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VI  nerve  palsy cannot  be  explained  by  this  finding  alone.  It
is  important  to  note  that  all  the  cases  reported  so  far  of  KD
complicated  with  VI  nerve  palsy  have presented  after  IVIG
infusion.  Of  note  is  one previous  case  of  abducens  nerve
palsy  following  IVIG  administration  reported  in  a  patient
without  KD.  Wright  et  al. describe  a 42-year-old  female  who
received  IVIG  after  renal  transplantation  for  humoral  rejec-
tion.  She  developed  aseptic  meningitis  and  VI  nerve  palsy.12

The  authors  hypothesize  that  perineuritis  due  to  adjacent
meningeal  inflammatory  reaction  was  the  mechanism  behind
the  abducens  nerve  palsy.12 Abducens  nerve  palsy  has  also
been  reported  as  a result  of  pachymeningitis  in Wegener
granulomatosis.13 We  cannot  rule  out that  this complication
could  be  related  to  the IVIG  infusion.  Oral  corticosteroids
were  used  by  Guven  and us  with  subsequent  tapering  with-
out  complications.  The  cases  reported  so  far  have  recovered
without  sequelae.  It  is  essential  for clinicians  to  be aware
of  the  full  spectrum  of  ocular  involvement  when  assessing
patients  with  KD  and  consider  VI  nerve  palsy  as  a possible
complication  of IVIG.
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Tau protein levels in children do not
increase during severe asthma
attack-induced hypoxic conditions

To  the  Editor,

Children  who  experience  bronchial  asthma  attacks  also
experience  hypoxic  conditions,  especially  after  severe
attacks  or  respiratory  failure.  Hypoxic  conditions  during

severe  asthma  attacks  may  induce neural  damage  such  as
axonal  damage  and neurodegeneration.  However,  to  our
knowledge,  no  studies  have  been  published  in  this regard.
The  tau  protein  plays  an important  role  in the assembly  of
tubulin  monomers  into  microtubules  to  form  the  neuronal
microtubule  network,  maintain  microtubule  structure  and
stability,  and  establish  links  between  microtubules  and other
cytoskeletal  filaments.1 The  tau  protein  is  mainly  produced
in  the central  nervous  system  (CNS).  Brain  injuries  introduce
the  tau  protein  into  the  cerebrospinal  fluid  (CSF)  and  blood;

dx.doi.org/
http://www.elsevier.es/ai
mailto:mercedesrr@gmail.com
mailto:dario.antolin@gmail.com
mailto:jose.barbarroja@uah.es
mailto:medicimj@yahoo.es
mailto:mademons@gmail.com
dx.doi.org/10.1016/j.aller.2012.11.001
mailto:pachecocas@hotmail.com
dx.doi.org/10.1016/j.aller.2012.07.017
mailto:yzki71@yahoo.com.mx
dx.doi.org/10.1016/j.aller.2012.08.003


84  RESEARCH  LETTERS

therefore,  tau  protein  levels  are markers  of  axonal  dam-
age  and  neurodegeneration.  In this study,  we  compared  the
serum  tau  protein  levels  in children  who  experienced  severe
asthma  attacks  with  those  in the  control  subjects.

The  parents  of  the patients  enrolled  in this  study  pro-
vided  informed  consent.  Serum  samples  were obtained  from
18  patients  admitted  to the  Department  of  Pediatrics,  Yam-
aguchi  University  Hospital,  between  March  2009  and  August
2010  (age  range,  7  months  to  14  years;  mean  age,  5.2
years;  median  age,  5  years;  male---female,  13:5;  mean  SpO2

on admission,  89.9%)  (Table 1). We  diagnosed  bronchial
asthma  attacks  according  to  the  Japanese  Pediatric  Guide-
lines  for  the Treatment  and Management  of  Asthma  2008
(JPGL  2008).2,3 We  also  determined  asthma  attack  severity
using  the  JPGL  2008  criteria.2 All  of  the serum  samples  were
obtained  from  children  who  experienced  severe  asthma
attacks  at  the  time  of  their  admission  to our  hospital.  All  the
patients  were  given  corticosteroids,  and 14  required  con-
tinuous  isoproterenol  inhalation.  In  addition,  two  patients
required  mechanical  ventilation;  however,  none  of  these
patients  displayed  neurological  sequelae.  The  control  group
included  22 healthy  children  (age  range,  1---13  years;  mean
age,  4.9  years;  median  age,  5  years;  male---female,  12:10).
All  of  the  samples  were  stored  at −80 ◦C after  collection,
and  we  measured  all  of  the tau  protein  levels  at the same
time  without  freeze  thawing.

The  serum  tau  protein  levels  were  measured  according
to  the  manufacturer’s  instructions,  using  an enzyme-linked
immunosorbent  assay  kit (Immunoassay  Kit  Human  Tau
[Total],  Invitrogen  Corporation,  Camarillo,  CA,  USA)  which
had  a  detection  limit  of  12  pg/mL.

The  serum  tau  protein  levels  (mean  ±  standard  deviation
[SD])  were  33.4  ±  24.5  pg/mL  in the children  who  expe-
rienced  severe  asthma  attacks  and  29.2  ±  22.6  pg/mL  in
the  control  group  (Fig.  1).  No  significant  differences  were
observed  in the serum  tau  protein  levels  for  the  two  groups
on  analysis  using  the Mann---Whitney  U  test  (p  =  0.503).  We
established  a mean  value  of  the  control  group  + 2 SD as  the
reference  range,  and all  the  samples  in both  groups  fell
within  the  range.  In addition,  no  correlations  were  observed
between  the  serum  tau  protein  levels  and SpO2 levels  in the
asthma  attack  group  (data  not  shown).

Table  1  Summary  of  children  with  severe  asthma  attack

and  control  subjects.

Severe  asthma

attack  (n  =  18)

Control  (n  =  22)

Age  5.2  (7 months  to

14  years)

4.9  (1---13  years)

Gender (M:F)  13:5  12:10

SpO2 on

admission  (%)

89.9  (81---94)  ---

Treatment Corticosteroid:  18

Continuous

isoproterenol

inhalation:  14

Mechanical

ventilation:  2

---
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Figure  1  Serum  tau  protein  concentrations  in children  who

experienced  severe  asthma  attacks  versus  those  in the  con-

trol  subjects.  The  solid  horizontal  lines  show  the  mean  values,

whereas the  broken  horizontal  line  shows  the  mean  + 2  SD  value

for the  control  (74.4  pg/mL).

SD:  standard  deviation.

Tau  protein  is  reported  to  be  localised  in the  neuronal
axons  of  the CNS.4 Many  studies  have  shown  elevated  CSF
tau  protein  levels  in  patients  with  Creutzfeldt-Jakob  disease
(CJD),  stroke,  or  Alzheimer  disease.5---7 In addition,  some
studies  have  already  reported  that  serum  tau  protein  levels
are  elevated  in patients  with  acute  neurological  disorders
such  as  strokes  and CJD  and  are below  the  detection  limit  in
neurologically  healthy  individuals.7---9 We  speculate  that  the
hypoxic  conditions  induced  by  asthma  attacks  may  cause  not
only  axonal  damage  but  also  failure  of the blood---brain  bar-
rier  and that  tau  protein  may  appear  in  the  blood  and  the
CSF  after axonal  damage.  The  detailed  mechanism  of  how
tau  protein  leaks  into  the blood  remains  unclear;  however,
the  serum  tau  protein  levels  reflect  the CSF  levels  in patients
with  CJD.7 We  conclude  that  serum  tau  protein  levels  may  be
a  biomarker  of  brain  damage  or axonal  damage  in addition
to  CSF tau  protein  levels.

In  this  study,  the  serum  tau  protein  levels  were  not
elevated  in  the  children  who  experienced  severe  asthma
attacks,  a finding  similar  to  that  seen  in  the control  subjects.
All  the patients  recovered  without  neurological  symptoms
after  severe  asthma  attack-induced  hypoxic  conditions.
We  treated  all  of  these  patients  with  corticosteroids,
continuous  isoproterenol  inhalation,  and  mechanical  venti-
lation  according  to  the JPGL  criteria.  It  is  most important
that  the  appropriate  treatment  relieves  them  from  the
hypoxic  condition  as  soon  as  possible.  These  results  sug-
gest  that use  of  the appropriate  treatment  of  severe
asthma  attacks  according  to  the JPGL  criteria  can  pre-
vent  brain  damage,  axonal  damage,  neurodegeneration,
and  destruction  of the blood-brain  barrier  in  hypoxic
conditions.

This  study  has  a  limitation  in  that  there  were  only  two
patients  with  respiratory  failure  who  needed  mechanical
ventilation.  We  must,  therefore,  investigate  the serum  tau
protein  levels  in more  patients  with  respiratory  failure.
We  also  need  to  examine  serum  tau  levels  in patients
with  neurological  sequelae,  as  none  of the  patients  in the
current  study  displayed  such symptoms.
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The  results  of  the present  study  suggest  that  the  hypoxic
conditions  induced  by  severe  asthma  attacks  do not  induce
axonal  damage  and  neurodegeneration  in children  and  that
the  use  of  appropriate  treatments  for asthma  attacks  in
accordance  with  the JPGL  criteria  can  help  prevent  neuronal
damage.
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Multiple cancers in a patient with common
variable immunodeficiency

To  the  Editor,

Common  variable  immunodeficiency  (CVID)  is the most com-
mon  symptomatic  primary  immunodeficiency.1,2 Recurrent
bacterial  infections  are considered  as  the main  clinical  man-
ifestations  of CVID,  while  patients  also  have a  predisposition
to  a  number  of  complications,  including  autoimmunity,  gran-
ulomatous  disease  and  malignancy.1,3,4 CVID  is characterised
by  low  concentration  of  IgG in  combination  with  low  IgA
and/or  IgM,  despite  normal  to  low  number  of  B-cell  and
variable  T-cell  abnormalities.1,2

Herein  an  adult  woman  with  CVID is  presented  who  suf-
fered  from  cancers  in  different  organs.

The  patient  was  a 61-year-old  woman  with  a  medically
uneventful  teenage  and  adulthood  since  onset  of  persistent

gastrointestinal  (GI)  problems,  including  diarrhoea,  abdom-
inal  pain,  gastro-oesophageal  reflux  at the  age  of  45  years.
Work  up  for celiac  disease,  inflammatory  bowel disease,
vasculitides  and  infections  were  all  negative,  but  she  was
treated  for  colitis  according  to  colonoscopy  findings  for  five
years  with  intermittent  use  of  different  medications,  such
as  asacol,  steroids,  and  metronidazole  and  also  combination
drugs  to  eradicate  H.  pylori  infection  without  any  significant
improvement.

At  50  years  of  age,  she  was  admitted  to  hospital  because
of  severe  pneumonia,  which  was  treated  with  intravenous
antibiotics;  however,  the GI  and lung problems  remained
unresponsive  to treatments.  Subsequently,  immunological
work  up was  done  for  the  patient,  based  on  her  his-
tory  of  persistent  diarrhoea  and  pneumonia.  Quantitative
immunoglobulin  measurement  revealed  an  IgG:  17  mg/dL,
IgA  <5  mg/dL,  IgM <10 mg/dL,  while  lymphocyte  enumera-
tion  showed  normal number  of  B-  and  T-cells  (Table  1).
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