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Abstract

Background:  Primary  antibody  deficiencies  (PADs)  are  a  heterogeneous  group  of  disorders,

characterised  by  increased  susceptibility  to  recurrent  bacterial  infections.  Common  variable

immunodeficiency  (CVID)  is the  most  important  PAD  from  the clinical  point  of view  and selec-

tive IgA  deficiency  (IgAD)  is  the most  common  PAD.  However,  the  underlying  gene  defect  in both

is still  unknown.  As  a  recent  study  in Europe  showed  an  association  between  a  single  nucleotide

polymorphism  (SNP)  of  AICDA  gene  with  PADs,  this study  was  performed  to  evaluate  such  an

association in  Iranian  patients.

Methods:  Fifty-eight  patients  with  PAD,  including  39  CVID  and  19  IgAD,  as  well  as  34  healthy

volunteers, were  enrolled  in this  study.  Genotyping  was  done  in  all groups  for  an  intronic  SNP

in AICDA  (rs2580874),  using  real-time  PCR  genotyping  assay.

Results: The  less  frequent  genotype  of  AICDA  in  IgAD  patients  was  AA,  seen  in  10.5%  of  the

patients, which  was  much  lower  than  the  30.8%  in  CVID  patients  and  38.2%  in  the controls.

However,  these  differences  were  not  significant.  Indeed  the GG  genotype  in  the  patients  with

PADs was  seen  in 20.7%,  compared  to  8.8%  in  the  controls  without  any  significant  difference.

Conclusions:  There  was  no significant  association  between  the  previously  reported  genetic  vari-

ant of  AICDA  gene  and  the  development  of  CVID  or  IgAD,  but  further  multi-center  studies  are

also needed.
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Introduction

Primary  antibody  deficiencies  (PADs)  are  the most  common
form  of  primary  immunodeficiency  diseases  (PIDs),  and  con-
sist  of a  number  of  diseases,  ranging  from  severe  reduction
of  all  serum  immunoglobulins  and  decreased  number  of
B-cells  to  selective  immunoglobulin  deficiency.1 Common
variable  immunodeficiency  (CVID),  as  the most  prevalent
symptomatic  PID, is  a  heterogeneous  group  of  disorders
with  reduction  of  at least  two  immunoglobulin  levels;
some  of the  patients  might  have substantial  amounts  of
IgM.2---5 On  the  other  hand,  selective  IgA  deficiency  (IgAD),
another  heterogeneous  condition,  is  the most  common  PID,
resulting  in reduced  level  of  serum  IgA  in the  presence
of  normal  levels  of  other  immunoglobulins.6 Although  the
exact  pathophysiology  of  CVID and IgAD  are still  unknown,
it  seems  that  they  could  share a  common  underlying
genetic  defect  in at least  one  subset  of  patients.6,7 In both
diseases,  terminal  differentiation  of B cells  to plasma  cells
of  the  different  isotypes  is  impaired.  Some  patients  with
IgAD  also  have  IgG  subclass  deficiency  and  occasionally
they  can  progress  to  CVID.8 Both  diseases  may  occur  in
different  members  of  the same  family.7,9 Several  common
susceptibility  haplotypes  in three  classes  of major  histo-
compatibility  complex  (MHC)  have  been  found  in CVID  and
IgAD.7,10 These  observations  suggest  that  genetic  factors
play  a  central  role  in  the  pathogenesis  of  both  IgAD  and
CVID.11 However,  neither  IgAD  nor  CVID  can  be  attributed
solely  to  a  simple  Mendelian  trait and  it seems  that  these
diseases  are  the result  of  a complex  interplay  between
a  number  of  genes.7 However,  associations  of  diseases
with  several  immunological  parameters  and  some  genetic
variants,  especially  TNFRSF13B, have  been  reported.12---23

Although  defective  class-switch  recombination  (CSR)  is
the  main  basis  of hyper IgM  (HIGM)  syndrome,  it  has  also
been  proposed  as  a basis  for  CVID  and  IgAD.24,25 CSR  is
an  essential  process which  enables  B cells  to differen-
tiate  to  class  switched  B cells  and  produce  antibodies
of  different  isotypes.  Somatic  hyper mutation  is  another
essential  process  for  affinity  maturation  of  antibodies  pro-
duced  by  B  cells.26,27 Class switched  memory  B cells  are
decreased  in some patients  with  CVID  and also  decreased
levels  of  SHM  have  been  reported  in subsets  of  these
patients.28 Activation-induced  cytidine  deaminase  (AICDA),
a  gene  located  at  12p13.31,  is responsible  for  encoding  a
198  amino-acid  protein,  named  as  AID.29,30 Mutations  in this
gene  have  been  previously  reported  to be  the most frequent
aberration  among  patients  with  autosomal  recessive  forms
of  HIGM,26,30 a  disease  caused  by  defects  in immunoglobulin
CSR  process  and  therefore  presents  with  normal or  elevated
serum  levels  of  IgM  and low  serum  levels  of  IgG,  IgA,  and
IgE.27,31---34 AID  also  has  been showed  to  be  involved  in  SHM
process.27,29,30,35 Although  the exact  role  of  AID in CSR  and
SHM  is  not  clear,  two  hypotheses  of  RNA-editing  and  DNA
deamination  have  been  proposed  as  possible  mechanisms  of
action  for  AID.26,36---39 In both  of them,  AID  exerts  its  action
through  cytidine  deamination  of  cytidine  to uracil  and there-
fore  changing  the sequence  of  DNA or  RNA.26

Lower  levels  of  AID  expression  in response  to  TGF-�, IFN-
�  and  IL-10  have  been  reported  in  B cells  from  patients
with  IgAD.40 Recently,  an  association  between  rs2580874,
an  intronic  SNP  in AICDA, and IgAD and  CVID  has been
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Table  2  Comparison  of  genotype  frequencies  of  AICDA  gene at  rs2580874  between  group  of  patients  with  primary  antibody

deficiencies and  control  group.

SNP  Primary  antibody  deficiencies  (n  =  58)  Controls  (n  =  34)  p  value  OR  (95%CI)

AA  14  (24.1%)  13  (38.2%)  0.23  0.51  (0.19---1.41)

AG 32  (55.2%)  18  (52.9%)  0.99  1.09  (0.43---2.79)

GG 12  (20.7%)  3 (8.8%)  0.23  2.70  (0.63---13.19)

reported.41 Therefore,  AICDA  defects  have  been  proposed
as  the  underlying  cause  in a subset  of patients  with  normal
IgM  levels  or  decreased  SHM  who  represent  a  new subclass
of  patients  with  HIGM.41,42 In  order  to evaluate  the  associ-
ation  of  this  SNP  with  IgAD/CVID,  allele  frequencies  of  this
SNP  were  investigated  in a group  of patients  with  CVID and
IgAD.

Patients and  methods

Study  population

Thirty-nine  patients  with  CVID (21  male  and  18  female)
and  nineteen  patients  with  IgAD  (10  male and  9
female),  who  referred  to  the main  referral  hospitals
in  Tehran,  including  Children’s  Medical  Center,  Rasoul-
e-Akram  Hospital,  and Masih  Daneshvari  Hospital,  were
enrolled  in this  study  as  the patient  group.  The  diagno-
sis  of  CVID and  IgAD  was  based  on  standard  criteria.43

Thirty-four  healthy  volunteers  (20  male  and  14  female)
with  the  same  ethnicity  of the patients  and  with-
out  any  history  of severe  infections  and  hospitalisation
were  also  recruited  as  the control  group  to  determine
background  population  allele frequencies.  They  were  all
asymptomatic.  This  study  was  approved  by  the  local
Ethics  Committee  of the  University.  Written  informed
consents  were  taken  from  all  the participants  before
sampling.

SNP  genotyping

Five  mL  of  peripheral  blood  was collected  from  all
the  participants  in EDTA-treated  tubes.  Genomic  DNA
was  extracted  from  peripheral  blood  leucocytes  by  pro-
teinase  K  phenol---chloroform  extraction  method.  We
have  determined  the allele  frequencies  for one vari-
ant  in  intronic  region  of  AICDA  (rs2580874),  using
real-time  PCR  allelic discrimination  TaqMan  genotyp-
ing  assays  (Applied  Biosystems,  Foster  city,  USA)  and
ABI  7300 Real-Time  PCR system.  Reactions  were  pro-
cessed  following  standard  protocols  for  Applied  Biosys-
tems.

Statistical  analysis

Statistical  analyses  were  done  using  ABI  SDS V  software,
version  1.4.  A  p-value  less  than  0.05  was  considered  sta-
tistically  significant.  Odds  ratios  (OR) and 95%  confidence
intervals  (95%  CI) for  the  effect  of  all  SNPs  on  IgAD/CVID
risk  were  estimated.

Results

Analysis  of  AICDA  gene  at  rs2580874  showed that  the  less
frequent  genotype  in IgAD  patients  was  AA, seen  in  10.5%
of  the  patients,  which  was  much  lower  than  the 30.8%  in
CVID  patients  and 38.2%  in the  controls.  However,  these
differences  were  not  significant  (Table  1). Fourteen  of  58
antibody  deficient  patients  had  AA  genotype,  which was
insignificantly  higher  than  the controls  (p  = 0.23)  (Table  2).

Indeed,  the GG  genotype  in the  patients  with  PADs  was
seen  in 20.7%,  compared  to  8.8%  in the controls  without any
significant  difference  (p  =  0.23).

There  was  no significant  difference  on either GG  or
AA  genotype  between  the two  groups  of  CVID  and  IgAD
(p  = 0.23).

Discussion

In this study,  the contribution  of one intronic  SNP  in AICDA

gene  was  analysed  toward  susceptibility  to  IgAD  and  CVID,
two  heterogeneous  group of disease  which  comprises  two
poles  of  hypogammaglubinaemia.  In this  study,  we  did  not
find  any association  between  genotypes  of this  SNP  with
either  IgAD or  CVID.

In  accordance  to  our  results,  no  AICDA  mutations  have
previously  been  reported  in CVID  patients.42 In a study  on
Danish  patients  no  association  was  found  between  7888  T/C
in exon  4  of  AICDA  and  CVID.42 Although  decreased  levels
of  SHM and CSR  are  a  pathological  feature  in  some  patients
with  IgAD  and  CVID,  a block  in differentiation  of  the mature
B cell into  a plasma  cell is  supposed  to  play a central
role  in  the pathogenesis  of both  diseases.7,42 Patients  with
IgAD  have normal  quantities  of IgA-bearing  B-cell  precur-
sors  and  the  majority  of  CVID  patients  have  normal  numbers
of  IgA,  IgG,  and  IgM-bearing  B cell  precursors.7 So,  in  the
majority  of  patients,  B cells  can  normally  undergo  the CSR
process.

Previously,  a  study  on  Swedish  patients  with  CVID  and
IgAD  found an association  between  this  SNP  and suscepti-
bility  to  IgAD  and  CVID.41 By  finding  this  association,  Offer
et  al.  suggested  a  hypothesis  that  a subset  of patients
with  IgAD  and  CVID  are predisposed  to  hypogammaglubi-
naemia  due  to  variations  in AID and  they  may  be  a  new
subclass  of HIGM type  2.41 Despite  being  in  an  untrans-
lated  region,  they  proposed  that this  SNP  is  linked  to
unidentified  alleles, which  may  create  splice  variants  or
unstable  mRNA  or  affect epigenetic  modulation  of  AID
expression.41

Several  reasons  can  explain  the  discordance  between  our
results  and  the Swedish  study.  CVID  and IgAD  are  highly  het-
erogeneous  and  defects  in multiple  pathways  may  result  in
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these  phenotypes;  so, variations  in AID  may  be  a risk  fac-
tor  for  the  disease  in  a subset  of patients,  who  comprise
a  small  percentage  of our  study  population.  In addition,
the  frequency  of  alleles  in  SNPs is  highly  dependent  on
ethnicity.  Offer  et  al. also  evaluated  a larger  population,
which  resulted  in  higher  statistical  power  to  detect  the
associations.41

In  summary,  we  found  no  association  between  the pre-
viously  reported  genetic  variant  in  AICDA  and  development
of  CVID  or  IgAD.  Despite  our  negative  result,  it  is  important
to  identify  a  possible  association  between  CVID and  IgAD
and  variations  of  genes  involved  in CSR,  mismatch  repair
system  and  SHM.  These  studies  may  result  in identification
of  the  molecular  basis  of these  diseases  and  classification
of  the  patients  into  subgroups.42 Further  multi-center
studies  on  a  large  number  of patients  are needed  in  this
regard.

Ethical disclosures

Protection  of human  subjects  and animals  subjects.  The
authors  declare  that  the  procedures  followed  were  in
accordance  with  the  regulations  of  the responsible  Clinical
Research  Ethics  Committee  and in accordance  with  those  of
the  World  Medical  Association  and  the  Helsinki  Declaration.

Confidentiality  of  Data.  Confidentiality  of Data.  The
authors  declare  that they  have  followed  the  protocols  of
their  work  center  on  the publication  of  patient  data  and
that  all  the  patients  included  in the study  have received  suf-
ficient  information  and  have given  their  informed  consent  in
writing  to  participate  in that  study.

Right  to  privacy  and  informed  consent.  The  authors  have
obtained  the  informed  consent  of the  patients  and/or
subjects  mentioned  in  the article.  The  author  for  correspon-
dence  is  in  possession  of  this document.

Conflict  of interest

The  authors  have  no  conflict  of  interest  to  declare.

Acknowledgement

This  study  was  supported  by  a grant  (90-03-30-13868)  from
Tehran  University  of  Medical  Sciences.

References

1.  Rezaei N, Aghamohammadi A, Moin M,  Pourpak Z, Movahedi M,
Gharagozlou M, et al. Frequency and clinical manifestations
of patients with primary immunodeficiency disorders in Iran:
update from the Iranian Primary Immunodeficiency Registry. J
Clin Immunol. 2006;26:519---32.

2. Aghamohammadi A, Farhoudi A, Moin M, Rezaei N,  Kouhi A,
Pourpak Z, et al.  Clinical and immunological features of  65
Iranian patients with common variable immunodeficiency. Clin
Diagn Lab Immunol. 2005;12:825---32.

3. Aghamohammadi A, Parvaneh N, Rezaei N. Common variable
immunodeficiency: a heterogeneous group needs further sub-
classification. Expert Rev Clin Immunol. 2009;5:629---31.

4. Cunningham-Rundles C, Bodian C. Common variable immunode-
ficiency: clinical and immunological features of 248 patients.
Clin Immunol. 1999;92:34---48.

5. Salehzadeh M, Aghamohammadi A, Rezaei N. Evaluation of
immunoglobulin levels and infection rate in patients with
common variable immunodeficiency after immunoglobulin
replacement therapy. J Microbiol Immunol Infect. 2010;43:
11---7.

6. Aghamohammadi A, Cheraghi T, Gharagozlou M,  Movahedi M,
Rezaei N, Yeganeh M,  et al. IgA deficiency: correlation between
clinical and immunological phenotypes. J Clin Immunol.
2009;29:130---6.

7. Schroeder Jr HW. Genetics of IgA deficiency and com-
mon  variable immunodeficiency. Clin Rev Allergy Immunol.
2000;19:127---40.

8. Aghamohammadi A, Mohammadi J,  Parvaneh N, Rezaei N,
Moin M, Espanol T, et  al. Progression of selective IgA defi-
ciency to common variable immunodeficiency. Int Arch Allergy
Immunol. 2008;147:87---92.

9. Edwards E, Razvi S,  Cunningham-Rundles C. IgA deficiency: clin-
ical correlates and responses to pneumococcal vaccine. Clin
Immunol. 2004;111:93---7.

10. Mohammadi J, Ramanujam R, Jarefors S, Rezaei N, Aghamo-
hammadi A, Gregersen PK, et  al. IgA deficiency and the
MHC: assessment of relative risk and microheterogeneity
within the HLA A1 B8, DR3 (8.1) haplotype. J Clin Immunol.
2010;30:138---43.

11. Schroeder Jr HW,  Zhu ZB, March RE, Campbell RD, Berney SM,
Nedospasov SA, et  al. Susceptibility locus for IgA deficiency and
common variable immunodeficiency in the HLA-DR3, -B8, -A1
haplotypes. Mol Med. 1998;4:72---86.

12. Lopez-Mejias R,  Martinez A, Del Pozo N, Fernandez-Arquero M,
Ferreira A, Urcelay E, et  al. Interleukin-6 gene variation in Span-
ish patients with immunoglobulin-A deficiency. Hum Immunol.
2008;69:301---5.

13. Aghamohammadi A, Foroughi F, Rezaei N, Dianat S, Solgi G,
Amirzargar AA. Mannose-binding lectin polymorphisms in com-
mon  variable immunodeficiency. Clin Exp Med. 2009;9:285---90.

14. Rezaei N, Amirzargar AA, Shakiba Y, Mahmoudi M, Moradi B,
Aghamohammadi A. Proinflammatory cytokine gene single
nucleotide polymorphisms in common variable immunodefi-
ciency. Clin Exp Immunol. 2009;155:21---7.

15. Pan-Hammarstrom Q, Salzer U, Du L, Bjorkander J, Cunningham-
Rundles C, Nelson DL, et  al. Reexamining the role of TACI coding
variants in common variable immunodeficiency and selective
IgA deficiency. Nat Genet. 2007;39:429---30.

16. Rezaei N, Aghamohammadi A, Shakiba Y, Mahmoudi M, Jalali A,
Moradi B, et al. Cytokine gene polymorphisms in com-
mon  variable immunodeficiency. Int Arch Allergy Immunol.
2009;150:1---7.

17. Mohammadi J, Liu C, Aghamohammadi A, Bergbreiter A,
Du L,  Lu J, et al. Novel mutations in TACI (TNFRSF13B)
causing common variable immunodeficiency. J  Clin Immunol.
2009;29:777---85.

18. Rezaei N,  Aghamohammadi A, Kardar GA, Nourizadeh M,
Pourpak Z. T-helper 1 and 2  cytokine assay in  patients with
common variable immunodeficiency. J  Investig Allergol Clin
Immunol. 2008;18:449---53.

19. Rezaei N,  Aghamohammadi A, Nourizadeh M, Kardar GA,
Pourpak Z, Zare A, et  al. Cytokine production by activated T
cells in common variable immunodeficiency. J Investig Allergol
Clin Immunol. 2010;20:244---51.

20. Rezaei N, Aghamohammadi A, Siadat SD, Moin M, Pourpak Z,
Nejati M,  et al. Serum bactericidal antibody responses to
meningococcal polysaccharide vaccination as a basis for clinical

http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0005
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0010
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0015
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0020
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0025
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0030
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0035
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0040
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0045
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0050
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0055
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0060
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0065
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0070
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0075
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0080
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0085
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0090
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0095
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100


426  E.  Farhadi  et  al.

classification of  common variable immunodeficiency. Clin Vac-
cine Immunol. 2008;15:607---11.

21. Rezaei N,  Haji-Molla-Hoseini M,  Aghamohammadi A,
Pourfathollah AA, Moghtadaie M,  Pourpak Z.  Increased
serum levels of  soluble CD30 in patients with common variable
immunodeficiency and its clinical implications. J Clin Immunol.
2008;28:78---84.

22. Rezaei N, Siadat SD, Aghamohammadi A, Moin M, Pourpak Z,
Norouzian D, et  al. Serum bactericidal antibody response
1 year after meningococcal polysaccharide vaccination of
patients with common variable immunodeficiency. Clin Vaccine
Immunol. 2010;17:524---8.

23. Rezaei N,  Wing JB, Aghamohammadi A, Carlring J,  Lees A,
Asgarian-Omran H, et  al. B-cell---T-cell activation and inter-
action in common variable immunodeficiency. Hum Immunol.
2010;71:355---62.

24. Aghamohammadi A, Abolhassani H, Biglari M,  Abolmaali S,
Moazzami K, Tabatabaeiyan M,  et  al. Analysis of  switched mem-
ory B cells in patients with IgA deficiency. Int Arch Allergy
Immunol. 2011;156:462---8.

25. Vodjgani M, Aghamohammadi A, Samadi M, Moin M, Hadjati J,
Mirahmadian M, et al.  Analysis of  class-switched memory
B cells in patients with common variable immunodeficiency
and its clinical implications. J  Investig Allergol Clin Immunol.
2007;17:321---8.

26. Mahdaviani SA, Hirbod-Mobarakeh A, Wang N,
Aghamohammadi A, Hammarstrom L,  Masjedi MR, et  al.
Novel mutation of the activation-induced cytidine deaminase
gene in a Tajik family: special review on hyper-immunoglobulin
M syndrome. Expert Rev Clin Immunol. 2013;8:539---46.

27. Davies EG, Thrasher AJ. Update on the hyper immunoglobulin
M syndromes. Br  J  Haematol. 2010;149:167---80.

28. Duvvuri B, Duvvuri VR, Grigull J, Martin A, Pan-Hammarstrom Q,
Wu GE, et al. Altered spectrum of  somatic hypermutation in
common variable immunodeficiency disease characteristic of
defective repair of mutations. Immunogenetics. 2011;63:1---11.

29. Muramatsu M, Sankaranand VS, Anant S, Sugai M, Kinoshita K,
Davidson NO, et al.  Specific expression of  activation-induced
cytidine deaminase (AID), a novel member of the RNA-editing
deaminase family in germinal center B cells. J  Biol Chem.
1999;274:18470---6.

30. Revy P, Muto T, Levy Y, Geissmann F,  Plebani A, Sanal O,
et al. Activation-induced cytidine deaminase (AID) deficiency
causes the autosomal recessive form of  the Hyper-IgM syndrome
(HIGM2). Cell. 2000;102:565---75.

31. Aghamohammadi A, Parvaneh N, Rezaei N,  Moazzami K,
Kashef S, Abolhassani H, et  al. Clinical and laboratory findings
in hyper-IgM syndrome with novel CD40L and AICDA mutations.
J Clin Immunol. 2009;29:769---76.

32. Kashef S,  Ghaedian MM, Rezaei N, Karamizadeh Z,
Aghamohammadi A, Durandy A, et  al. Isolated growth
hormone deficiency in a  patient with immunoglobulin class
switch recombination deficiency. J Investig Allergol Clin
Immunol. 2009;19:233---6.

33. Quartier P, Bustamante J, Sanal O, Plebani A,  Debre M,
Deville A, et al. Clinical, immunologic and genetic analysis
of 29 patients with autosomal recessive hyper-IgM syndrome
due to Activation-Induced Cytidine Deaminase deficiency. Clin
Immunol. 2004;110:22---9.

34. Rezaei N, Aghamohammadi A, Ramyar A, Pan-Hammarstrom Q,
Hammarstrom L.  Severe congenital neutropenia or hyper-IgM
syndrome? A novel mutation of  CD40 ligand in a patient
with severe neutropenia. Int Arch Allergy Immunol. 2008;147:
255---9.

35. Fiorini C, Jilani S, Losi CG,  Silini A, Giliani S, Ferrari S, et  al.
A novel activation-induced cytidine deaminase gene mutation
in a Tunisian family with hyper IgM syndrome. Eur J Pediatr.
2004;163:704---8.

36. Shivarov V, Shinkura R, Honjo T. Dissociation of  in vitro DNA
deamination activity and physiological functions of  AID mutants.
Proc Natl Acad Sci U S A. 2008;105:15866---71.

37. Begum NA, Kinoshita K, Muramatsu M, Nagaoka H, Shinkura R,
Honjo T. De novo protein synthesis is required for activation-
induced cytidine deaminase-dependent DNA cleavage in
immunoglobulin class switch recombination. Proc Natl Acad Sci
U S  A. 2004;101:13003---7.

38. Shivarov V,  Shinkura R, Doi T, Begum NA, Nagaoka H, Okazaki
IM, et al. Molecular mechanism for generation of  antibody
memory. Philos Trans R Soc  Lond B Biol Sci. 2009;364:
569---75.

39. Petersen-Mahrt SK, Harris RS, Neuberger MS. AID mutates E. coli

suggesting a DNA deamination mechanism for antibody diversi-
fication. Nature. 2002;418:99---103.

40. Hummelshoj L,  Ryder LP, Nielsen LK, Nielsen CH, Poulsen LK.
Class switch recombination in selective IgA-deficient subjects.
Clin Exp Immunol. 2006;144:458---66.

41. Offer SM, Pan-Hammarstrom Q,  Hammarstrom L, Harris RS.
Unique DNA repair gene variations and potential associations
with the primary antibody deficiency syndromes IgAD and CVID.
PLoS ONE. 2010;5:e12260.

42. Ohm-Laursen L,  Schjebel L,  Jacobsen K, Permin H,  Svejgaard A,
Barington T. Normal ICOS, ICOSL and AID  alleles in Danish
patients with common variable immunodeficiency. Scand J
Immunol. 2005;61:566---74.

43. Conley ME, Notarangelo LD, Etzioni A. Diagnostic criteria for pri-
mary immunodeficiencies. Representing PAGID (Pan-American
Group for Immunodeficiency) and ESID (European Society for
Immunodeficiencies). Clin Immunol. 1999;93:190---7.

http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0100
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0105
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0110
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0115
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0120
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0125
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0130
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0135
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0140
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0145
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0150
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0155
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0160
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0165
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0170
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0175
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0180
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0185
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0190
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0195
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0200
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0205
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0210
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215
http://refhub.elsevier.com/S0301-0546(13)00102-X/sbref0215

	AICDA single nucleotide polymorphism in common variable immunodeficiency and selective IgA deficiency
	Introduction
	Patients and methods
	Study population
	SNP genotyping
	Statistical analysis

	Results
	Discussion
	Ethical disclosures
	Protection of human subjects and animals subjects
	Confidentiality of Data
	Right to privacy and informed consent

	Conflict of interest
	Acknowledgement
	References


