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The Diagnosis of Pneumoniae Following Bone Marrow
Transplantation by Bronchoscopy
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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 infilirates had a thoracic HRCT
(high resolution computed tomography) and bronchoscopic 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) (12.5 %), 11 CMV with PC (196 %), 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 prieumoniae (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 our 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 : 198-208)

Key words : Bronchoscopy, Bone marrow transplantation, Pneumoniae.
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alveolar damage, DAD), bronchiolitis obliterans
organizing pneumoniae, BOOP), 8&-4 A7)o=
4 (bronchiolitis obliterans, BO), o]# &3 2
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Table 1. Patient demographics

Underlyng Allogenic Allogenic
. Age(range) M/F 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=35) 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) 31.4 211.1
P value NS* NS*

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

(acute lymphocytic leukemia, ALL) 7¢f, &40]
A ZF F(myelodysplastic syndrome, MDS) 4
d, #]Z=271 YxZE(non-Hodgkin lymphoma,
NHL) 29, wbdelz=4 9w (chronic lympho-
cytic leukemia, CLL) 14, AL Y18 (aplas-
tic anemia, AA) 198 CML(44.2%)3 AML
(27.8%) 0] 77 w3ktH(Table 1).

2. JIEXIHAIE HA ot

gRAE 25 BN BARe BEHoR
PR PIAE FeiFolglch. A B PRy
& 56a1% 346](61% )04 wdo] gigle 28]
(50%) oA BgFEeto] ek,

71BAH EAHHAHBAL)E 569 RS,
PSBE 329(57%), A71@A=3% (TBLB)& 23
o (41% )14 Algstsach. 71BARAE At Al
YA FFolRE Hi 211.1Y0%c. E£3 dE
T BFFoldEolA 227, 8ldAN B5ZF 5ol
Ao e 169.99, 8|3, AprhEgolddMe
236.59% 7+ ¥3te] fold Aole fIltH(Table
2).

F 5641%F 339(59%)NA JEAAEAHY H
AHBAL)Z €17 F4¢] 7Fedledl cytome-
galovirus o] 129)(21.4%), preumocystis
carinii #H@o] 74](12.5%), cytomegalovirus$}
trnewmocystis carinii® EEZHol 114(19.6
%), Aol 24](3.5%), a-hemolytic streptococ-
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Fig. 1. The resuits 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

Consolidation Mixed
GGO nodular

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

B (n=2) 2

Streptococci  (n=1) 1

No pathogen (n=23) 6 3 10 4

Total (n=586) 22(41.1%) 12(21.4%) 15(26.8% ) 6(10.7%)

cus7b 191(2.5%) AUT YA 239(41% ) olA
= Hote] FAHEA Euth. Ar1EAHAHew
CMV 1qj, PCP 248 A& < I3 vpuiA] 20
oo M vEo|A WEEH A AR 27
& 2t} PSB Al Al lAE alpha-hemo-
Iytic streptococci 1%+ A=A (Fig. 1).
FANRY 7} 569)% 13901(23.2% )7} A& v
232 g APgelded AFgEYdLe  cytome-
galovirus #¥o| 29, pneumocytis carinii ¥ o)

2%, FHeTe] 2ol 3%, 9UEH] 37F

o] 51, Wgwo] otslyt 14, HH BAE o
AHdigFgo] 1ot APE&e ddde] F
A" AL} 33dF 74(21.2%), LTl ¥R
A A7} 239%F 64(26% )8 BAAHD Ao
£ AT oEF AT AFHACE JASES 4N
g 692 BF APgslgr).

3. YARMZAL Ha}

AaAEe] 8 X-M3 HRCT 27& gis A
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Holg 1F AW v 7HAA (diffuse inter-
stitial) #HZg H¥Hoez RHAY. o)F cytome-
galovirus H#E& F2 vjA] Z-A (nodular) ¥
€ Vel 1, pneumocystis carinii ¥#@L& 7HeEle
4 (ground glass opacity, GGO)E F=2 HYoH,
cytomegalovirus¢} pneumocystis carinii 374
& PAAES Rdfelede]l e =
(mixed) o|qitt. 2 A HHz AT F
A FAN G| FoqF 3HE HEIAEL
743} (consolidation) A27-¢ Bt} (Table 3).
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ARG 2ol Ml wljo] AR AZEH, o]y
Ho&F1H-3-(GVHD) o] Fwhd Zhatell A X-A &
24 Helgdn A S 34 B BeE HE
o]Z el FAAA7]HAE (bronchiclitis obliterans)
T= Euby  #@gZ&=3%F (idopathic pneumonia
syndrome, IPS) o2 Az} A8, JAHE4
Z(venoocclusive disease, VOD), o8 2 HMA}A
49 7hede A4Er AT BEHESS
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BAPA A2 dddte] FHEA Fon, 3=zt
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KN
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FT(ARDS) o2 Jgste] 7AZEE AANT A
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prneumocystis carinii’} £9E e}, 8 vk o)
MZA &9 (diffuse interstitial nodular)& F2 2
Q) 12¢)3F AAde] FHE 9994 2F CMV7L
ZAglojck, #73l (consolidation) AZ& 1l 15
% 1064 o] FHEA] gkt A<l
FHY FBA X2 o8 A= FEE B A
ke =2 FRAT ATA R TFsAe) &
Roz Azten] 19 HaF 24, HHAFT 1A
H73sl A7A& BYch(Table 3). oo & ZAuz
Eg CMVe} PC #H#e 747 Ade] =80] He
SAAHA BAMAIAA S 2E3 Qlom®, ol AHEY
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Tl el BxlolA AP A A8E sher] gl
2 o2 g9

At o JFAWAAE <8 A8 T A
At 28, 71%F 5o FHFo] AT 70l &
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2 28y A AdaF 99 Fa S ¢l
At ol aug7h 50x10°/L ool ey
DAL AR @RS digoes § Hol F 89
o= Azt

o] ZRE F7olAF AT Yo 59 I
o] cytomegalovirus®t pneumocystis cariniig]-&
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A& 2R

A
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brush (PSB)& o| &% AZAT wgaAL, 2349
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A 3

1) tidxte] BFAHE 3134 (Ha 17A9A
A3 454) A2 FA7E 379, AR 1580
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Poldeh FFolAE: A¥EFT WA IRk
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2) % 569% 339 (59%) A NTAXAZAHY
Az Agel JPsdiEdl  cytomegalovirusst
pneumocystis cariniiz} @7 L4AE sFo] 114

oo

‘(19.6%), cytomegalovirus #l@o] 12(21.4%),

pneumocystis carinii #ge] 74(12.5%), A& o]
29 (3.6% ), a-hemolytic streptococcus?} 14§ (2.
5% )ellA 2=

3) tiAsaEe X-4 &7 dFE Adeks 1
Z APshe vl ARE BEew Bk oF
cytomegalovirus #H&@e& F2 nld 284 ¥¥&
e T, pneumocystis carinii #H#-2 v 7Hy
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mocystis carinii £%:798 vjaAds 7HHeleg
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A AT 9 Z$22Y 39(5.3%), LAJZQ] AHakaz
1 A(L7%) 2 ABAA FHFL A

4 E:

ool Atz FolalF AlE HRHe] 8 Ulo]
cytomegalovirus®} pneumocystis cariniid-g &<
UL, Zdol] 9lo] 71T H EA H A HA} ebAst
I f83 Y Zles gzdd

# 32

re

1. Dunagan DP, Baker AM, Hurd DD, Haponik EF.
Bronchoscopic evaluation of pulmonary infiltrates
following bone marrow transplanataion. Chest
1997;111:135-41

2. White P, Bonacum JT, Miller CB. Utility of
fiberoptic bronchoscopy in bone marrow trans-
plant patients. Bone marrow transplantation
1997;20:681-687

3. Glazer M, Breuer R, Berkman N, Lossos IS,
Kapelushnik J, Nagler A, Naparstek E, Kramer
MR, Lafair J, Engelhard D, Or R. Use of
fiberoptic bronchoscopy in bone marrow trans-
plant recipient. Acta Haematol 1998:99:22-26

4. Gruson D, Hilbert G, Portel L, Boiron JM,
Bebear CM, Vargas F, Bebear Ch, Reiffers J,
Gbikpi-Benissan G, Cardinaud JP. Severe respi-
ratory failure requiring ICU admission in bone
marrow transplant recipients. Eur Respir J 1999;
13:883-887

5. Armitage JO. Bone marrow transplantation. N
Engl J Med 1994;330:827-38

6. Sable CA, Donowitz GR. Infection in bone mar-
row transplant recipients. Clin Infect Dis 1994;
18:273-84

7. Chan CK, Hyland RH, Hutcheon MA. Pulmo-
nary complications following bone marrow trans-
plant. Clin Chest Med 1990;11:323-32

8.3Breuer R, Lossos IS, Berkman N. Pulmonary
complications of bone marrow transplantation.
Repir Med 1993;87:571-79

9. Cordonnier C, Escudier E, Verra F. Broncho-
alveolar lavage during neutropenic episodes. di-
agnostic yield and cellular’ pattern. Eur Respir J
1994;7:114-20

10. Cordonnier C, Bernaudin JF, Bierling P, Huet Y,
Vernant JP, Pulmonary complications occurring
after allogeneic bone marrow transplantation.
Cancer 1986;58:1047-54

11. Campbell JH, Blessing N, Burnett AK, Stevenson
RD. Investigation and management of pulmonary
infiltrates following bone marrow transplanta-
tion : an 8-year review. Thorax 1993;48:1248-
51

12. Cordonnier C, Bernaudin JF, Fleury J, Feuilhade
M, Haioun C, Payen D, Huet Y, Atassi K,
Vernant JP. Diagnostic yield of bronchoalveolar
lavage in pneumonitis occurring after allogeneic
bone marrow transplantation. Am Rev Respir
Dis 1985;132:1118-23

13. Milburn HJ, Prentice HG, Du Bois RM. Role of
bronchoalveolar lavage in the evaluation of
interstital pneumonitis in recipients of bone mar-
row transplants. Thorax 1987;42:766-72

14. McCubbin MM, Trigg ME, Hendricker CM,
Wagener JS. Bronchoscopy with bronchoalveolar
lavage in the evaluation of pulmonary complica-
tions of bone marrow transplantation in children.
Pediatr pulmonol 1992;12:43-47

15. Stover DE, Zaman MB, Hajdu SI, Lange M, Gold
J, Armstron D. Bronchoalveolar lavage in the di-
agnosis of diffuse pulmonary infiltrates in the di-
agnosis of diffuse pulmonary infiltrates in the
immunocompromised host. Ann Intern Med
1984;101:1-7

— 205 —



- T. Y. Kim, et al —

16. Springmeyer SC, Hackman RC, Holle R. Use of
bronchoalveolar lavage to diagnose acute diffuse
pneumoniae in the immunocompromised host. J
Infect Dis 1986;154:604-10

17. Krowka MJ, Rosenow EC 1lI, Hoagland HC. Pul-
monary complications of bone marrow trran-
splantation. Chest 1985;87:237-46

18. Quebeck K. The lung as a critical care organ in
marrow transplantation. Bone Marrow Tran-
splnat 1994;14:S19-S28

19. Ettinger NA, Trulock EP. Pulmonary considera-
tions of organ transplantation. Part 2. Am Rev

Respir Dis 1991;144:213-23

20. Kantrow SP, Hackman RC, Boeckh M, Myerson
D, Crawford SW. ldiopathic pneumonia synd-
rome. Transplantation 1997;63:1079-86

21.Clark JG, Hansen JA, Hertz ML Idiopathic
pneumoniae syndrome after bone marrow trans-
plantation. Am Rev Resp Dis 1993;147:1601-6

22. McGuinness G. Gruden JF. Viral and pneumo-
cystis carinii infections of the lung in thhe
immunocompromised host. Journal of Thoracic
Imaging;1999;14(1):25-36

- 206 —



