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years,  ANOVA,  p  < 0.01)  and  agammaglobulinaemic  patients
(44  ±  17  years,  ANOVA,  p  =  0.012).  Baseline  mean  serum  IgG

loaded from http://zl.elsevier.es, day 17/04/2014. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited. This early online article has 
c
m
f
a
G
I
c
[
c

t
4
p
b
s

l
2
3
a
t
w
e
i

M
i
[

9
P
w
t
(
r
6

(
a
p
(

deficiencies in a Clinical
Immunology Unit

To  the  Editor,

Intravenous  immunoglobulin  preparations  (IVIG)  are  indi-
cated  as  the  treatment  of  choice  in  a  number  of  primary  and
secondary  antibody  deficiencies.1---3 There  are  many  options
for  IgG  replacement,  and  the  choice  is  an  individual  one
based  on  many  factors.4 The  present  audit  was  developed
to  examine  the  current  hospital  practice  of  IVIG  use  for
replacement  therapy  of  antibody  deficiencies  in  a  Clinical
Immunology  Unit.

A  two-month  (February---March  2013)  prospective  audit  of
all  IVIG  use  for  replacement  therapy  of  antibody  deficien-
cies  in  two  Immunology  Day  Hospitals  was  conducted  at  the
Clinical  Immunology  Unit  in  the  Gregorio  Marañon  Hospital
in  Madrid.  Patients  receiving  subcutaneous  immunoglobulin
were  not  included  in  this  study.  Medical  files  and  dispens-
ing  records  were  prospectively  examined.  A  questionnaire
was  used.  Solid  organ  transplantation  recipients  receiving
IVIG  therapy  because  of  IgG  hypogammaglobulinaemia  and
severe  infections  were  not  included  in  this  audit  as  they
were  receiving  replacement  IVIG  therapy  in  other  facilities
of  the  hospital.

Ninety-seven  patients  were  included  during  the  study
period.  The  main  four  groups  of  distinct  antibody  deficien-
cies  using  IVIG  at  the  time  of  the  study  were:  Group  1:
Common  variable  immunodeficiency  (CVID,  n  =  36);  Group
2:  agammaglobulinaemic  patients  (n  =  3,  X-linked  agamma-
globulinaemia  [n  =  2],  Good’s  Syndrome  [n  =  1]);  Group  3:
other  primary  antibody  deficiencies  (n  =  22,  including  spe-
cific  antibody  deficiencies  with  normal  IgG  levels  [n  =  12],
IgG  subclass  deficiency  [n  =  6],  hyper  IgM  Syndrome  [n  =  1],
other  [n  =  3]);  and  Group  4:  secondary  antibody  deficiencies
(n  =  36,  including  IgG  hypogammaglobulinaemia  and  recur-
rent  infections  secondary  to  lymphoma  [n  =  14],  chronic
lymphocytic  leukaemia  [n  =  2],  immunosuppressive  therapy
[n  =  9],  rituximab  [n  =  2],  asthma  or  COPD  using  corticoste-
roids  [n  =  5]  and  other  [n  =  4]).
Please  cite  this  article  in  press  as:  Arriaran  L,  et  al.  Audit  of  the
cies  in  a  Clinical  Immunology  Unit.  Allergol  Immunopathol  (Mad

Mean  age  was  57,  interval  19---87  years,  67  women,  30
men.  Patients  with  secondary  antibody  deficiencies  were  sig-
nificantly  older  (69  ±  14  years)  that  CVID  patients  (50  ±  17
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oncentrations  at  the  time  of  indication  of  IVIG  replace-
ent  therapy  (before  commencement  of  IVIG)  were  as

ollows:  Group  1,  CVID:  349  ±  166  [47---570  mg/dL];  Group  2,
gammaglobulinaemic  patients:  208  ±  25  [180---230  mg/dL];
roup  3,  specific  antibody  deficiencies  with  normal  or  high

gG  levels:  1360  ±  595  mg/dL  [706---2800  mg/dL],  IgG  sub-
lass  deficiencies  with  normal  total  IgG  levels:  1084  ±  380
762---1600  mg/dL];  and  Group  4:  secondary  antibody  defi-
iencies:  380  ±  151  [111---673  mg/dL].

Three  preparations  were  available  in  the  hospital  at  the
ime  of  the  study:  preparation  A  (5%  concentration,  n  =  45,
6.4%),  preparation  B  (10%  concentration,  n  =  38,  39.2%)  and
reparation  C  (5%  concentration,  n  =  14,  14.4%).  The  distri-
ution  of  preparations  in  the  four  groups  of  patients  was
imilar.

Overall,  the  protocol  used  followed  current  guide-
ines  for  IVIG  replacement  therapy  including  a  dose  of
00---800  mg/kg/month  with  an  interval  between  doses  of
---4  weeks.  Individual  adjustments  in  the  administered  doses
nd  intervals  were  performed  taking  into  account  the  main-
enance  of  IgG  levels  reached  by  each  patient  in  combination
ith  the  clinical  efficacy.  The  catabolic  rate,  tolerability  of
ach  product  and  logistic  issues  also  affected  the  doses  and
nterval  between  administrations  of  IVIG  infusions.

Mean  total  prescription  of  IVIG  was  of  2695  g  per  month.
ean  individual  dose  was  of  28  ±  12  g/patient/month,

nterval  7---60  g/month  (mean  465  ±  195  mg/kg/month
111---1110  mg/kg/month]).

Mean  pre-infusion  IgG  serum  concentration  was
17  ±  402  mg/dL  with  an  interval  of  287---2720  mg/dL.
re-infusion  IgG  levels  obtained  with  distinct  preparations
ere  as  follows:  preparation  A  873  ±  413  mg/dL,  prepara-

ion  B  885  ±  289  mg/dL  and  preparation  C  1145  ±  560  mg/dL
ANOVA,  p  =  0.07).  The  ratio  IgG/dose  was  as  follows:  prepa-
ation  A  41  ±  28,  preparation  B  43  ±  29  and  preparation  C
9  ±  44  mg/dL/g  infused  of  IVIG  (ANOVA,  p  =  0.012).

CVID  patients  used  similar  doses  of  IVIG
477  ±  210  mg/kg/month)  to  patients  with  secondary
ntibody  deficiencies  (451  ±  124  mg/kg/month,  ANOVA,

 =  0.59)  to  maintain  similar  pre-infusion  IgG  levels
766  ±  239  vs  814  ±  276  mg/dL,  ANOVA,  p  =  0.47).  Agamma-
 use  of  intravenous  immunoglobulin  for  antibody  deficien-
r).  2014.  http://dx.doi.org/10.1016/j.aller.2013.12.003

lobulinaemic  patients  tended  to  require  higher  IVIG  doses
656  mg/kg/month)  than  CVID  and  secondary  hypogam-
aglobulinaemic  patients  (ANOVA,  p  =  0.12  and  p  =  0.11,

aña, S.L. All rights reserved.
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espectively)  to  maintain  similar  IgG  concentrations
698  ±  24  mg/dL).

The  mean  infusion  interval  of  time  between  IVIG  doses
as  of  3.7  weeks.  Distribution:  2  weeks:  13.5%,  3  weeks:
1.3%,  4  weeks:  42.7%.

Maximum  IVIG  infusion  rate:  5%  preparations:
59  ±  50  mL/h,  interval  40---250  mL/h;  10%  preparation:
33  ±  69  mL/h,  interval  40---430  mL/h.  Maximum  IVIG
nfusion  rates  were  significantly  lower  in  those  patients
ho  referred  to  have  adverse  reactions  (128  ±  57  mL/h  vs
58  ±  58  mL/h,  Student’s  t  test,  p  =  0.026).

Mean  total  time  of  IVIG  infusions  was  of  2.4  ±  1.2  h  with
n  interval  of  1---6.5  h.  20%  of  patients  required  more  than

 h  to  receive  their  IVIG  doses.
Prevalence  of  adverse  reactions:  headache  19%,  asthe-

ia  4%,  malaise  5%.  No  adverse  reactions  were  reported
y  72%  of  patients  at  the  time  of  the  study.  Prevalence  of
atients  with  adverse  reactions  with  the  distinct  prepara-
ions:  preparation  A  33%,  preparation  B  26%,  preparation

 21%  (Chi-square,  p  =  0.63).  The  prevalence  of  adverse
eactions  at  the  time  of  study  was  similar  in  the  distinct
ndications  (Chi-square,  p  =  0.94).

This  audit  emphasizes  the  variability  in  distinct  param-
ters  related  with  the  administration  of  IVIG  products  for
eplacement  therapy  in  clinical  practice.  Wide  range  of
ges  of  the  patients,  heterogeneous  conditions  within  differ-
nt  antibody  deficiencies,  patients  requiring  different  doses
ccording  to  their  distinct  IgG  catabolic  rates  and  higher  pre-
nfusion  IgG  levels  obtained  with  some  preparates  are  also
art  of  this  variability.  IVIG  requires  well-trained  personnel
o  deal  with  this  variability.  On  the  other  hand  these  char-
cteristics  should  be  taken  into  account  when  patients  are
cheduled  in  Day  Hospitals  and  for  the  selection  of  poten-
ial  candidates  for  switching  to  SCIG  or  IVIG-home-therapy.
he  availability  of  more  than  one  preparation  (with  distinct
oncentrations)  in  the  hospital  offers  an  advantage  to  deal
ith  this  variability.
Please  cite  this  article  in  press  as:  Arriaran  L,  et  al.  Audit  of  the
cies  in  a  Clinical  Immunology  Unit.  Allergol  Immunopathol  (Ma
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