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Abstract
Background:  Chronic  granulomatous  disease  is  a  phagocyte  defect,  characterised  by  recur-
rent infections  in  different  organs  due  to  a  defect  in  NADPH  oxidase  complex.  This  study  was
performed to  investigate  pulmonary  problems  of  CGD  in  a  group  of  patients  who  underwent
computed  tomography  (CT)  scan.
Methods:  Computed  tomography  scan  was  performed  in  24  patients  with  CGD.  The  findings  of
the CT  scan  were  documented  in  all  of  these  patients.
Results:  Areas  of  consolidation  and  scan  formation  were  the  most  common  findings,  which  were
detected in  79%  of  the  patients.  Other  abnormalities  in  order  of  frequencies  were  as  follows:
small pulmonary  nodules  (58%);  mediastinal  lymphadenopathy  (38%);  pleural  thickening  (25%);
unilateral  hilar  lymphadenopathy  (25%);  axillary  lymphadenopathy  (21%);  bronchiectasis  (17%);
abscess formation  (17%);  pulmonary  large  nodules  or  masses  (8%);  and  free  pleural  effusion
(8%).
Conclusion:  The  pulmonary  CT  scans  of  the  patients  with  CGD  demonstrated  a  variety  of  respi-
ratory abnormalities  in  the  majority  of  the  patients.  While  recurrent  respiratory  infections  and
abscesses are  considered  as  prominent  features  of  CGD,  early  diagnosis  and  precise  check-up
of the  respiratory  systems  are  needed  to  prevent  further  pulmonary  complications.
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Introduction

Chronic  granulomatous  disease  (CGD),  which  was  first
introduced  as  fatal  granulomatous  disease  of  childhood  in
the  1950s,1 results  from  defects  in  NADPH  oxidase  com-
plex,  the  enzyme  responsible  for  production  of  superoxide
anion  and  downstream  antimicrobial  oxidant  metabolites.
Five  different  genes  have  been  identified  so  far  which
have  mutations  that  lead  to  CGD.2 X-linked  type  of  the
disease  is  caused  by  a  defect  in  gp91phox subunit  of  the
enzyme,  which  consists  in  about  70%  of  the  cases.  Other
less  common  mutations  in  CGD  patients  are  inherited  in
autosomal  recessive  pattern,  including  p47phox,  p67phox,
p22phox,  and  p40phox.2,3 As  an  inherited  immunodeficiency,
CGD  presents  with  a  wide  range  of  clinical  variability.
Bacterial  and  fungal  infections  and  granuloma  forma-
tion  due  to  abnormally  exuberant  inflammatory  responses
in  multiple  organs  are  the  main  manifestations  of  the
disease,4 which  mainly  present  in  the  respiratory  sys-
tem,  followed  by  lymph  nodes,  cutaneous,  gastrointestinal
system.5,6 Staphylococcus  aureus,  Burkholderia  cepacia,
Serratia  marcescens, Nocardia,  and  aspergillus  spp.  are
considered  as  the  major  organisms  responsible  for  infec-
tions  in  CGD  patients  worldwide.  However,  involvement
with  Bacillus  Calmette-Guérin  (BCG),  tuberculosis,  and
Salmonella  has  been  reported  in  some  countries.3,4,7,8 Pneu-
monia  seems  to  be  the  most  prevalent  infectious  lung
manifestation  of  CGD  patients,  while  about  half  of  the
patients  could  suffer  from  lower  respiratory  tract  infec-
tions;  meanwhile  abscess  formation  is  also  common  in
CGD.  Other  less  common  lung  involvements  are  pleural
effusion,  bronchiectasis,  and  bronchitis.5,9---11 It  seems  that
repeated  infections  or  unregulated  airways  inflammation
can  lead  to  granulomatous  and  autoimmune  manifestations.
Imbalance  of  pro-inflammatory  and  anti-inflammatory  medi-
ators  may  be  the  trigger  of  deregulated  inflammation  in
CGD.12

It  should  be  emphasised  that  early  diagnosis  and  rapid
treatment  of  infections  are  critical  in  CGD.  Prophylaxis
with  antibacterial  and  mould-active  antifungal  agents  and
administration  of  interferon-� has  significantly  improved  the
prognosis  of  patients  with  CGD  during  recent  decades.13

Although  allogeneic  haematopoietic  stem  cell  transplant
(HSCT)  is  considered  as  the  only  curative  therapy  for  CGD,
its  indications  remain  controversial.14 As  respiratory  prob-
lems  in  CGD  could  be  associated  with  some  non-specific
symptoms,  understanding  on  the  pattern  of  infection,
inflammation,  and  granuloma  formation  could  provide  a  clue
for  diagnosis  of  possible  complication.  The  aim  of  this  study
was  to  assess  findings  of  computed  tomography  (CT)  scan  in
a  group  of  patients  with  CGD  who  suffered  from  respiratory
manifestations.

Patients and methods

This  survey  was  conducted  on  24  patients  with  confirmed
diagnosis  of  CGD,  who  had  been  referred  to  the  National
Research  Institute  of  Tuberculosis  and  Lung  Diseases,  Masih
Daneshvari  Hospital,  Shahid  Beheshti  University  of  Medi-
cal  Sciences,  Tehran,  Iran  (the  main  referral  centre  for
pulmonary  diseases  in  the  country)  over  a  10-year  period

(October  2001---April  2012).  The  diagnosis  of  CGD  was  ver-
ified  according  to  determination  of  abnormal  neutrophil
function  test  evaluated  by  nitro  blue  tetrazolium  (NBT)
test  in  two  consecutive  tests,  in  which  an  absent  reac-
tion  or  a  reaction  of  <5%  cells  was  characteristics  of
CGD.15 We  retrospectively  evaluated  the  CT  scan  find-
ings  of  all  these  patients.  The  CT  scans  were  carried
out  by  using  a  single  detector  scanner  (HiSpeed,  GE
Healthcare)  at  end-inspiration  phase.  Three  expert  chest
radiologists  in  consensus  reported  the  chest  CT  scan  find-
ings,  by  using  a  designed  chart,  which  included  presence
or  absence  of  nodules,  abscess,  axillary  or  mediastinal  or
hilar  lymphadenopathy,  bronchiectasis,  ground-glass  opac-
ity,  consolidation,  pleural  effusion  or  thickening,  chest  wall
extension,  and  scar  formation.  In  accordance  with  the  stan-
dardised  nomenclature,16 consolidation  was  considered  as  a
homogenous  augmentation  in  lung  parenchyma  attenuation
that  obscures  the  borders  of  the  airway  walls  and  vessels;
ground  glass  appearance  was  reported  as  a  homogenous,
hazy  region  of  increased  attenuation  without  obscuration  of
bronchovascular  markings;  pleural  effusion  was  considered
as  fluid  within  the  pleural  cavity,  which  was  detected  by
CT  scan.  Lymphadenopathy  was  defined  as  enlarged  hilar  or
mediastinal  lymph  node  detectable  by  CT  scan.  Bronchiec-
tasis  was  defined  as  irreversible  dilatation  of  a  bronchus.

Results

Twenty-four  patients’  CGD  (14  male  and  10  female),  with
mean  age  of  4.2  ±  1.5  years  at  the  time  of  diagnosis,  were
investigated  in  this  study.  The  mean  age  of  the  patients
at  the  time  of  recent  admission  was  17.4  ±  5.7  years.  The
main  reason  of  admission  in  21  cases  was  respiratory  tract
infections  and  in  the  remaining  three  cases  were  skin,  liver,
and  spleen  abscesses,  respectively.  In  all  of  these  patients,
abnormal  chest  CT  findings  were  detected.  Areas  of  consoli-
dation  were  detected  in  19  patients  (Fig.  1).  Chest  CT  scans
showed  ground-glass  opacities  in  fourteen  patients,  mainly
involving  the  lower  lobes.  Tiny  pulmonary  nodules  in  a  ran-
dom  distribution  were  found  in  14  patients  (Fig.  2).  Larger
pulmonary  nodules  were  detected  in  two  cases.  In  CT  of  four

Figure  1  Consolidation  with  air  bronchogram  in  right  lower
lobe and  small  patches  of  consolidation  in  lower  left  lobe.
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