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Clinical Characteristics of Post-Infectious Bronchiolitis Obliterans

Jin Young Shin, MD, Mi Ju, MD, Kye Hyang Lee, MD, Hye Jin Park, MD,
Kyung Hoon Lee, MD, Eun Jin Choi, MD, Jin Kyung Kim, MD,
Woo Taek Kim, MD, Hai Lee Chung, MD

Department of Pediatrics, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose : Bronchiolitis obliterans (BO), an uncommon chronic obstructive lung disease in child-
ren, is most often seen following a severe lower respiratory tract infection (LRTI). We investigated
the clinical characteristics, etiology, possible risk factors, radiological findings, and response to
treatment in children diagnosed with post-infectious BO.

Methods : A retrospective study was performed on 62 patients diagnosed with post-infectious
BO based on clinical and high-resolution computed tomography (HRCT) findings from 2005 to 2010.
Forty-eight age-matched children who were admitted with the first episode of LRTI and did not
subsequently develop BO were also studied as control subjects.

Results : Median ages at diagnosis and initial insult were 28 and 17 months, respectively. The
median duration from initial LRTI until diagnosis was 5 months. Children who developed BO showed
more respiratory compromise during their acute episodes of LRTI than those who did not. Symptom
severity score decreased significantly after adequate treatment, which was significantly greater
in patients treated with pulse steroid therapy than those treated with other controllers.

Conclusion : The results suggest that the development of post-infectious BO should be suspec-
ted in the children showing persistent respiratory symptoms after severe LRTIs. They also suggest
that adequate treatment including pulse steroid therapy may improve clinical status and the prog-
nosis of these patients. [Pediatr Allergy Respir Dis (Korea) 2011;21:156-164]

Key Words : Bronchiolitis obliterans, Lower respiratory tract infection, Child, HRCT
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Table 1. Age Distribution of the Patients at
Diagnosis and Initial Insults

At diagnosis At initial insult
Age (mo) (1=62) (1=62)
<6 11 (18)
6-12 6 (10) 6 (10)
12-36 6 (10) 30 (49)
36-72 25 (40) 8 (12)
>72 17 27) 4 (6)
Unknown 8 (13) 3 ()

Values are presented as number (%).

Table 2. Duration Between Initial Insults and
Diagnosis of Bronchiolitis Obliterans (n=62)

Duration (mo) No. (%)
<3 21 (349
3-6 13 (21
6-12 15 (24)
>12 10 (16)
Unknown 3 B

: Post-infectious BO—
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Table 3. Clinical Characteristics of the Patients
Diagnosed on Admission and at Out Patient
Department

Characteristics Value
Diagnosed on admission (n=33)
Fever 15 (47)
Wheeze/crackles 17 (52)
Tachypnea 19 (58)
Oy saturation <92% 6 (18)
Cough 33 (100)
Previous admissions (frequency)
0 4 (13)
1 11 (33)
2 10 (30)
>3 8 (24)
Diagnosed at OPD (n=29)
Persistent cough 23 (79)
Persistent abnormal breathing sounds 15 (52)
Exercise intolerance 12 (41)

Persistent hyperlucency on chest X-ray 4 (14)
Previous admissions (frequency)

0 13
1 8 (28)
2 4 (14
=3 16 (55)

Values are presented as number (%).
OPD, out patient department.
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Table 4. High Resolution Computed Tomography
Findings of the Patients at Diagnosis (n=62)

Findings No. (%)
Mosaic perfusion 55 (89)
Air trapping 51 (82)
Atelectasis 16 (26)
Bronchiectasis 1@
Effusion 1@

Fig. 1.

shows mosaic perfusion in both lung fields.

(A) High resolution computed tomography (HRCT)

(B) Severe

air-trapping is shown on plain chest X-ray and HRCT.
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’(l‘abl)e 5. Clinical Features During Acute Episodes in Children With vs. Without Bronchiolitis Obliterans
BO

B(Onzgz%lp Non-BO group (n=48)
Age at onset (mo), median (range) 19 (2-46) 15 (1-36)
Sex, M/F 31/13 29/19
Season, SS/FW 23/21 14/34
Fever, n (%)* 31 (70) 22 (46)
Wheezing, n (%) 43 (98) 39 (81
Crackles, n (%) 43 (98) 3777
Tachypnea, n (%) " 25 (67) 9 (19
Accessory muscle use, n (COM 19 (43) 7 (15)
O saturation <92%, n (%) 14 (32) 10 (2D
Systemic corticosteroid use, n (%) 37 (84) 21 (42)
Systemic corticosteroid, mean, dayT 10.1£5.9 4.5+2.1
IV theophylline use, n (%) 17 (39) 5 (10)
Duration of admission, mean, dayJr 11.9+6.7 6.2%£2.3
Re-admission within 6 mo, n (%) 12 (27) 13 (27)
Re-admission within 6-12 mo, n (%) T 12 (27) 5 (10)
Severity score>=3, n (%) " 23 (62) 7 (15)
SS/FW, Sprmg and Summer/ fall and winter.
*P<0.05. 1P<0.001. TP<0.01.
[ P<0001 — — P<0.001
° 8 - 1 &
§ ¢
g 5
G4
3 .
2 - ¢ ;
14 o— 2
O 1 - N r -
Pre- F/U F/U Pre- F/U F/U
treatment at3mo até mo treatment at3mo até mo
(n=30) (n=30) (n=15) (n=26) (n=26) (n=17)
Corticosteroid pulse therapy Other controller therapy

Fig. 2. Symptom severity score was reduced significantly after treatment in
both patient groups: the patients treated with corticosteroid pulse therapy and
other controller therapy. F/U, follow-up.
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Fig. 3. Symptom severity score was significantly lower in the patients treated
with corticosteroid pulse therapy than in the patients treated with other
controller therapy at 3 and 6 month-follow up after treatment, respectively.

- 161 —



—Jin Young Shin et al.

o] wk W17} EThs A A3} Barso] uby 7)o
15291 o]z} EAEE 7FsAdo) A E TR Wil 1)
=3} FgollA 9] Hh BlvE ufg vhrhs A% o] Ak
uby 7136l H2<l 28318 Fkdala glet. 3
of|A] olef gt
of 3 o= *ﬁzh&t}.
4143 Aﬂﬂwwﬂ 2

o

o;uo

N
_l
l-

i =9 =
17] ——"U Z]% 717bE o= A EE K)ol diste] 453
7.9

ol
A= 27H 1S 7IE o2 siglvk A A A7 9
Aol 9lo] HRCTE 7Pg $83 WA Aotk =
Aol 2 #5713 FF, %A 3 2 5] 7
)Jl Eo] _\4]}\1!/\4 /\1]7]_4;(] Hi_% }\]A]_g ])\]— )\7:]_‘E_i R
so glom - el el A A $k) 89%el] Ae) 2
A 247, 81%914 37] H8jo] B B1% o] A5
T AR el B 2 ol ThE ¥
AAF = PR AT E e 59521
¢ 5737 HRCT 2315 371 4-8-5hd 92% o) J<
RG] 7bs Aoz g vk ek AAEe 71
AR AW A AL PV k2 2
oA A} Bote AnE AgalAls Fal 2
2 Qa1 Ak 22 A0 AsE Jrv) Ax|EkA] Y=
$7F Bk 7 ol HAA A7IRAPo] 7S
< T8 9] 71K R shar QAL o2 gt 7] R s
Aol et siAl AbAst R F 8zl ekt
b ARATA B ASE Bab] WEeE wuglek Y
ofd|irtolei el CJ7t shr] 5 ZHdo] HAA A7
o] kAol glo] HRIAl 919 A ARt A
o519 oje] QTEolr] Wil vl Irk>? TR wjolei A
2 ot 2] Riteel] nia) w4/
A BAR L] wge SECETY B el A A
71#A 0] Yglo g oAE= FA st 7 7HL Lo}
=9 I AN 7SS 2] o Fell 357 S0l &
A L AFHNE A5 HH R sl on EA

[e]

o ox 9
i)

1o r.?L' 2 r

F[F
A
L?i
e o2
fo?:

H, of
oL ooy

[e)

rEc Mo 1o g
-{n:
o

AAEE €lo]

: Post-infectious BO—

s
2
f
i
1o
o
o
™
r_‘YL
ﬁ
o
S
=)
)
2
na
Mo
re oM

g(polymerase chain reactlon) AAP) 2 A2
HefA] iz 07 o]Folxl Zlo] HliL @ o371
of o] A5 o] e] v A= HluE 5

o] gtk & AtellA] wlo|mEZelant 7hdo] 7
Ao 7 VRt 2 o]g} Fgt A APt
et %‘rﬂ‘%"ﬂ*ﬂ A=) Wi o= Azteit), o) A+

52
iy

% H{d o (T b oo o RN

o2 o8 19 B oo

N
o3

10%8'19) 017101 ﬂ%“ el xMOW OW w]sm %%D}.

Ao JAEE I 74 WY o]F Zik A
A A- 713bE ZARE Ao JA Sl wke
oldolr 670 ool ko] Eort 16%0l| sidsh

109olM = 1d0] A [akEgin) 9 X gshaM 2
o] HH A5 T 357 Aol wtelo] T4
o] 34 oF= <) 9o 2ol F-E0l3lor 9

Fgshd Foll deto] HAW Holls A& 713
T HY, e 5o AgEel A A0S L gle
A olejst Fto] 5wl AeiXE Bt &) wE
Hlrk S ofsla s qldste] dEH A=
87%, 21E = Tl A=A 9= 97%l4] o] el
FE7) oz s ldd HHo] glglon 33 o]
Jego] U B 7k Follx] 24% E 55%%]1 A o=

ZAPSIGIT, £ QTN ZAVE ol Slsi g A7)
A AT 4797 F4 S99 okt ol A4 7]
%, A9 Boz 9o AR T AeEglon] AA ol
B 2obEe o} WA 0 Adso] AW QI 397
Btk olle) QAT Aol g WY AR RE
71 Zokgo) vekgel i shade vebarka B
S glorme? AL nFE M 5 T v

0O,

A B

Bl ofd AobEollA o}ESLL 7155 o] E,_E'/:\]—C‘;]_

A% olde) WS As) 24 2 Best
Ak

B AFelAE 34 sk AFeR Qs 14t o
718 o] BAgEHA] ks Zle

2ol 489S tjzrow A
ZAkstgl o FHAA A7) 9]

N



=

ZH| RO EA AR E e
oA Zpol7k Sl ot AR 713 &
] 713 SRl frels

o] At H&rf 37 oo

o PRINE LokEe)

o,

a9

2

P

ZA

O

P

T

=
T

N
2 o
S

9

R

=

=)
o
in)

5

S

L
(e rr —i
T,

u

>

o
=2

671
)& E=A veRoH
Ao 7 QLT LolSelA] o] 1'd o]
A ZAREE o7t Stk AS A 8]

e

(N o foir o
w rr IR g Ao
o N Mo N

o
% !

off
S
tlo ok

i
o M
5
— 40
N H
;
)

w do M oo r[f

8>
2 X
=

2
fo, M

1

ultA

(]

o

1

C,

oZ

—r N r
Mo 02 omore

=2
ot
>
> o
>

d
0.

ol
o
M

2,
pad
o
o

U o]de] BaE o}

ot oMz A Xt fo 44 > o O

8]
&
i
2,
g

3

o]3& HolA
A A7
oA -8 g

14
iV%

6= 50

A

o2

o] Mty & WA TRk 629 F 31
methylprednisolone %S 2|23}
A grRbo] A=) Ak
O

e
= o
2
o

2
X

off
o,
_o#
R
oy
N,
au)
ot
w
3
FL['L
D
S
e

=
=

3l

o
AR

X

£ 18 YL methyl-
prednisolone 9H 3| FOEHAl S S 1o
Hop e 538 1ol Zog AAET HAA Al7]8A]
glo) A g TR ow thE eo|th? Al AvRo|=
A7F X gl A= 2ho|al AR A 3ke] xpAF] 7 whof] 1]
e F@ajol tieirE shlalA gkt ol
AL 27004 WE7] v} o] Agke] 7hg
o] A Zo|=A]2] 2% a31E 7]hsl] o]
o] Afrstel7] witolth. ey H A M7 1EAE Ay

b

WY

v

=4

2]
7

o1 %
e B |

7
1=

e
o]
R

A A —

7] el 9% whgol Faw
EERECREE S
ol=Ale) g wRE TlojE 5

AR olF FUT & U

o

QA TAE ofy B
.= T80 ~HRO|TA XEe= Y
74 AZEE AR 9ol vEl] 34 671€71A]
FS ol o W] A7) Aoe BAEg o
o] Zx}e]l gt el o xjo|5 HolEA|& o]
ko w o A7 Qlojo & Ao w 47
A71EA B2 71 F4elA B o7t &
He A = ol 7= Wi
‘37l wEt SRk 7=
th? e 387] 7del 9
2 3 Foll AAER Byt
7ol VR Q3RS m XA &
a7} "ost

—E’
©
G
fz
9
a4
£
>

H Ry

O

Ris

[e]

lo (T
QI_I?H_,
E

(¢}
[e3

o—ii
i
o

it
ok
)
o
o
o

i

eI e
&

=

1=
o o &

I

=)
2
3
|

fol
2
»
o

o
[
1> ©
M
o
o
i
i)

N T
o 04

>
o ol
2
1o in
0%
N
ot

o

Z

o,

ol

ﬂF
oy Y &

o
12
2

L X
Roox

4
0
o
)
o

iy &g
>

b
N
=
Kl
=
N

o>

iin)
i
)
o
l
T
ol
X
-
N
[ o
l—O[I
ol

T

3
i oz
o9 b
Mo dz 2

~

>

N
o

i l—o[n m

@ BN
)

>
o%
o
12
>
ol
£l
o

H
iy

>

X
i

\]

2

01097k 5%
y

sk
oy

X
o2
2 ok
=l
1=
oX f
X
02 N o o2 N

e
o
¥Q o%
lo 4
B = W
g o >
o e
o >

3

fo >v

s FEL

ofl o
%5

1o o o

o



—Jin Young Shin et al. : Post-infectious BO—

I
T
e
e
-
=2
>

"
ob
N
kit
ol
jalt
o
50
rlo
-
B

T

a
el
N
gr
2 ox A
wt (o o 2

U
<
30

o o
£
=Y
1=
oX
=
)
5!

N
ultA
1o

B ooz

E}i
Moy N

i

lTFU it

U e o
©Q
N
%9,
d
ftilo
. r
2
N
o
:
il
32
Ry i
4l

—

Ol
FIF
po)
o
s/
0%

o
3

2
)
2
T
Ao
fot
rN
=2
o

o

N
k
oz
3
)

o2
K
Mo

ol

1. Schlesinger C, Veeraraghavan S, Koss MN.
Constructive (obliterative) bronchiolitis. Curr
Opin Pulm Med 1998;4:288-93.

2. Shaw RJ, Djukanovic R, Tashkin DP, Millar AB,
du Bois RM, Orr PA. The role of small airways
in lung disease. Respir Med 2002;96:67-80.

3. Kurland G, Michelson P. Bronchiolitis oblite-
rans in children. Pediatr Pulmonol 2005;39:
193-208.

4. Fischer GB, Sarria EE, Mattiello R, Mocelin HT,
Castro-Rodriguez JA. Post infectious bronchi-
olitis obliterans in children. Paediatr Respir Rev
2010;11:233-9.

5. Castro-Rodriguez JA, Daszenies C, Garcia M,
Meyer R, Gonzales R. Adenovirus pneumonia in
infants and factors for developing bronchiolitis
obliterans: a 5-year follow-up. Pediatr Pulmo-
nol 2006;41:947-53.

6. Kim CK, Chung CY, Kim JS, Kim WS, Park Y,
Koh YY. Late abnormal findings on high-res-
olution computed tomography after Mycopla-
sma pneumonia. Pediatrics 2000;105:372-8.

7. Chiu CY, Wong KS, Huang YC, Lin TY. Bronchi-
olitis obliterans in children: clinical presenta-
tion, therapy and long-term follow-up. J Pae-
diatr Child Health 2008;44:129-33.

8. Kim CK, Kim SW, Kim JS, Koh YY, Cohen AH,
Deterding RR, et al. Bronchiolitis obliterans in
the 1990s in Korea and the United States.
Chest 2001;120:1101-6.

9. Colom AJ, Teper AM, Vollmer WM, Diette GB.
Risk factors for the development of bronchio-
litis obliterans in children with bronchiolitis.
Thorax 2006;61:503-6.

10. Moonnumakal SP, Fan LL. Bronchiolitis oblite-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

- 164 —

rans in children. Curr Opin Pediatr 2008;20:
272-8.

Colom AJ, Teper AM. Clinical prediction rule to
diagnose post-infectious bronchiolitis oblite-
rans in children. Pediatr Pulmonol 2009;44:
1065-9.

Hong SJ, Kim BS, Ahn KM, Lee SI, Kim KE,
Lee KY, et al. Multicenter Study of Bronchio-
litis Obliterans in Korean Children. Pediatr Al-
lergy Respir Dis(Korea) 2002;12:136-45.
Mauad T, Dolhnikoff M; Sao Paulo Bronchiolitis
Obliterans Study Group. Histology of childhood
bronchiolitis obliterans. Pediatr Pulmonol 2002;
33:466-74.

McLoud TC, Epler GR, Colby TV, Gaensler EA,
Carrington CB. Bronchiolitis obliterans. Radio-
logy 1986;159:1-8.

Panitch HB, Callahan CW Jr, Schidlow DV.
Bronchiolitis in children. Clin Chest Med 1993;
14:715-31.

Laraya-Cuasay LR, DeForest A, Huff D, Lisch-
ner H, Huang NN. Chronic pulmonary compli-
cations of early influenza virus infection in
children. Am Rev Respir Dis 1977;116:617-25.
Krasinski K. Severe respiratory syncytial virus
infection: clinical features, nosocomial acquisi-
tion and outcome. Pediatr Infect Dis 1985;4:
250-7.

Massie R, Armstrong D. Bronchiectasis and
bronchiolitis obliterans post respiratory syncy-
tial virus infection: think again. J Paediatr Child
Health 1999;35:497-8.

Chan PW, Muridan R, Debruyne JA. Bronchio-
litis obliterans in children: clinical profile and
diagnosis. Respirology 2000;5:369-75.

Yoo Y, Yu J, Kim DK, Choi SH, Kim CK, Koh
YY. Methacholine and adenosine 5'-monophos-
phate challenges in children with post-infec-
tious bronchiolitis obliterans. Eur Respir J
2006;27:36-41.

Hardy KA, Schidlow DV, Zaeri N. Obliterative
bronchiolitis in children. Chest 1988;93:460-6.
Hodges IG, Milner AD, Groggins RC, Stokes
GM. Causes and management of bronchiolitis
with chronic obstructive features. Arch Dis
Child 1982;57:495-9.

Zhang L, Irion K, Kozakewich H, Reid L, Ca-
margo JJ, da Silva Porto N, et al. Clinical cour-
se of postinfectious bronchiolitis obliterans.
Pediatr Pulmonol 2000;29:341-50.



