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The Diagnosis of Pneumoniae Following Bone Marrow
Transplantation by Bronchoscopy

Tae Yon Kim, M.D., Hyeong Kyu Yoon, M.D., Hwa Sik Moon, MD.,
Sung Hak Park, M.D., Chang-Ki Min, M.D.!, Chun Choo Kim, M.D.,
Jung Im Jung, M.D.’ and Jeong Sup Song, M.D.

Department of Internal Medicine, Dvision of . Pulmonology, Hematology',
Department of Radiology®, The Cathdlic University of Korea, C dllege of Medicine, Seoul, Korea

Background : Pulmonary complications following bonemarrow transplantation (BMT) are common and asso-
ciated with a high mortality rate. We investigated the yield, safety, and impact of fiberoptic bronchoscopy
(FOB) for diagnosis of postBMT pneumoniae.

Methods : From May 1997 to April 2000, 56 FOBs were performed in 52 post BMT patients for clinical
pneumoniae. BMT patients with respiratory symptoms and/or pulmonary infiltrates had a thoracic HRCT
(high resolution computed tomography) and bronchescopic examination including BAL (bronchoalveolar lav-
age), TBLB (transbronchial lung biopsy), PSB (protected specimen brush).

Results : The characteristics of the subjects were as follows : 37 males, 15 females, mean age of 31.3 years(17
-45), 35 sibling donor allogenic BMTs, 15 nonrelated donor allogenic BMTs, and 2 autologous BMTs. Fifty-
nine percent of FOBs (33 FOBs, 31 patients) were diagnostic. Isolated pathogens included the following : 12
cytomegalovirus (CMV) (214 %), 7 pneumocystis carinii (PC) (125 %), 11 CMV with PC (19.6 %), 2
Mycobacaterium tuberculosis (3.6% ), and 1 streptococcus (1.8% ). Most of the radiographic findings were dif-
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fuse interstitial lesions. CMV pneumoniae had mainly diffuse interstitial nodular lesion, and PC pneumoniae
had diffuse, interstitial ground glass opacity(GGO). When CMV was accompanied by PC, a combined pattern
of nodular and GGO was present. Of the 56 cases (23.2%), 13 died of CMV pneumoniae (n=2), PCP (n=2),
mixed infection with CMV and PC (n=3), underlying GVHD (n=1), underlying leukemia progression (n=
1), or respiratory failure of unknown origin (n=4). There was no major complication by bronchoscopy. Only 3

cases developed minor bleeding and 1 episode temporary hypoxemia.

Conclusion : Based on dur findings, CMV and PC are the major causes of postBMT pneumoniae. In addition,
BAL can be considered a safe and accurate procedure for the evaluation of pulmonary complications after
BMT. ( Tuberculosis and Respiratory Diseases 2000, 49 : 198-206)

Key words : Bronchoscopy, Bone marrow transplantation, Pneumoniae.
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Z4olale 1968 Mg AlFE olHlz o2 44dd
3, NAY, BAAY 59 28 o]&-Ho] g%
ool el WA APIFE e olEs
o] E5l3 8% 9024 FFoldF 40-60% 9
Aol A WS AFEFEo] 60-80%9] olan, &
Fol A% Algeigle] 30% olde]l HEHEL Aoz
dFAYH L APEFY Wloz AGF (AT,
ulolgl 2, AFA, 718%F 2E), HLAQ HHFF
F(idopathic pneumoniae syndrome, IPS), %
Z, de7kA 999 EFFA, vnAHSY (diffuse
alveolar damage, DAD), bronchiolitis obliterans
organizing pneumoniae, BOOP), ¥4 A 7184
o] (bronchiolitis obliterans, BO), o] #cj&5 A
g (graft versus host disease, GVHD), #1&3d, 3
AJu) 3 2= (venoocclusive disease, VOD), ¢FE ¥
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3 Bad wp glet .

AL ZHolAE o] WAT BAES d4
A B4 3 7|#ANAA HALE ol 8T T /8
A, Aol thatd FASIAL SAE Zol w2t F
B X-A 274 2olr} YRl AFoA &3] Y=
= 7o) 25 oA 2AsE T Aleldl Ateolzt
AEAE goprnzt 3

chet S Y
1. o7 oy

199713 5958 20001 44971 7HEY A& A
2HA FANAE HALE AT FFdF
HF A} 52988 ez I 409 Fxp= 718A
7 AXNE 23] Axsld & 5648 ZARIY did
gAEL 2% wE £= 332, 1A, A9 T
WYy Z2A8 2D AEHos FHY UAE AHE
& A}

- 199 —



— T. Y. Kim, et al —

2. 7I@XIHHAIR AL W oBEEE HAL

718AW A AL (fiberoptic bronchoscopy, FOB)
o AHFL Hol 3FFA YAk, WAMR
£7¢ Bolg Egoly AT F 37|20 g 7
T2 39tk &, 719 Arke AdA 1@
old& ndte] ¥ BHEH st J)BxA A
APl 3 otslE S e A= A A 9lst
Ak FHe3 HAL Ay} FAoln Ao} 5
X10%L ol ZA$oiwt A7)#= #H87 (tran-
sbronchial lung biopsy, TBLB)& A|8)&}%ic}.

ZIBAWA S HaE FFEEA AlYsida, §
A= demerol®} atropineo® HAAAE § The,
lidocaine hydrochloride& 91%7]2 1087F 94|
7|13 A] 712 0TI % a0 E Edy)
o 718 URE 3RS B EA Y HA}
(bronchoalveolar lavage, BAL)E %55y F=
H QG Algsldnt. 37 Col AeladsE
A2 30 m¥ 6-73l0] AA Fstn &¢e Fof
FUAT. NBAAzAHY o2 virus wiF A}
€ 8%, cytospin Aelsle] FMES L AGAE
T £&& &48}x, PAS, metheneamine silver,
Giemsa, AFB, gram @42 AJsis}iu}. Cytome-
galovirus(CMV) #¥ 59 virus 2922 783
HEA XA o] wi A shell culture) X ZH A
A8 232244 A EY inclusion body7}
#FE 492 JAI}%3, pneumocystis carinii
(PC) ##@e PAS =+ methenamine silver &4
o2 PC 9¥7} 5y 79 Adsiyct. Ag2L )
FHARY 2 LA 2 AT,

A HAEE Hols 9o protected speci-
men brush(PSB) 2 AzAgujldie st 10°
colony-forming units/mL o} x}gt 72-9-& opAj o

2 3l
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SEAE 71Z3AT. WAse] e F2 njuiy
ZHa2d (diffuse interstitial) 3¢ WAL Yepys
tl o1& Al WA 284 (reticulonodular) B¥e
T2 yehd 399 1+42)29 (ground glass opac-
ity)& F2 Jepd A¢2 Wrdth 19 HAs
(consolidation), 28]x v|ghy 7haA HHew) o
7337t EAE 3 (mixed) 2 BFato] B39}

4. 7IBXILHAIE ZAle) s

71BANAZ S FEEL NBANAA AYE 244
2 olel Ze2 Aofsint. Axe) gz e a
FY a7l I7hE dNHI AeF, AE E=
FeEe] 28, YA HEQe s Az, F
T BETE AAFY) 8] TAHA Q= AAka
3 AESE, AR AeY, A9 Fo2 Fosiir.

5. BAxz|

student’s t test& o]g3sld Z #& wlwalPL}. p
<0.052! B8 FAA or} Q= Aoe Hod}
et

d 1
1. chat&ixtel S

5279 FFol PAE Ao 56909 7BA
A7 AR Algsdt.

Fold WL Az $F5F5ol40] 351 (67.
3%), v1EAT FFFrol2o] 15%(28.8%), =7}
ZERAE o]4jo] 29(3.8%)0)ATt. AR}
BAAFL 3134 (17-454)) 91, F=7} 379, o
A74 15%g0130ct. iy 815 o]4d APe wy
Z74 ¥ (chronic myelogenous leukemia,
CML) 23], 34344 Wy (acute myeloge-
nous leukemia, AML) 14¢], FAHYTTA W&y
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Table 1. Patient demographics

Unc?erlyng Age(range) M/F 'A'llogemc Allogenic Autologous
diseae sibling donor unrelated donor

CML (n=23) 32.6(17-45) 16/7 13 10

AML (n=14) 29.5(17-36) 10/4 11 1 2
ALL (n=7) 26.9(17-32) 4/3 4 3

CLL (n=1) 35 1/0 1

AA (n=1) 36 1/0 1

MDS (n=4) 37.3(29-44) 4/0 3 1

NHL (n=2) 33(31-35) 1/1 2

Total (n=52) 31.4(17-45) 37/15 35 15 2

Definition of abbreviation : CML = chronic myelogenous leukemia ; AML =acute myelogenous
leukemia ;ALL=acute lymphocytic leukemia ;CLL=chronic lymphocytic leukemia ;AA=
aplastic anemia ; MDS =myelodysplastic syndrome ;NHL =non-Hodgkin's lymphoma

Table 2. Timing of bronchoscopy

The kind of BMT

Mean age(years)

Days post-BMT at FOB

Sibling donor alloBMT (n=235) 33.3 227.0+114.9
Unrelated donor alloBMT (n=15) 27.6 169.9+68.6
Autologous BMT (n=2) 25 236.5+101.1
Total (n=52) 314 2111
P value NS* NS*

Caculted by one-way ANOVA, NS*=not significant.

(acute lymphocytic leukemia, ALL) 74, 4]
A ZF 7 (myelodysplastic syndrome, MDS) 4
o], H]xZ=37] Y=ZZE(non-Hodgkin lymphoma,
NHL) 24|, sbdgz7A 9y (chronic lympho-
cytic leukemia, CLL) 1<), A882F4] W14 (aplas-
tic anemia, AA) 1< CML(44.2%)3 AML
(27.8%)°] 773 Btth(Table 1).

2. 7[EXIHARY EAL 2=

AR 25 J1AAA AR dddes
FH9 FAAE FoAFo|Arh HAL FA 3FY
& 569F 349 (61%) 1A Hdo] 2Uer 284
(50%) oA ZFETo] AT

7B H TR AAH(BAL)E 564 RFoA,
PSB& 324(57%), Z71¥AHAA8H(TBLB)2 23
o (41% )94 Algatdct. 71BAWAIA AR Al
YA)7) FpolAFE HF 211.1Y0)Uct. F7 ¥4
7t BEBpolA oA 227, HIPAT TFFF
o= 169.99, zElm, RplEGojaEdiAe
236592 zZ+ 3t fo¥ Aole flUtH(Table
2).

% 564913 339(59%)°NA Z|BAMEAHY 3
AHBAL)2 179 F3eo] 7Fsderl cytome-
galovirus #j@o] 12(21.4%), preumocystis
carinii #Ho] 79(12.5%), cytomegaloviruse}
prneumocystis carinii® ETFGe] 114(19.6
%), A¥o] 29)(3.5%), a-hemolytic streptococ-
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Fig. 1. The results of bronchoscopy in BMT patients.
Definition of abbreviation:CMV = cytomegalovirus;PC=pneumocystis cariini;Mixed =
combined infection with CMV and PC;TB=tuberculosis ;Bact.=streptococci;No patho-

gen=no pathogen isolated.

Table 3. The radiologic features related to the diagnosis

Diffuse interstitial

GGO nodular Consolidation Mixed

CMV (n=12) 1 8 2 1
PCP (n=7) 6 1
CMV+PCP (n=11) 10 1

TB (n=2) 2

Streptococci  (n=1) 1

No pathogen (n=23) 6 3 10 4

Total (n="56) 22(41.1%) 12(21.4%) 15(26.8%) 6(10.7%)

cus7t 1e(2.5%) AR YA 234 (41%) A
© 4ol FRHA Gttt FrEAHgdes
CMV 14, PCP 24& AYE 4= AT viniz] 20
ool BEo]AQl wAATH AN /3l 47
£ B4t PSB gl A4 alpha-hemo-
Iytic streptococci 1%t T4 Atk (Fig. 1).
ZAN 82} 5694% 139(23.2%)7F A9 ut
A wn AMPIed Apgede
galovirus ®d#o] 2, pneumocytis carinii % &o)

2w, YT E9HYel 31, 4UEH] 3FR

cytome-

Ho] 5%, B o3y}t 19, g BAE o
Hjs34go] 1950)0k. AbEEe Aol F
E A9t 334 79(21.2%), €He] ¥EA
Ao 797t 2361F 691(26%) 2 BAHY o]
= ST olEF AT sRFHOE JIASES AN
g 678 =7 AFgSEiAc

o I

3. YARIHAL ZHot

WAAES] F5 X-47 HRCT 2748 dyy A
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ot 1T Al wivkyd A4 (diffuse inter-
stitial) #H§ oz HHO. o]F cytome-
galovirus M2 F& vlA 244 (nodular) ¥4
& UEeRI 1, pneumocystis carinii HEL 7H{-8lL
o (ground glass opacity, GGO)& F2 Hglod,
cytomegalovirus£} pneumocystis carinii 74
< vMFAdEE FYREde] Hdde =EF
(mixed) °|t}h. 18] HA HHP2 AT 3
HA FUAG FAA FAF 1 HAHJBAELS o
733} (consolidation) A& 2 TH(Table 3).

4. JIExRIHAIEZAS] e

A718A ARAFe] F4EY 34(5.3%), dAAY
AaZ 14(1.7%) 2 B3 $EF2 AU

I #

B AT FFelAF H7de JuAWATG HARE
olg3le] e AGF B 59 %=2A dFFY
7S50l J1dA s EA A Hak (BAL) 2 A=Y
3, ol oA Bud vk AR 9= A7
AL AR 31-89% ¢} vlF PFE HAA NS
A @At F Yol $AHE A9+ cytome-
galovirus®} pneumoncystis cariniiz} 7 B{ke
9 (564)F 30, 53.4%) ol FFFFOAFE F
2 30-180Y Atolo)] rbg EF e Udez &
A ATH(40-70% )5 9] A¥F, Lt A,
agn AF ZHL 399 Bt PSB HARE
3t A7l FHA}2E streptococcus 1413t FAE
ded, B B2 BRoA 2l FEAGEA L
ZAPA 57t AYSAL A HAR A7 S5
olF BT 211Us WYTF A FHE Hoid Al
Zold o] AlEAHA e e Al
E 8BS Ao 4Zgct. AriaAsHd ol
Agd] £¢& F ZA%e CMV 149} PCP 249
gy o] A= A@AARARger Ad

4 qlslenz FrlEo g AYES FolvH & =
2] HA& %= Ao g 1. oly§ HAIp= I
o]AlF HALE Hole BRA A/BAHIHE
Algehe g PABA G e A7 A 22
278 BT

8RS Yol FHFHA ¥ A9E 564F
234 (41%) ). AFANME PAMIL AN #1733
(consolidation) A7& F=2 1o A4 #HHo| 9
M=ot PSBut ZIEAHZAIAY alFAARA
S48 B HE AEAA BHY gAY =7
A uj o] Al aido] ez HZEw, o]4
HolsFEg-(GVHD) o] Futd ExjoA X-H &
A4 Helgds v EAES ) 29 BeE vE
o]Z el A4l 7] B A Y (bronchiolitis obliterans)
FE= B¢4  HA@ZF T (idopathic pneumonia
syndrome, IPS) o2 Mzt=)} #2¥, HPYPZ}
Z(venoocclusive disease, VOD), o}Z @ H¥pAbA
£49 7FeAdE A4S AJT. ELYNESFE
& (IPS)& FAAFAA Agol w-g3pA] 4, 7]
FAUA Ao fFo] FHEA ¥on, =zt
439 3A7 glol vdgA H3&e vJehie 54
& 71 QA FEFo 10-20% =] HPE
< HolE Aoz BT ot

g0l vkg-3lA| gfa APEE A= 9Tl §4
B 797} 339F 794 (21.2%), YUFo] &3 A||
e 97t 234F 694(26%) 2 BAAHA Aol
U, WY sz sFHAH 9 FHIFHAE F
F2(ARDS) o2 AYPsd 7AEEFE AT AS
£ 2% APt (n=6). /1AIEES HASHA &
& B AMEEE 14% (5041 7o) 2 HAF] B
gich. 3FEAH = ARDS=E 7|AZ &S AAEHA
Hie A9 g As ¢ di¥d, 223 ZASEA
8 A7 dFedl vlale g3l didiMeE 2AP H
g stejet AzbEct

5 X-4 HAAke HRCT ZHA 2744 n|gkgd 21
8229 (diffuse interstitia] GGO)& Q) 2349
A Qo] FRHE AE 17993 olF 1649A
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pneumocystis cariniiz} 23 E 2t} FH vjRA 1|
AZE4d &9 (diffuse interstitial nodular) & &3 »
QA 129 Yol FHE 99 =F CMV7L
FA=A}. #7353} (consolidation) AL Bl 15
lF 10414 deldo] FHEA dgtoyt AP
A FAA B o8 ZAHE FFE By A
T g HA) FJAT AT EY THsAe) B&
Aoz Qztsin] 9] G 24, AFTTE 194
H7A3s 2748 HYcH(Table 3). o9} e Az
Ed CMVe} PC A3 Zi2 Adk) Eg0] 5=
SAAHA BAMAAAE 23 glon®, o) YlFY
TR0l FHAGAY WA NFANAIE AAE &
TR el B FEA ARE sk ©go]
E 3oz yztdr).

ArH o 2 Z1BANAIAE o] &% HBH o A
A &8, 71F T §HFol AL T &
2 o8 gelA JAR £ ZAME Ao Ta
d 287 dAHA AT 9] Fg dHEe ¢
At} ol dAuUs7E 50X 10%/L ofideln Holg
THAPL B4 g tidog § Aol F 89l
o AZdt.

ool Ang FolaF WAF H P FH Uel
o] cytomegalovirus®} pneumocystis carinii &
& AL, Ao 9o BANA AL o83 v
VAAEANHY Ar} 7 Astn §-83 whEy
Aoz Azpde.

2 <%

o ulE -

ol AP EF Fol AlEgol &o}
A3t A ddde] Mol Fasty ol g
Z1BAN A Hake] AR frgAdo] BuEm 9l
oy FulelME old diE Byl =&Y AxE
E FFolYF H o] d4EE BAE dos 7B
A HALE AdEl 407 B0 94H §
A& ZAREAMEIYH.

Ay

19973 5YR-E] 2000 44714 7FEEdistn AR
WM ANBANAE HALE g S04 ¥
d #x} 5298 diaos &9k & 569014 7|
AHE A HAHALE Ak virus WAk A
THAE 391, 32994 protected specimen
brush (PSB)& o|4-& A3AT wlgHAlL 2349
A 737182 AARE Agstct.

Zd 1}

1) tigiate] HEdsEe 31.34(Ha 17/90A
FHa 454D A FAt 379, A7) 15%0)qct.
Fold] W HAZ FFFoldo] 351, vy
At FFEFolo] 15, A7t ZHRAHE o] o]

10, F0l2F HFEZE GRS 77
T 2111Y0%e A7t FEFgol4FtdA
2274, vEAT FEFEFo) AP E 169.9Y, 1
21, A7kEgrolalito| A 236.5 U0 T}

2) F 569% 3391(59% )N 7B HEA A Y
Az "ol ssPedl  cytomegalovirussl
pneumocystis cariniiz} ¥4 WAE #HYo] 1149

™o
of,
o

o

’(19.6%), cytomegalovirus #H o] 12¢)(21.4%),

pneumocystis carinii #¥o] 74](12.5%), A3lo]
29(3.6%), a-hemolytic streptococcus7} 1 (2.
5% ) A = 9]t

3) dASREY X-4 2748 B Agers 3
F A g H3E gdes By oF
cytomegalovirus #HH& F2 vj4 ZAA W
VERY I, pneumocystis carinii ¥]&#& o)wA 7h4-
Z59S F2 Bgon, cytomegalovirus$} pneu-
mocystis carinii E¥HEE v A- 7Ha)ed
o] H%le Bgoldet

4) ZAMRG 82} 564)F 139 (23.2%) o] APy}
Aok APgiele cytomegalovirus #@o] 2w,
pneumocytis carinii #|g@o] 29, T Wge] &3}
ol 39, ol4HgFukg0] 193, Wae] 73
of 19, e TFHHo] 450|3ic}.

5) Z|HAWAIZ Al <3 §F L ArHz]
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HAHFe] FA45Y 349 (5.3%), dAEU AaS
1 e(1.7%) 2 XB3HA FEF L& Ut

d4 B

ool Az FrollE AT HHe] F9 o]
cytomegalovirus®} pneumocystis carinii & ¢=¢
UAIL, Ao Q1o NBAHEN A A} b8t
I 5837 Y ez yE
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