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Post-infectious Bronchiolitis Obliterans (PIBO): A review
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Introduction

The term Donchialitis obilerans” (B0 ikely destibss
a common pathologes alleration of small airways
following a variety of inciing diseases with differert
aliologies and charactarkatcs.! The indlial insull. the
localized infammatony responss, and presdaling
factoms nouding nuirfional stafus and genetic variants
are feltio influence the process which Snally leads 1o
T cibsarved patholagy in small sirwsys. Theme ano
thres forms of BOs sean by the pediatricians; post-
imlectious bronchioliliz obllesans (FE507, BD post lung
transplantation; and BO after bone marrow
tranaplantation (BMT) or hematoposatic stem call
ranspianiation (HSCT . BO lollowing human slam
ocell fransplaniation (HSCT), and lollowing lung
transplantation (LT} have been extensively studed and
wall understood. But post-niectious BO (PIBO) ane
difficult to sludy bacase of its sporadic appearance

Dafinition

PIBO s a pocess characierized by persistend ainsay
obstruciion with functional and redislogical evidencs
of small alrway involvement that ks in ganarsl
unresponsive lo bronchodilator ireatment.
Postinfectious bronchiolilis oblilerans (FIE0) s an
meversible obstruciive lung disaase characiaroed by
subepithelial inflammation and Sbrosic narmowing of the
Iotestchmoiers afet ke respiatory racl rbeclion danm
chikhood, sspecally =arly childhood.?

Epidemioiogy
Although exact incidence of PIBC in children is
uniknawm,? buf the prevalenoe of BC was estimased
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Enology

“iral ethologias were detectad in most of the cases ol
PIEO 457 The most common sinses ae adenoyins,
frEnavines ared respiratony syncyltal vine. Other vinses
are influenza, paranfivenza and measies. Among the
bacteria mycoplasma pneumonia s an important
palbagen causing FIBD.Y

Risk factors

Hypaxemia has besen found Lo be the most significant
risk facior for PIB0, followesd by mechanical ventiation,
aciwpras, and wheazing. Lise of glucocorticokds, usa
of gamma globnilin, co-miection of baciena, a histary
of wheazing, Bnd baing mala may also play a role. ¥
Chisdren are al high risk of deselopsng FESOwith sevens
adenovires bronchioktis/pneumonia  treaded with
invashe mechanical verlilaloe al an sarly Bme period '~

Pathogenesis and histopathology

Pathngenasis of postinfectious bronchiniitis obifterans.
[1) Epthelial injury is induced by lower respiralory
tract inbection with microorgantms such a5 vins or
mrycoplasma. (2) Epithelal celis release interdeukin
[iL} & ard other proimflammalony mediaiors, which
recrull neutrophls and other nflasmmatony calls to the
small airway. (1) Mairix metaloproteinase (MRP}and
profibratic cytokines and mediators ame released from
thase calis, resulling in malrix degradabion. collagen
depasition, fibroblast proliferation, and WRimately,
paribronchial flbrosis. (4) COB+ T cells play a
predominand ke in epilhe&al injury and chromic
inflammalion after vinal infection. {(5) ThiT calls ana
involsed in lissue remodeling, and IL-17 induces IL-8
secretion, which is related o airsay neutrophiia, 14

Clinscal feafures
The mean age at dingrosis 2. 18 years with the range
of DUB-5.T years. The mean age & injury s 1.38 years
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with range 0 -3 8 years. More male |5 affected than
female, retie 2.2:1. The inital presenting leatures
are lever, cough, and lachypnea. Physical
eramination shows chesl retractions, hypennflaton,
wheere and crackies, The mean hospitalization
pariod 30,3 days with range 14-73 days. Thera ia
kang berm home oxygen therapy in some casas '
Other chrical lealuies may be chest delamity, inger
chuibbing and decreased air entry ® Thene =no histary
of asthma and the disease course vares betawesn 7
and 31 months.'? PIBO is disgnosed by clinical
criterta deseribing symploms such as tachypnes,
cough, wheezing, ezercise intolerance and

hyposemnia persisiing for al l=ast & weeks after severe
bronchioiis or preumonia ®

Invastigations

Chest radioiogy is abnormal in 92% cases
characterizad by hyparinfiation, patchy ground gless
opacily. brorchial wall theckening, abeleciass and
bronchisciasis. HRCT is abnonmal in $00% cases wilh
fhe featres of padchy ground-glass density, mosaic
attenuation, vascular attenuation, air frapping,
bronchial wall thickening. bronchieciess and mucus

ﬂwm_tﬂ

LLung funcion tesfing in patients with P8O0 pres=nts
with typlcal patterns, The spirometny shows an
imaversinie o fieed obsinicive fiow-woluma curve with
decreased lorosd axpraiony volume {FEV L a reduced
Tilleneau ndex [FEVAAC), and end-sxpraiory fow
(MEFZ5). On body plethysmography, hypennfiation
and airtrapping are indicated by an increased residisal

Post-mincioun Beorchickie Obbiorans (PIBO) A e

volume {FV) and an increased funciional residual
capacity (RVITLC) 131415 Spirometry primarily
measures ohstruction in e larger ainsays; however,
it s a generally nsensitve detector of small airsay
obetruction. If faciitles ane avaiable, Multiple Breath
Washout test may be done 1o detect smal alraay
bstucton ke hal observed in cystic Sbeosis, primary
ciliary dyskinesla and chronic obstractive pulmaenary
digease. " 17 Expecially for the pediatic population,
Foroed Oscillation Techrigue [FOT) has the advantage
over spromeiry that it does nol reguine the periommance
of respiralory mareavers due Lo e small amplibude
pressure oscillaticns superimposed on normal
berathing.
Bronchoscopy with hronchoakerolar lovage (BAL): It
is comiman consersus that bronchoscopy and BAL
should be performed* 1o ruse out persistent infection
with wiral, funga! and bactertal pathogans befone
systamiz anti-nfiemmalory realment & gheen,

Treabmien

Since PIEC) is a mre chmnic imeversiie ohsinuctive
lung diseass, Ireatmant opions. have not Dean ceary
gafined and thene are diflerent strategias. bebween
cenlers. The trealmeant of PIBO & emplical, and thara
is o accapied treatmeni profocol. In ganaral, The
traatment fof PIBO should be & combiration of opimal
Bupportve cane and antHnflammatony thesagy b impai
Iymphocyle proliferation and aclivalion since
inflammaltion plays an important roke in the

palhogenesis of PIBD Tabie-1."

Table 1: Treatment ephons i FIED.

Anti-inflammatory therapy Supgortive terapy

fii  Sysiemic coricostenid iy Bupplemental 02

fily  AzEhromycin iy Musritional support

i} Combinalion-therapy: FAM (ulicasonel  (il)  Imimunizalion {influenza/pneamococsal |
azhrormycinimonisiukasd) i) Awold cigarehie smoke

) Immunglobiuin substitution i Airwey cearance If bronchisctasis (hypartonic

i Tumor necroses factor inhibitar ) Bmonchodilators f responsive

vi)  RescueMerspy (exracoponesl photopharesis) (i) Exercise therapyfpulmonary rehablitation
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Storold: In depandenca on the dinical courses, inhaled
and systemic corflicosieroids ane weed o counberact
tha nflammaltony component. kdeally. corticosteroids
should be given early dusing the developing disease
process and before ainsay Shrosis s establshed 14 H
&= comiman agreement that the approach of choioe e
pulse steroid therapy with  intravenows
mathylprednisolons 10-30 mgfkg for 3 consecutive
days and repeated monthly for 3-8 months as it is
umed for childhood interstitial lung dseasa. Ol
corticostensids and an elengated course of systamic
coricosteroid should be avosded, since this s
BssogiEled with sevans side affects and complicalions
like bone fractures or morality from infeclions.

Azithromycin. It 5 well known that cofcostarmds
do nol targel nevirophilic aireay inflammation
afficieni®y. In confrast, azithromeycin has been affecive
in controding neutrophilc inflammation and Emproving
lung funciion in vanous diseasss such as diffus=
lung iransplamasion ™ Alihough there are no RCTsin

children with PIBO, omal anighromycin 10 mg kg given
thwree lmes weekly (s recommended on the basis of

shudies in other absinuctive dseases. ™ Athough thene
are no RCTs in children wilh PIBO and since
azithromycin s well 1olarabed, ored arlthrodmycan 10
migikg giwen thres limes weekly s recommended a5
long termn management on the basis of studies inother
obsiructive demamey M

Fluticasone, Arithromycin, and Montelukast
[FAM): Saveral stiadles reporied that & combination
of inhaled Sulicasones, afitbromgcin, and monbelukest
[FAK) cowld be an effective reatment in patients with
bronchiolitis oblilerars ™ The efficacy of FAM in
PIBC) = not known. Single cenfers have reported to
use [FAM as a combinaton heragy in PIBO. Although
this ireaiment oplon = sale no formal trials hawve
heen conduchod yal

Bronchodilator: Chmnic absiructive ainsay dissass
and hyperinflation play an important role in the
pathophysology of PIBO. There is posthronchodiaton
changes consisient with reversibility hased on FEV
{12% increments and 200 mi) afler inhalation of
satbigamaol. ' Whether this is due o concomitam
allergies or asthma or whethar i 18 8 symptom of a
distinclive subtype of PIEO is difficull bo say. Two
studies reparied that patients do frworshly respond to
long-acling Muscarnic recaglor antagonsts (LAMAS)
Interestingly the placebo-pontrolled trial of Teixeina
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damonstrated B mesningful improvement after
tiotropium alone in PIB0?! and afler ickropium plus
salbutarnt in BOS post-HSGT 22 In s mulicentre shdy
wilh adull patients by Besgeron el al., B was revealed
that there wars a significant improsement in FEVT in
patients with mikd o severa BOS post-HSCT afler a
if=mion s trial of budesonideformotenol

VG Eharapy: The role of WG tharapy has recently
been studied in the irealment of PIBD. PIBO patients
shiowad fevorsbla clnical and rediclcgical responsas
1o regular VG trealmeanl, possibly due o mino
immune deficiency secondary o stencids or as a
redull ol undabectiad adaplive ard Raks FmMmUnS
deleds nvolved in the eliclogy of sevene PIBO.2

Conclusion

PIBED should be consadersd in children having
parsistent cough, tachypnea, wheezing and
hypoxemia persisling for more than B weeks afler an
afack of severe bronchiolitis and not responding o
converlions medication and eyl bion found negative
for asthma, pulmonary tuberoulosis, opstic fibross,
primary immunodeficiency and primary ciliary
dyskinesia. The mosl impofan] inveshgalian s
radiclogy and imaging (CXR and HRTC) which shows
hyperinflaion, ground glass densily, bronchial wall
thickening, mosaic attenuation, ar trapping,
bronchiectasis and mucus plugging. Treatment
empirical and there = no sccepied reatment prolooos].
Supportive reatment includes supplemental onygen
Iherapy. nutrilional supporl. immunization againsl
nfluenza and prewmania, aireay dearance. AnB-
inflammatory (realment comprises syslematic
coricosierid, anthromycin, combinabion therapy
FAM mmuncgksbulin substitution snd steméd sparing
ami-inflammalony agents.
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