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Abstract

Background:  Allergen-specific  immunotherapy  is a proven,  highly  effective  treatment  for

IgE---mediated  diseases.  However,  ultra-rush  immunotherapy  is prescribed  infrequently  because

of the perception  that  accelerated  immunotherapy  buildup  leads  to  a  higher  rate  of  systemic

reactions.

Objective: To  evaluate  the  frequency  of  adverse  reactions  in patients  with  IgE---mediated  dis-

eases receiving  house  dust  mite  (HDM)  ultra-rush  immunotherapy.

Methods:  A  retrospective,  observational  study  was  conducted  for  patients  with  IgE---mediated

diseases  receiving  allergen-specific  immunotherapy.  Subcutaneous  immunotherapy  with  depig-

mented polymerized  mites  extract  was  administered  in  two refracted  doses  of  0.2  and 0.3  ml  at

first injection,  and  in single  0.5  ml  doses  in subsequent  monthly  injections.  A 30  min  observation

time was  required  after  each  injection.  Systemic  reactions  were  graded  using  the  World  Allergy

Organisation  grading  system.

Results:  575 patients  were  included.  The  age range  was  1---83  years.  Most  patients  had  respi-

ratory  diseases  (544)  and  101  patients  had  atopic  dermatitis.  A total  of  27  patients  (4.6%)

experienced  139  reactions  (reactions/injections:  1.9%);  22  patients  (3.8%)  experienced  134

local reactions  (local  reactions/injections:  1.8%).  Eight  patients  (1.3%)  experienced  eight  sys-

temic reactions  (systemic  reactions/injections:  0.1%).  Five  systemic  reactions  were  grade  2 and

three grade  1.  Two  systemic  reactions  were  reported  during  buildup.  There  were  no  fatalities.

Conclusion:  Taking  into  account  the  possible  bias  for  the  retrospective  design  of  this  study  we

observed that  immunotherapy  for  patients  with  IgE---mediated  diseases  using  a  depigmented

polymerized  mites  extract,  with  an  ultra-rush  buildup,  has  similar  frequency  of systemic  reac-

tions than  that  seen  in slower  buildup  immunotherapy  in  other  studies.  Accelerated  buildup

could  improve  patients’  adherence  and  reduce  dropout  rates.
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Introduction

One  of  the  principal  factors  cited  against  the  widespread
adoption  of  subcutaneous  immunotherapy  (SCIT)  for  asthma
and  other  allergic  diseases  is the risk  of  serious  adverse
reactions.1 In  the 1980s  a  review  study  reported  incidence
of  systemic  reactions  in  patients  receiving  SIT  for  asthma
over  30%2 but  in the  last  20  years  the prevalence  of sys-
temic  reactions  has been  reported  from  0.25%  to  4%.3---6

When  differential  risks exist  between  therapies,  the  more
risky  therapy  can  only  be  justified  if that  therapy  offers  sub-
stantial  additional  benefit  over the  safer  therapy.  Allergen
immunotherapy  is  the  only  treatment  that  controls  clinical
symptoms  and  simultaneously  modified  the course  of  aller-
gic  diseases  like  asthma,  rhinitis,  conjunctivitis  and atopic
dermatitis.

The  Word  Allergy  Organisation  (WAO)  has  been  making  an
effort  to  unify  the  definition  and  classification  of systemic
reactions  using  five  steps  according  to  the system  affected
and  the  severity  of  the  reaction;3 this  could  be  useful  for
a  homogeneous  classification  between  studies  and  to  eval-
uate  possible  risk  factors  such  as the  type of  extract,7---9

immunotherapy  schedule,10 and  atopic  disease  treated.11,12

Slow  buildups  with  several  injections  per  week  for two
or  three  months  are  frequently  used to  avoid  systemic  reac-
tions  and  some  articles  support  a reduction  of  incidence  with
slow  buildups  compared  with  accelerated  buildups  when
aqueous  extracts  are  used.13,14 However,  slow  buildups  have
a  higher  drop-out  rate  and  there  are  no  studies  evaluating
if  slow  buildups  are better  than  accelerated  buildups  when
depigmented  and  polymerized  extract  are used.  Here we
present  the  results  of  a  retrospective  study  with  575 patients
evaluating  the safety  of IT with  a depigmented  and polyme-
rized  mites  extract  with  a  buildup  phase  of  two  injections
in  one  day.

Methodology

This  retrospective  study  was  designed  to  evaluate  local  and
systemic  reactions  after  immunotherapy  with  house  dust
mites  (HDM)  during  the  buildup  and/or  maintenance  dos-
ing.  The  study  was  conducted  in a  single  allergy  centre with
six  allergists  associated  at the University  of  Antioquia  and
was  approved  by  the University  Institutional  Review  Board.

Patients  receiving  SCIT  for  the  period  of May
2007---September  2011, were included.  Subcutaneous
Immunotherapy  with  depigmented  polymerized  mites
extract  (Leti,  Madrid  Spain)  was  administered  monthly.  Mite
allergen  extracts  were  administered  in two  refracted  doses
of  0.2  and  0.3  ml  during  buildup,  and  in single  0.5  ml  doses
(50  DPP)  in subsequent  monthly  injections  (Table  1).  A
30  min  observation  time  was  required  after  each injection,
for  observing  and  counteracting  possible  side  effects.

Table  1  Ultra  rush  immunotherapy  protocol.

Face  Day  #  Injection  Volume  Concentration

Buildup 1  day 1  0.2  ml  50  DPP

1 0.3  ml  50  DPP

Maintenance  Monthly  1  0.5  ml  50  DPP

Table  2  Demographic  features.

Demographics  Finding

Total  patients  575  (100%)

Females  294  (51%)

Age 15  (1---83)

Diagnosis

Asthma  313  (54.4%)

Rhinitis  505  (87.8%)

Conjunctivitis  251  (43.6%)

Atopic Dermatitis  101  (17.5%)

Premedication  before  immunotherapy  478  (82.6%)

Patients  or  patients’  parents  were  instructed  to  identify
and  report  any  delayed  reaction.

In our  population  we  usually  do  immunotherapy  against
a  single  source  of  allergens,  principally  dust mite.  In  pol-
ysensitized  patients  with  two  or  more  sources  that  prove
to  be clinically  relevant,  we  vaccinated  with  those  extracts
separately,  however  this  is  very  infrequently  and only nine
patients  of this  group  needed  it.

To  classify  systemic  reactions,  the World  Allergy  Orga-
nisation  subcutaneous  immunotherapy  grading  system  was
used.  The  reactions  of patients  and the  treatment  pro-
vided  were  recorded  at the time  of  the reaction  taking  into
account  the type of  reaction  (local,  systemic),  symptoms,
time,  organ systems  affected.15

The  clinical  history  of  patients  was  reviewed  for  perti-
nent  historical  information.  Particular  attention  was  focused
on  sensitisation  pattern  (monosensitized,  polysensitized)
and  allergic  diseases.

Results

Patient  characteristics

Five  hundred  and seventy-five  patients  received  ultra-rush
mite  immunotherapy.  Patients  with  HDM  immunotherapy
had  a mean  age of  15  years  with  a  mode of 10  and  ranged
from  1 to  83  years  of age.  Two  hundred  and  ninety-four
(51%)  patients  were  female;  all  patients  had  an IgE-mediated
disease  diagnostic  by  an allergist  (Table  2). Five hundred
and  forty-four  (94.6%)  patients  had  a respiratory  disease;
allergic  asthma  (313  =  54.4%)  or  rhinitis  (505  =  87.8%).  Two
hundred  and fifty-one  (43.6%)  had  allergic  conjunctivitis  and
101  (17.5%)  atopic  dermatitis.

Three  patients  with  HDM  immunotherapy  received  dog
dander  immunotherapy  too.  Among  the  patients  receiving
mites,  541  were  vaccinated  with  a combination  of  Der f/Der

p; 13 with  Blo  t/Der  f/Der  p; 4  with  only Der  f; 10  with  only
Der  p,  and  7 with  only  Blo  t.
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Table  3  Systemic  reactions.

#  Gender  Age  Polysensitized  Asthma  IT Extract  #  Doses  SR  LR #LR  Grade  SR  Symptoms  or  signs  Total

Epinephrine

given

43  F  5 Yes  Yes  no

controlled

Der  f/Der

p

2  No 0  2  Hives  and  wheezing  No

74 F  20  Yes  Only  exercise  Der  f/Der

p

1*  No 0  2  Hives  and  wheezing  0,3  mg

304 F  16  Yes  Yes  partial

controlled

Der  f/Der

p

8  Yes  2  1  Rhinorrea  and  ocular

itching

No

306 M  5 Yes Yes  no

controlled

Der  f/Der

p

10  No 0  2  Wheezing  No

312 M  19  Yes No  Der  f/Der

p

6  No 0  2  Wheezing  and  ocular

itching

No

323 F  20  Yes  Yes  partial

controlled

Der  f/Der

p

9  Yes  3  2  Hive,  upper  airway

pruritus  and

wheezing

No

413 M  6 Yes  Yes  controlled  Der  f 1*  No 0  1  Rhinorrea  and  ocular

itching

No

534 M  13  Yes  No Der  f/Der

p

12  No 0  1  Severe  headache  No

Reactions

Seven  thousand  two  hundred  and fifty-six  injections  with
HDM  extract  were registered;  725 buildup  and  6533  main-
tenance  injections.  One  hundred  and twenty-three  patients
had  two  or  more  buildup  because  immunotherapy  was  sus-
pended  for  more  than  three  months.  Twenty-seven  (4.6%)  of
575  patients  who  received  HDM  ultra  rush  immunotherapy
experienced  a local  or  systemic  reaction,  with  a  total  of 139
reactions  (reactions/injections:  1.9%).

Local  reactions  (LR)

Twenty-two  patients  (3.8%)  experienced  134 local  reactions
(local  reactions/injections:  1.8%);  133 were  hives  and/or
erythema  and  one  had  pain  for  three  days.  Most  local  reac-
tions  were  during  the first  eight  months  of  immunotherapy
and  in  most patients  these  symptoms  did  not  appear  again
after  the  eighth  dose.  However  six patients  presented  local
hives  even  after  50  injections.

Systemic  reactions  (SR)

Based  on  the  WAO  subcutaneous  immunotherapy  systemic
reaction  grading  system,  eight  patients  (1.3%)  with  HDM
ultra  rush  immunotherapy  had a total  of eight  systemic  reac-
tions  (SR/injections:  0.11%)  (Table  3);  five  grade  2 and  three
grade  1.  Two  reactions  were  during  buildup  (SR/buildup
injections:  0.27%).

Systemic  reactions  were  principally  airway  symptoms
(7/8)  and  cutaneous  symptoms  (3/8)  (Table 4). All reac-
tions  were  during  the  first  30  min after the administration
of  immunotherapy.  There  were  no  delayed  reactions.  All
patients  with  systemic  reactions  had  rhinitis,  and  six  had
asthma.  None  had  atopic  dermatitis.  There  were no fatali-
ties.

We did  not  pretreat  with  steroids  or  antihistamines,  but
478  (83.1%)  were  receiving  antihistamine  daily  as  part  of
their  pharmacology  treatment  for IgE-mediated  diseases.

Risk  factors  for  systemic  reactions

We  observed  some variables  to identify  possible  risk  factors
of  SR;  the age  of patients  with  SR  was  under  20  years  (5---20).
Six  patients  had asthma;  three  without  control,  two  partially
controlled,  and  one controlled.  All patients  with  SR were
polysensitized  and  were  receiving  antihistamines  as  part  of
the pharmacology  treatment.  Three  patients  with  SR had
local  reactions  previously.

Table  4  Reported  symptoms  during  systemic  reactions.

Systemic  reactions  # of

Reactions

%  of  total

patients

WAO  grade 8  1.3

Grade  1 3 0.5

Grade  2 5 0.8

Grade  3 0 0

Grade  4 0 0

Grade  5 0 0

Eyes  3 0.5

Skin 3 0.5

Upper  Airway  3 0.5

Lower  Airway  5 0.8

SNC  1 0.1

Cardiovascular  0 0

Reactions  involving  a  single

organ

2 0.3

Reactions  involving  two  or

more organ  systems

6 1
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SR  treatment

Only  one  patient  with  grade  2 SR  received  adrenaline.
Oral  antihistamines  were given  in each  patient  with  SR.
Two  patients  received  intramuscular  antihistamines.  Two
patients  received  intramuscular  glucocorticoids  and  in  three
inhaled  beta  agonist  was  used.

Immunotherapy  with  other  extracts

During  the study  period  only  nine  patients  required
immunotherapy  with  extracts  different  than  HDM.  Five
patients  received  dog  dander  immunotherapy,  one  with  cat
at  the  same  time.  One  patient  received  ants  extract,  two
hymenopterans  and one  mosquito.

Discussion

Controlled  studies  of  immunotherapy  usually  conducted  with
single  allergens,  have  demonstrated  a  reduction  in respira-
tory  symptoms  caused  by  exposure  to  grass,  cat,  house-dust
mite,  ragweed,  Cladosporium, and  Alternaria.16---18 A meta-
analysis  of  88  randomised,  placebo-controlled  studies  has
confirmed  the  effectiveness  of  immunotherapy  in asthma
and  rhinitis,  with  a significant  reduction  in asthma  symptoms
and  medication  and  with  improvement  in  bronchial  hyper-
reactivity.19 This  meta-analysis  included  42  trials  for  allergy
to  HDM,  27  for  pollen  allergy,  and  10  for  animal  dander.  On
the  other  hand, only  six trials  with  multiple  allergen  ther-
apy  which  is commonly  used  in United  States  were  included.
Most  of  our  patients  received  the mixed  Der  f and Der  p for
immunotherapy;  both  are  mites  from  the  same genus  and
have  high  cross-reactivity,  however,  each one has  particu-
lar  allergens  that  are not  shared  between  species.Despite
its proven  benefits,  only  a  small  percentage  of  patients
with  allergic  disease  use  immunotherapy,  in part  because
of  the  inconveniences  associated  with  treatment  like  risk
of  adverse  reactions  and  because  conventional  buildup
involves  once  or  twice-weekly  injections  over the course
of  several  months  to  reach the  maintenance  dose,  requir-
ing  frequent  visits  to  a  physician’s  office and possibly  time
missed  from  school  or  work,  which  is  the principal  reason
why  many  patients  discontinue  treatment  before  comple-
ting  the  recommended  protocol.20---22Accelerated  protocols
of  immunotherapy  typically  involve  a  faster  buildup,  reach-
ing  the  maintenance  dose  in a few  days or  within  a  month,
however  these  are prescribed  infrequently  because  some
studies  have  reported  a  higher  incidence  of reactions,  nev-
ertheless  others  have  found  no  significant  difference.14,23---27

Recently  Christopher  et  al.,  in  a multicentre  study  with
441  patients,  reported  that  10.9%  of  patients  receiving  clus-
ter  immunotherapy  experienced  a  systemic  reaction  during
buildup.28 As  an explanation,  they  propose  that  the higher
incidence  of  SR  in the study  is  because  it  includes  only
patients  with  an aggressive  buildup  protocol  consisting  of
eight  visits  (two  per  week)  with  increasing  concentration
of  mites  immunotherapy  extract.  In  our  study  we  did  725
ultra-rush  mite buildup  in  575  patients  and  only two  pre-
sented  a  systemic  reaction during this  phase  and  six  present
SR  during  the  maintenance  phase;  a  very  low  frequency  in
comparison  with  other  studies  with  accelerated  protocols.
In  our  protocol  during  the  buildup  we  applied  the mainte-
nance  concentration  divided  into  two  injections  and patients

had to  wait  for  one  hour.  In the maintenance  phase  patients
only  have  to wait  only  for  30  min monthly.  This  protocol  is
more  comfortable  for  patients  and  reduces the  frequency
of drop-out  of  immunotherapy  or  irregular  assistance.  Dif-
ferent  factors  could  explain  the  low frequency  of  adverse
reactions  in our  study  compared  with  the report  of  Christo-
pher  and  other  articles:  We  used a depigoid  hypoallergenic
extract  and  we  generally  apply  no  more  than  one source  of
allergens,  however  it  is  necessary  to  be careful  went  com-
paring  retrospective  studies  for  possible  bias.  In  articles  with
a  retrospective  design,  some  reactions  could  not  be reported
under  the  new  classification  of  the WAO  and  it  is difficult
to  compare  different  schedules.  However,  in our  study  all
patients  were  clinically  evaluated  during  immunotherapy
and  any  changes  in the patient  were  recorded  so it is  unlikely
to  have  missed  any  reaction.

Several  previous  studies  have  been  published  demon-
strating  the  safety  of  immunotherapy  with  modified
extracts.29,30 Casanova  et al.  included  in  a prospective
observational  study  1068  patients  with  rhinoconjunctivitis
and/or  asthma  sensitized  to  mites  and/or  pollen  using  the
same  schedule  as  us and  they  found five  immediate  sys-
temic  reactions  and  three  delayed  grade  2 reactions  after
2136  injections  (0.66%  per  patient  and 0.4%  per  injection).31

The  frequency  of  reactions  per  injections  was  slightly  higher
than  found by  us,  however  only  one  of  the eight  reactions
was  with  mites; the other  seven  were with  pollen  extracts.
Hernandez  et al.,  evaluated  the safety  of  immunotherapy
after  three  years  of  therapy  (1837  doses)  in a group  of  77
patients  between  two  and  five  years  and  found  only  one  sys-
temic  reaction  (0.1%)  using  a cluster  schedule  (three  days).32

Similar  to  the findings  of  Hernandez  et al.,  in our  group
of  children  under  five  years  (74  children)  only  two  had  a
systemic  reaction  after  doses  of  859 (0.2%).

We  explored  potential  risk  or  protective  factors  for  SR
described  in other  articles,  which include  gender,  age,  pol-
ysensitization,  local  reactions  and premedication;  these
factors  do not  appear  to be  predictive  of  subsequent  sys-
temic  reactions.  However,  the  low incidence  of  SR in  our
study  makes  it  difficult  to  determine  a  significant  difference.
We  observed  that  all  patients  with  SR were  polysensitized
and  five  had no  control  or  partial  control  of  asthma.  So  the
main  reason  for  SR in  our study  could  be  medical  mistake.

Some  articles  report  that  20%---30%  of  systemic  reac-
tions  occurred  after  one  hour  of  injection,33---35 however
in  our patients  all  adverse  reactions  occurred  during  the
first 30  min  and we  had  no  delayed  reactions.  Based  on
this  finding,  we  considered  that  the observation  period
for  30---60  min,  as  recommended  by  the American  and
European  consensus  of  immunotherapy  is  as  good  for  con-
ventional  buildup  as  for  ultra-rush  immunotherapy.  It has
been described  that  the principal  reason  for  discontinued
immunotherapy  is  large local  reactions  (18%),  schedule  con-
flicts  (17%)  or  systemic  reactions  (24%).28 In  our  population
none suspend  immunotherapy  for  local  or  systemic  reac-
tions;  the principal  reason  for  stopping  immunotherapy  was
problems  with  the  social  security  system.

We  have  preliminary  results  that  show  a good  clinical
response  with  this  ultra-rush  immunotherapy  schedule  in
patients  with  respiratory  allergic  diseases36 and  even  in
patients  with  atopic  dermatitis.37 Until  recently,  it was  gen-
erally  agreed  that  immunotherapy  should not be  used  in
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patients  with  atopic  dermatitis  unless  they  have  another
respiratory  atopic disease,  but  the third  task  force  of
the  AAAAI  consensus  suggest  the use  of  immunotherapy  in
patients  with  atopic  dermatitis  based on  some  studies  of
efficacy.3 However,  the safety  of  immunotherapy  in patients
with  atopic  dermatitis  has  been  little  studied  and  some
authors  claim  for  precaution  especially  in patients  with
atopic  dermatitis  polysensitized  with  respiratory  compro-
mised.  We  evaluated  HDM  ultra  rush  immunotherapy  in 101
patients  with  atopic  dermatitis  all  of  them  polysensitized
and  55  with  asthma  for  a mean  time  of  nine  months  per
patient  (one  buildup  nine  maintenance  per  patient)  and
none  presented  systemic  reactions.  These  results  support
the  safety  of  immunotherapy  in those  patients  with  atopic
dermatitis  with  or  without  asthma  or  polysensitisation.

In  conclusion,  mite  immunotherapy  for  patients  with
IgE---mediated  diseases  using  a  depigmented  polymerized
mites  extract  with  an ultra-rush  buildup,  has similar  fre-
quency  of  systemic  reactions  than  that  reported  in  slow
buildup  immunotherapy.  On the  other  hand,  ultra  rush
buildup  could  reduce  the  number  of  injections  and thus
improve  patients’  adherence  to  treatment  and  reduce  the
drop-out  rate.
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MJ. Safety of specific immunotherapy using a depigmented and
polymerized extract of  Dermatophagoides pteronyssinus in chil-
dren under five years of age. Allergol Immunopathol (Madr).
2011;39:267---70.

33. Serrano P, Justicia JL, Sánchez C, Cimarra M,  Fernández-Távora
L, Orovitg A, et  al. Systemic tolerability of specific subcu-
taneous immunotherapy with index-of-reactivity-standardized
allergen extracts administered using clustered regimens: a
retrospective, observational, multicenter study. Ann Allergy
Asthma Immunol. 2009;102:247---52.

34. Harvey SM, Laurie S, Hilton K, Khan DA. Safety of rush
immunotherapy to multiple aeroallergens in an adult popula-
tion. Ann Allergy Asthma Immunol. 2004;92:414---9.

35. Sharkey P, Portnoy J.  Rush immunotherapy: experience
with a one-day schedule. Ann Allergy Asthma Immunol.
1996;76:175---80.

36. Restrepo M, Sanchez J,  Cardona R, Diez S. What is the differ-
ence in the effectiveness of Immunotherapy in patients with
different patterns of sensitization and age. In:  Allergy, Asthma
and Immunology from Genes to Clinical Application. 2011. p.
33---418.

37. Sanchez J,  Cardona R. Clinical and immunological changes
of immunotherapy in patients with atopic dermatitis:
randomized controlled trial. ISRN Allergy. 2012:1---9,
http://dx.doi.org/10.5402/2012/183983.

dx.doi.org/10.5402/2012/183983

	Safety of immunotherapy in patients with rhinitis, asthma or atopic dermatitis using an ultra-rush buildup. A retrospectiv...
	Introduction
	Methodology
	Results
	Patient characteristics
	Reactions
	Local reactions (LR)
	Systemic reactions (SR)
	Risk factors for systemic reactions
	SR treatment
	Immunotherapy with other extracts


	Discussion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflict of interest
	References


