cytomega-
lovirus?t %4 E A}, antigenemia /duk-go] )
& 8= ganciclovir® Z71slga, Ao 54
¥ e FEYAE Forek

vl A b= B4 (refractory) FAH
Y $A-E Aol dRE g4 f REH AR
2 3t WA g3 F APLE A9 7#H(33.3%)
7F dsdar, a9 Hgo) 13%M%E 3%(23.1%), Y]
A FEL 8WF 478 (50.0% ) o1k Apgl
& 5ulllA AT dE 28R % 2FF e
AR, HEF, SH- 9 282 Q9 AEF
A ol AF A9t 184 AT (Table 6).
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2 29 9 8L A=Y, 4 FFEAHY
(acute lupus pneumonitis) &} & 939 A58
.

£ AFdA nivt] Az Edel ez wgAd A
o] 139, vl Y ddhe] 8ot 1y} i ¥
] Bl mdAd AT 71EE] 9lo] vjagd
A Ago] AABkE Hlgd dEiME g BaEgd
Hzd ¢ gidrh. & dFdA ndA Fdezes
SLE7} 104, 234 o F9go] 23, Wegener
A Kolgo] 14 9lglon), 1 HAEE ¥, SLE
AL F 4%nEHs, AvjA A A4 ot B9y 3
2} F 20~29% A=*"2 <A Uk

vudy Jgone HEAH AFHC EaHE
AAFE B 9o oER Hy Fdoz <
ARAEA7E 42k 194 et olge Axgd
AV AutEse]l 4 41%, 36% 2 Ak g4
Zo2 PTCA(percutaneous transluminal coro-
nary angioplasty) & Al33t 5§ o] Algd] 2] 313
Fo2 F2EE AHFo] LSt BAL3gH|
A Eas g Ae 33 AEdAA ) #99
A 895, Fake AxAE 2 2ERY ¢
o A 2 gy 28N (FF71/ 9], 64-
mmHg/28-mmHg ; H7, 42-mmHg)3} 244t
9] 37H(53-mmHg) 7} 1| X2 MFHEEL
2 AgEth. F4EFE HER(M2) Y oeiMe
g 2A] d482 16,000/mm® o} A3 48 7
£F5E Ko HE 289 gloz FA% & glo
U olAd §=88 o2 idarubicin® cytosine ara-
binoside & FAAYA WHol glo] of kAl ojgt o
X &o] €Y e AT sl W
9 Az FHAQA A& A% 2 VsAE
228y Adg AYshA] 3l 218 $=
th B AN EH S 1de o, W, RA5d o
4 Fol7k lgov FAE FoehA g BEFR
A5E Hod AR AP ghof 7 v S A
methicillin-resistant Staphylococcus aureus7}
TAE vy AX 28] Yoz 23T 5= )

Aot AZARe] thEA Hdo] xRl ofHd B
&7 gera (palliative chemotherapy)® mito-
mycin-C, cisplatin, vincritine2 5 cycles5-o] e}t
A A2 mitomycin-C 2 <18 84 /E 253
(hemolytic uremic syndrome)'®?2} ZA+= g
i, gdos wAg Aoz BZ4HAY. AdYH A
Holo] 74 tlzke] o] gy BALAMA N A
HAAH o2 ZVEe 478 e e Ade] ¥4l
o 93 7FeAdL A & A& HAoE yZdEd.
G oMz HRE, HE 2 5T o8 24
g Aoz Ho|n, doj A2 7I1¥F 9A] EdYgos
g Ao g FZ5Q).

HEolA Furigh 28] Uriete g AP &
WalAY A¥o] vehta] g 5 AUtk B AFA
% 13%(61.9%)°lA% Ado] BAFE, Za-
moras& SLE 8458 o2 & ZAMA g
ZA] 40~60% o] AEE BY 4 ATk 3] o]
= B 479 A7} fARIIO. tiFie] x5
A Vsl Be 2o es 382 VA, 8
4 59 BjEol3y Fyolgleonz AEe] givka 4
AGg s AE s, 48 99 54
AEA 9 Aoz o4gtd o] FEE o4
o} gk Yzhgicy.

B dFoa] ug 3 dAie ndAd 2erol
vlagsd AR Qoke, ols 28 e »
A4 Ago] FHA = BGETAH T £8F Lo
AelEd FX7F #3d HEo] BAHE sl
Aot wPAd AYFoiA Y Zeolelde AEL
SPAA Aol AA-E Bl FAYar] dEom A
Z+€it}. Leatherman$ e vigtd #X 28o] gA}
A2 23 (antiglomerular basement membrane
disease) o] Qg oz AGARo] & FUEHE Ao
2 Andian,  dPdAs ndA 38t 139
Z 89(61.5%), SLE 8} 105 6%(60.0%)¢]
AZAEgg st %o

B oodqola] a4 7o) Aot 71 ARE ¢
I GEFFHAMIARE T AR gl 7 4
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