
CHORIOAMNIONITIS,	
  MECHANICAL	
  VENTILATION	
  AND	
  SEPSIS	
  AS	
  MODULATORS	
  OF	
  
BRONCHOPULMONARY	
  DYSPLASIA	
  
Fernandes	
  G,	
  Firmino,	
  I,	
  Margo1o,	
  P.	
  
HOSPITAL	
  REGIONAL	
  DA	
  ASA	
  SUL	
  (HRAS),	
  BRASILIA,	
  BRAZIL.	
  |	
  HOSPITAL	
  MATERN0-­‐INFANTIL	
  DE	
  BRASÍLIA	
  

Reference	
  

Miralles	
  RE,	
  Hodge	
  R,	
  Kotecha	
  S.	
  Antenatal	
  inflammaMon	
  and	
  infecMon	
  in	
  chronic	
  lung	
  disease	
  of	
  prematurity.	
  
Child:	
  Care,	
  Health	
  and	
  Development,	
  28:	
  11-­‐15,	
  2002	
  

Dammann	
  O,	
  Leviton	
  A,	
  Gappa	
  M,	
  Dammann	
  CEL.	
  Lung	
  and	
  brain	
  damage	
  in	
  preterm	
  newborns,	
  and	
  their	
  
associaMon	
  with	
  gestacional	
  age,	
  prematurity	
  subgroup,	
  infecMon/inflammaMon	
  and	
  long	
  term	
  outcome.	
  
InternaMonal	
  Journal	
  of	
  Obstetrics	
  and	
  Gynaecology,	
  112:	
  4-­‐9,	
  2005	
  

Zanardo	
  V,	
  Vedovato	
  S,	
  Cosmi	
  E,	
  Li1a	
  P,	
  Callin	
  F,	
  Trevisanuto	
  D,	
  Chiarelli	
  S.	
  Preterm	
  premature	
  rupture	
  of	
  
membranes,	
  chorioamnion	
  inflammatory	
  scores	
  and	
  neonatal	
  respiratory	
  outcome.	
  InternaMonal	
  Journal	
  of	
  
Obstetrics	
  and	
  Gynaecology,	
  117:	
  94-­‐98,	
  2010	
  

Prendergast	
  M,	
  May	
  C,	
  Broughton	
  S,	
  Pollina	
  E,	
  Milner	
  AD,	
  Rafferty	
  GF,	
  Greenough.	
  ChorioamnioniMs,	
  lung	
  
funcMon	
  and	
  bronchopulmonary	
  dysplasia	
  in	
  prematurely	
  born	
  infants.	
  Arch	
  Dis	
  Child	
  Fetal	
  Neonatal	
  96:	
  
F270-­‐274,	
  2011	
  

Viscardi	
  RM.	
  Perinatal	
  inflammaMon	
  and	
  lung	
  injury.	
  Seminars	
  in	
  Fetal	
  and	
  Neonatal	
  Medicine,	
  1-­‐6,	
  2011	
  

Paul	
  DA,	
  Zook	
  K,	
  Mackley	
  A,	
  Locke	
  RG.	
  Reduced	
  mortality	
  and	
  increased	
  BPD	
  with	
  histological	
  
chorioamnioniMs	
  and	
  leukocytosis	
  in	
  very-­‐low-­‐birth-­‐weight	
  infants.	
  Journal	
  of	
  Perinatology,	
  30:	
  58-­‐62,	
  2010.	
  

Paanannem	
  R,	
  Husa	
  AK,	
  Vuolteenaho	
  R,	
  Herva	
  R,	
  Kaukola	
  T.	
  Blood	
  Cytokines	
  during	
  the	
  Perinatal	
  Period	
  in	
  
Very	
  Preterm	
  Infants:	
  RelaMonship	
  of	
  Inflammatory	
  Response	
  and	
  Bronchopulmonary	
  Dysplasia.	
  The	
  Journal	
  
of	
  Pediatrics,	
  154:	
  39	
  -­‐	
  43,	
  2009.	
  	
  

Kramer	
  BW,	
  Kallapur	
  S,	
  Newnham	
  J,	
  Jobe	
  AH.	
  Prenatal	
  inflammaMon	
  and	
  lung	
  development.	
  Seminars	
  in	
  Fetal	
  
and	
  Neonatal	
  Medicine,	
  14:	
  2-­‐7,	
  2009.	
  

Kramer	
  BW.	
  Antenatal	
  inflammaMon	
  and	
  lung	
  injury:	
  prenatal	
  origin	
  of	
  neonatal	
  disease.	
  Journal	
  of	
  
Perinatology,	
  28:	
  S21-­‐S27,	
  2008.	
  

	
  

	
  

Richardson	
  BS.	
  Preterm	
  histologic	
  chorioamnioniMs:	
  impact	
  on	
  cord	
  gas	
  and	
  pH	
  values	
  and	
  neonatal	
  outcome.	
  
American	
  Journal	
  Obstetrics	
  and	
  Gynaecology,	
  195:	
  1357	
  -­‐	
  65,	
  2006	
  

Gordon	
  A,	
  Lahra	
  M,	
  Greenow	
  CR,	
  Jeffery	
  H.	
  Histological	
  ChorioamnioniMs	
  is	
  increased	
  at	
  extremes	
  of	
  gestaMon	
  
in	
  sMllbirth:	
  a	
  populaMon	
  based	
  study.	
  Infect	
  Dis	
  Obstet	
  Gynecol.	
  2011:456728,	
  2011	
  	
  

Villar	
  J.	
  Maternal	
  and	
  Neonatal	
  individuals	
  risks	
  and	
  benefits	
  associated	
  with	
  caesarean	
  delivery:	
  mulMcentre	
  
prospecMve	
  study.	
  BMJ,	
  335:	
  1025	
  -­‐	
  27,	
  2007.	
  

Jobe	
  AH,	
  Kallapur	
  SG.	
  ContribuMon	
  of	
  inflammaMon	
  to	
  lung	
  injury	
  and	
  development.	
  Arch	
  Dis	
  Child	
  Fetal	
  
Neonatal,	
  91:	
  F132-­‐F135,	
  2006	
  

Vigneswaran	
  R.	
  InfecMon	
  and	
  preterm	
  birth:	
  evidence	
  of	
  a	
  common	
  causal	
  relaMonship	
  with	
  
bronchopulmonary	
  dysplasia	
  and	
  cerebral	
  palsy.	
  Child	
  health,	
  36:	
  293-­‐296,	
  2000	
  

Bancalari	
  E.	
  Displasia	
  broncopulmonar:	
  um	
  velho	
  problema	
  de	
  cara	
  nova.	
  Jornal	
  de	
  Pediatria,	
  82:	
  2-­‐3,	
  2006	
  

May	
  C,	
  Patel	
  S,	
  Kennedy	
  C,	
  Pollina	
  E,	
  Rafferty	
  G,	
  Paecock	
  JL,	
  Greenough	
  A.	
  PredicMon	
  of	
  bronchopulmonary	
  
dysplasia.	
  Arch	
  Dis	
  Child	
  Fetal	
  Neonatal,	
  96:	
  F410	
  -­‐F416,	
  2011	
  

Jobe	
  AH.	
  Antenatal	
  associaMons	
  with	
  lung	
  maturaMon	
  and	
  infecMon.	
  Journal	
  of	
  Perinatology,	
  25:	
  S31-­‐S35,	
  
2005	
  

Lee	
  HJ,	
  Kim	
  EK,	
  Kim	
  HS,	
  Choi	
  CW,	
  Kim	
  B,	
  Choi	
  JH.	
  ChorioamnioniMs,	
  respiratory	
  syndrome	
  and	
  
bronchopulmonary	
  dysplasia	
  in	
  extremely	
  low	
  birth	
  weight	
  infants.	
  Journal	
  of	
  Perinatology,	
  31:	
  166-­‐170,	
  2011	
  

Wa1erberg	
  KL,	
  Demers	
  LM,	
  Sco1	
  SM,	
  Murphy	
  S.	
  ChorioamnioniMs	
  and	
  early	
  lung	
  inflammaMon	
  in	
  infants	
  in	
  
whom	
  bronchopulmonary	
  dysplasia	
  develops.	
  Pediatrics	
  1996	
  97:210-­‐5,1996	
  

Bancalari	
  E,	
  Claure	
  N,	
  Sosenko	
  IRS.	
  Bronchopulmonary	
  dysplasia:	
  changes	
  in	
  pathogenesis,	
  epidemiology	
  and	
  
definiMon.	
  Seminars	
  in	
  Neonatology,	
  8:	
  63-­‐71,	
  2003.	
  

Table	
  1.	
  Obstetric	
  and	
  neonatal	
  characterisMcs	
  
of	
  the	
  study	
  populaMon	
  according	
  to	
  the	
  
presence	
  of	
  histologic	
  chorioamnioniMs	
  

Table	
  2.	
  Clinical	
  outcome	
  in	
  the	
  neonatal	
  period	
  	
  

Prematurity	
  is	
  the	
  main	
  cause	
  of	
  mortality	
  
and	
   morbidity	
   in	
   neonatology	
   and	
   the	
  
intrauterine	
   infecMon	
   a	
   major	
   risk	
   factor	
  
in	
   anMcipaMon	
   of	
   parturiMon.	
   The	
  
chorioamnioniMs	
   can	
   be	
   set	
   by	
   the	
  
p re sence	
   o f	
   po l ymorphonuc l ea r	
  
leukocytes	
   in	
   placental	
   membrane,	
   for	
  
posiMve	
   cultures	
   or	
   by	
   higher	
   cytokine	
  
levels	
   in	
   amnioMc	
   fluid	
   detected	
   by	
  
biochemical	
  studies.	
  The	
  chorioamnioniMs	
  
leads	
  to	
  a	
  fetal	
   inflammatory	
  response.	
   It	
  
demonstrates	
  that	
  the	
  fetus	
   is	
  capable	
  of	
  
iniMaMng	
   a	
   complex	
   cascade	
   of	
   immune	
  
response	
   towards	
   bacterial	
   invasion.	
  
Wa1erber	
  et	
  al.	
   	
  noted	
  in	
  a	
  study	
  in	
  1996	
  
that	
   histological	
   chorioamnioniMs	
   is	
  
assoc iated	
   wi th	
   reduced	
   r i sk	
   o f	
  
respiratory	
   distress	
   syndrome,	
   but	
   it	
  
increases	
   the	
   risk	
   of	
   bronchopulmonary	
  
dysp las ia .	
   Th i s	
   i s	
   sugges t s	
   that	
  
intrauterine	
   infecMon	
   accelerates	
   lung	
  
maturaMon	
  but	
  increases	
  the	
  vulnerability	
  
of	
   premature	
   lung	
   to	
   the	
   postnatal	
  
injuries.This	
  chronic	
  inflammatory	
  process	
  
h a s	
   s t a r t e d	
   i n 	
   f e t a l 	
   l i f e	
   b y	
  
chorioamnioniMs	
   leads	
   to	
   a	
   variable	
  
pa1ern	
   of	
   alveolar	
   simplificaMon	
   and	
  
could	
   be	
   a	
   trigger	
   for	
   the	
   occurrence	
   of	
  
new	
   bronchopulmonary	
   dysplasia.	
   This	
  
invesMgate	
   goal	
   is	
   correlate	
   the	
  presence	
  
of	
   bronchopulmonary	
   dysplasia	
   in	
  
premature	
   newborns	
   of	
   mothers	
   with	
  
h istologica l	
   chor ioamnioniMs	
   and	
  
postnatal	
   outcomes	
   such	
   as	
   sepsis,	
   need	
  
for	
  mechanical	
   venMlaMon	
   and	
   persistent	
  
ductus	
   arteriosus	
   as	
   contributors	
   in	
  
chronic	
  lung	
  injury.	
  
	
  

Method	
  
An	
   observaMonal	
   retrospecMve	
   cohort	
   of	
  
neonates	
  with	
  26-­‐32	
  weeks,	
  born	
  in	
  Hospital	
  
Materno	
   InfanMl	
   de	
   Brasilia,	
   Brazil,	
   from	
  
April	
   to	
   October	
   2011.	
   StaMsMcal	
   analysis	
  
was	
   performed	
   using	
   SPSS	
   version	
   16.0	
  
sojware,	
   and	
   used	
   the	
   chi-­‐square	
   tests	
   of	
  
associaMon,	
   t-­‐Sudent,	
   the	
   hazard	
   raMo	
  with	
  
confidence	
   interval.	
   The	
   significance	
   level	
  
was	
  0.05.	
  
	
  

Results	
  and	
  Discussion	
  
Seventy	
   eigth	
   mothers	
   conceived	
   86	
  
infants	
  with	
  gestaMonal	
  age	
  between	
  26	
  
and	
   32	
   weeks	
   from	
   April	
   to	
   October	
  
2011.	
   Only	
   51	
   paMents	
   had	
   the	
  
histopathological	
   results	
   in	
   your	
  
medical	
   records	
   and	
   23	
   mothers	
   had	
  
the	
   histological	
   chorioamnioniMs.	
   We	
  
studied	
   51	
   preterm	
   infants,	
   and	
   23	
  
underwent	
  antenatal	
  infecMon.	
  Mothers	
  
with	
   chorioamnioniMs	
   had	
   a	
   higher	
  
number	
   of	
   previous	
   pregnancies	
   were	
  
less	
   submi1ed	
   to	
   cesarean	
   secMon.	
  
Receiving	
   corMcosteroids	
   as	
   were	
  
mothers	
   without	
   infecMon.	
   Newborns	
  
who	
   underwent	
   maternal	
   infecMon,	
  
were	
   born	
   with	
   gestaMonal	
   age	
   and	
  
lower	
   weight	
   but	
   a	
   smaller	
   number	
  
needed	
   resuscitaMon	
   at	
   birth.	
   Had	
   10	
  
Mmes	
  more	
  early-­‐onset	
  sepsis,	
  a	
  higher	
  
incidence	
   of	
   patent	
   ductus	
   arteriosus	
  
and	
   a	
   2	
   Mmes	
   greater	
   tendency	
   to	
  
d e v e l o p	
   b r o n c h o p u l m o n a r y	
  
dysplasia.The	
   associaMon	
   be1wen	
  
chorioamnioniMs	
   end	
   Persistent	
   Ductus	
  

Arteriosus	
   has	
   been	
   observed	
   in	
   other	
  
studies	
   and	
   can	
   be	
   explained	
   by	
   the	
  
increase	
   in	
   prostaglandin	
   levels	
   and	
  
tumor	
   necrosis	
   factor	
   in	
   the	
   fetal	
  
circulaMon.	
  It	
  is	
  also	
  known	
  that	
  there	
  is	
  
an	
   associaMon	
   between	
   persistent	
  
d u c t u s	
   a r t e r i o s u s	
   a n d	
  
bronchopulmonary	
   dysplasia.	
   The	
   lej-­‐
right	
   shunt	
   at	
   the	
   ductus	
   arteriosus	
  
increases	
   blood	
   flow	
   in	
   the	
   lung,	
   with	
  
sub sequen t	
   r educMon	
   i n	
   l ung	
  
compliance	
   and	
   increased	
   resistance,	
  
thereby	
  raising	
  the	
  need	
  for	
  mechanical	
  
venMlaMon	
   and	
   supplemental	
   oxygen,	
  
further	
  aggravaMng	
  lung	
  injury.	
  
	
  

Conclusion	
  
The	
   premature	
   newborns	
   have	
   several	
  
risk	
  factors	
  for	
  the	
  development	
  of	
  lung	
  
injury.	
  The	
  chorioamnioniMs	
   is	
   clearly	
  a	
  
contribuMng	
   factor,	
   despite	
   the	
  
difficulty	
   of	
   finding	
   an	
   isolated	
   risk	
  
f ac to r	
   i n	
   the	
   pa thogenes i s	
   o f	
  
bronchopulmonary	
   dysplasia.	
   The	
  
evaluaMon	
   studies	
   to	
   help	
   clarify	
   the	
  
pathogenesis	
   of	
   these	
   diseases	
   is	
  
e s senMa l	
   to	
   improve	
   neonata l	
  
intervenMons.	
   It	
  has	
  a	
  major	
   impact	
  on	
  
the	
   increased	
   survival	
   of	
   premature	
  
infants,	
   the	
   quality	
   children’s	
   life	
   and	
  
consequently	
   bring	
   posiMve	
   impact	
   on	
  
adult	
   health.	
   Despite	
   the	
   small	
   sample	
  
limit	
   our	
   findings,	
   it	
   opens	
   the	
  way	
   for	
  
further	
   research,	
   in	
   order	
   to	
   have	
  
health	
   pracMces	
   increasingly	
   based	
   on	
  
scienMfic	
  evidence.	
  
	
  
	
  
	
  
	
  




