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Abstract
Background:  No  data  are  available  on  the  incidence  of  drug  hypersensitivity  (DH)  reactions
in outpatient  settings  of  tertiary  allergy/immunology  clinics.  Our  aims  were  to  document  the
frequency  of  outpatient  hospital  admissions  due  to  DH  reactions  to  allergy/immunology  clinics
in adults  and  the  management  of  these  reactions  in  real  life.  We  also  investigated  whether  drug
allergy affected  social  and  medical  behaviours  of  the  patients.
Methods:  This  multi-centre  study  was  performed  for  one  year  with  the  participation  of  11  out
of 16  tertiary  allergy/clinical  immunology  clinics  in  Turkey.  The  study  group  consisted  of  the
patients  with  DH  reactions.  Results  of  a  questionnaire  including  drug  reactions  and  management
Please  cite  this  article  in  press  as:  Çelik  GE,  et  al.  Drug  allergy  in  tertiary  care  in  Turkey:  Results  of  a
national  survey.  The  ADAPT  study:  Adult  drug  allergy  perception  in  Turkey.  Allergol  Immunopathol  (Madr).  2013.
http://dx.doi.org/10.1016/j.aller.2013.07.007

were recorded.
Results:  Among  54,863  patients,  1000  patients  with  DH  were  enrolled  with  a  median  of  2.1%  of
all admissions.  In  real  life  conditions,  the  majority  of  approaches  were  performed  for  finding
safe alternatives  (65.5%;  1102  out  of  1683)  with  11.7%  positivity.  Diagnostic  procedures  were
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positive  in  27%  (154/581)  of  the  patients.  The  majority  of  the  patients  had  higher  VAS  scores
for anxiety.  A  total  of  250  subjects  (25%)  reported  that  they  delayed  some  medical  procedures
because of  DH.
Conclusion:  Our  results  documented  the  frequency  of  admissions  due  to  DH  reactions  to
allergy/clinical  immunology  clinics  for  the  first  time.  Although  physicians  mostly  preferred  to
perform drug  tests  in  order  to  find  safe  alternatives,  considering  the  fact  that  DH  was  confirmed
in 27%  of  the  patients,  use  of  diagnostic  tests  should  be  encouraged,  if  no  contraindication  exists
in order  to  avoid  mislabelling  patients  as  DH.
© 2013  SEICAP.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.
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dverse  drug  reactions  [ADRs]  have  been  shown  to  cause
ignificant  morbidity  in  hospitalised  patients,  with  an  incre-
ent  in  the  hospital  cost.1---4 Most  of  our  knowledge  about
DRs  has  come  from  studies  performed  on  hospitalised
atients.1---6 These  reactions  are  mainly  based  on  retrospec-
ive  evaluation  of  hospital  data  in  which  not  only  drug
ypersensitivity  reactions  but  also  all  ADRs  are  included.5---8

he  burden  of  drug  hypersensitivity  is  based  mostly  on
elf-reported  data,  in  which  variation  in  the  prevalence
ates  of  drug  allergy/hypersensitivity  in  adults  was  shown,
ependent  on  the  discrepancies  in  methodology  and  study
opulations.9---13 On  the  other  hand,  very  limited  data  are
vailable  on  the  incidence  of  drug  reactions  in  outpatient
linical  settings.14 In  Turkey,  a  few  population-based  studies
n  some  selected  groups  have  provided  prevalence  rates  of
elf-reported  drug  hypersensitivity  reactions  of  2.9%15 and
.7%16 in  two  separate  studies  performed  among  medical
tudents,  and  of  3.6%17 in  male  adults.

Drug  allergy/hypersensitivity  reactions  are  one  of  the
ost  challenging  areas  for  the  allergists/clinical  immu-

ologist  in  their  daily  lives.  Besides  self  admissions
y  the  patients,  these  patients  are  also  referred  to
llergists/immunologists  by  primary  care  physicians  as
anagement  of  drug  allergy/hypersensitivity  reactions  are

omplex  for  a  primary  care  physician.  Management  of  these
ases  is  mainly  based  on  recommendations  of  international
uidelines  and  requires  a  careful  approach  to  the  patients’
istory,  as  well  as  performing  drug  skin  testing  and  provo-
ation  tests  mainly  based  on  the  need  of  the  patients.18---22

hese  tests  are  mainly  used  for  finding  safe  alternatives  or  to
stablish  true  diagnosis  of  drug  hypersensitivity.  However,  so
ar,  no  data  exist  on  hospital  admissions  due  to  drug  hyper-
ensitivity  reactions  to  allergy/clinical  immunology  centres.
n  addition,  it  is  also  not  reported  how  these  tests  are  trans-
ated  into  real  life.

Therefore,  the  primary  aim  of  this  multi-centre  study
as  to  assess  the  frequency  of  outpatient  hospital  admis-

ions  to  tertiary  allergy/immunology  clinics  due  to  drug
llergy/hypersensitivity  in  an  adult  population  of  Turkey.
econdarily,  we  aimed  to  document  clinical  practice  in
he  management  of  drug  allergy  in  real-life  conditions.
Please  cite  this  article  in  press  as:  Çelik  GE,  et  al.  D
national  survey.  The  ADAPT  study:  Adult  drug  allergy  perc
http://dx.doi.org/10.1016/j.aller.2013.07.007

e  also  hypothesized  that  drug  allergy  might  affect  some
ocial  and  medical  behaviours  of  the  patients,  and  this
ypothesis  was  investigated  as  a  secondary  aim  of  this
tudy.

a
A
o
o

aterials and methods

tudy  settings

his  is  a  multi-centre  study  that  was  performed  prospec-
ively  for  one  year  between  2009  and  2010.  Candidate  study
entres  were  tertiary  care  allergy/clinical  immunology  clin-
cs  of  Turkey.  In  2009,  there  were  16  tertiary  care  clinics
ncluding  university  hospitals  and  training  and  research  state
ospitals  in  the  field  of  allergy/clinical  immunology  serving
dult  patients  in  Turkey.  Initially,  all  centres  were  invited  to
ake  part  in  the  study,  of  which,  11  centres  agreed  to  par-
icipate.  Study  centres  were  in  the  Central  Anatolia  Region
Ankara  University;  Atatürk  Training  and  Research  Hospital
f  Surgery  and  Diseases  of  the  Chest;  Cumhuriyet  University;
atih  University;  Hacettepe  University;  Kırıkkale  University;
aziosmanpaşa  University],  the  Marmara  Region  (Northwest
art  of  Turkey)  [Istanbul  University],  and  the  Aegean  Region
West  Coast  of  Turkey)  [Celal  Bayar  University;  Ege  Univer-
ity;  Izmir  Atatürk  Research  and  Training  Hospital].

tudy  group

ll  the  cases  who  were  admitted  to  the  outpatient
linics  of  the  study  centres  were  screened  for  drug
llergy/hypersensitivity  reactions.  The  reactions  considered
o  be  related  to  drug  hypersensitivity  were  immediate
eactions  (urticaria/angio-oedema,  bronchospasm,  laryn-
eal  oedema,  rhinitis,  and  systemic  anaphylactoid  reactions
nvolving  hypotension,  laryngeal  oedema,  bronchospasm
nd/or  shock)  and  non-immediate  reactions  (maculopapu-
ar  eruption,  fixed  drug  eruption,  photosensitivity,  contact
ermatitis,  and  other  reactions  such  as  Stevens-Johnson  Syn-
rome,  Toxic  Epidermal  Necrolysis)  to  a  prescribed  drug.
he  patients  who  described  a  reliable  history  of  one  of
hese  reactions  related  to  any  drug  use  were  enrolled  in
he  study.  A  detailed  questionnaire  including  current  and
ast  history  related  to  drug  reactions  as  well  as  physical
xamination  were  performed  in  each  patient  by  an  aller-
ist/immunologist.  In  the  history,  reaction  pattern,  timing
f  the  reaction  after  drug  use,  any  similar  reaction  in  the
ast,  any  improvement  after  drug  removal,  and  presence  of
rug  allergy  in  tertiary  care  in  Turkey:  Results  of  a
eption  in  Turkey.  Allergol  Immunopathol  (Madr).  2013.

ny  individual  risk  factors,  etc.  were  questioned  in  detail.
t  the  end  of  one  year,  all  centres  documented  their  annual
utpatient  clinic  number  in  order  to  calculate  the  frequency
f  drug  allergy/hypersensitivity-related  hospital  admission

dx.doi.org/10.1016/j.aller.2013.07.007
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Drug  allergy  in  tertiary  care  in  Turkey  

among  all  allergy  admissions.  The  study  was  approved  by
the  ethics  committee.

Study  protocol

A  detailed  documentation  related  to  drug  hypersensitivity
reactions,  risk  factors,  and  the  procedures  performed  on  the
patients  were  recorded  for  this  study.

Part  I:  Demographics  and  disease  characteristics  such  as
age,  gender,  presence  of  co-morbid  conditions,  and  family
history  of  drug  hypersensitivity.
Part  II:  Characteristics  of  drug  hypersensitivity  reactions
[type  of  reaction,  duration,  culprit  drug(s),  and  number  of
reactions].
Part  III:  The  management  of  the  patients  in  terms  of  pro-
cedures  performed  on  the  patients  and  the  outcomes  of
these  tests  [see  below].
Part  IV:  This  part  included  assessment  of  the  attitude  of  the
patients  towards  any  drug  use,  anxiety  level,  and  factors
related  to  anxiety.  Anxiety  was  determined  by  visual  ana-
logue  scale  (VAS).  In  this  analysis,  ‘‘0’’  indicated  no  anxiety
related  to  drug  hypersensitivity,  whereas  ‘‘10’’  indicated
the  highest  anxiety  level  related  to  drug  hypersensitivity.
The  other  items  evaluated  in  this  part  of  the  study  were
related  to  whether  the  patients  exhibited  any  limitations
in  their  daily  life  due  to  drug  hypersensitivity.  Finally,  the
patients  were  also  asked  whether  they  had  any  limitation  in
medical  procedures  because  of  drug  hypersensitivity.  The
items  included  in  this  part  were  derived  from  a  previous
focus-group  discussion  performed  by  a  significant  number
of  patients  seen  at  Ankara  University  allergy  outpatient
clinic.

Management  of  the  patients

No  specific  attempts  related  to  this  study  were  conducted;
instead,  usual  management  was  provided  by  each  physi-
cian  specifically  based  on  the  history  and  the  need  of  the
patients.  Recommendations  of  the  European  Network  for
Drug  Allergy  (ENDA)  were  followed  for  management  of  drug
hypersensitivity  reactions.18---22

Following  the  initial  assessment,  the  patients  were  tested
for  diagnostic  purposes  and/or  for  finding  safe  alternatives
depending  on  the  history  and  their  individual  needs.  All  drug
tests  were  performed  under  strict  medical  surveillance  in  a
hospital  setting.  For  diagnostic  approach,  skin  tests  were
performed  initially  if  a  skin  testing  material  was  available.
Skin  prick  and  intradermal  tests  were  used  for  the  diagnosis
of  IgE-mediated  drug  reactions,  such  as  urticaria,  angio-
oedema,  anaphylaxis,  dyspnoea,  and  rhinitis,20,21 whereas
patch  tests  and  delayed  reading  of  intradermal  tests  were
performed  for  the  diagnosis  of  non-immediate  reactions.22

If  these  tests  were  negative,  drug  provocation  tests  (DPTs)
were  performed.18 Briefly,  drug  tests  were  not  performed
in  cases  who  had  the  reaction  within  the  previous  4---6
weeks;  used  a  medication  that  could  affect  the  test  out-
Please  cite  this  article  in  press  as:  Çelik  GE,  et  al.  D
national  survey.  The  ADAPT  study:  Adult  drug  allergy  perc
http://dx.doi.org/10.1016/j.aller.2013.07.007

come,  such  as  antihistamines  and  oral  steroids;  had  active
signs  of  underlying  disease  such  as  urticaria,  uncontrolled
asthma  (forced  expiratory  volume  in  1  second  [FEV1] value
<70%  of  predicted);  uncontrolled  cardiac,  renal  or  hepatic
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isease;  as  well  as  current  upper  airway  infection.  DPTs  were
ot  performed  in  the  patients  who  experienced  severe  reac-
ions  such  as  toxic  epidermal  necrolysis,  Stevens-Johnson
yndrome,  drug-induced  hypersensitivity  reactions,  acute
eneralised  exanthematous  pustulosis,  as  well  as  manifes-
ations  of  specific  organ  involvement.18

Drug  provocation  tests  were  also  performed  to  find  safe
lternatives.

tatistical  analysis

tatistical  analyses  were  performed  using  the  Statistical
ackage  for  the  Social  Sciences  (SPSS  v.11.0;  Chicago,
L,  USA)  for  Windows.  Numeric  values  were  expressed  as
ean  ±  SEM,  whereas  nominal  values  were  given  as  n  (%).
hi-square  tests  were  used  for  comparison  of  nominal  val-
es.  Assessment  of  factors  related  to  severe  reactions  and
nxiety  level  were  performed  by  univariate  analysis.  The
actors  in  the  multivariate  analysis  were  age,  gender,  dura-
ion  of  drug  allergy,  presence  of  asthma,  chronic  urticaria,
revious  reactions,  and  culprit  drugs.  All  directional  p  val-
es  were  two-tailed,  and  significance  was  assigned  to  values
ower  than  0.05.

esults

tudy  group

mong  54,863  patients  screened  for  drug  hypersensitivity,
000  had  a  history  of  drug  hypersensitivity,  leading  to  an
dmission  rate  of  between  0.01  and  4.3%  (median  2.1%).

art  I:  Demographics  and  characteristics  of  the
roup

emales  predominated  in  the  study  group  (76.7%)  [Table  1].
sthma,  psychiatric  disorders  and  chronic  urticaria  were  the
ost  common  co-morbid  disorders  [Table  1].

art  II:  Characteristics  of  the  drug  hypersensitivity

on-steroidal  anti-inflammatory  drugs  (NSAIDs)  were  the
ost  common  cause  of  hypersensitivity  reactions,  followed
y  beta-lactam  antibiotics  [n:  612,  61.1%  and  347,  34.7%,
espectively]  [Table  2].  The  most  common  clinical  presen-
ations  involved  the  skin.  The  frequency  of  urticaria  with  or
ithout  angio-oedema  was  54.7%.

art  III:  Management  of  the  patients

onsidering  the  procedures  performed  for  the  manage-
ent  of  drug  hypersensitivity,  a  total  of  1683  approaches
ere  performed,  581  (34.5%)  of  which  served  for  diagnos-

ic  purpose  and  1102  (65.5%)  for  finding  safe  alternatives
rug  allergy  in  tertiary  care  in  Turkey:  Results  of  a
eption  in  Turkey.  Allergol  Immunopathol  (Madr).  2013.

Table  3].  Among  581  diagnostic  procedures,  154  (27%)  were
ositive.  A  total  of  1102  drug  challenges  for  finding  safe
lternatives  were  performed.  One  hundred  and  thirty  provo-
ations  (11.7%)  were  positive  [Table  3].

dx.doi.org/10.1016/j.aller.2013.07.007
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Table  1  Demographics  and  disease  characteristics  of  the
patients.

Variable

n  1000
Gender  (female)  n  (%) 765  (76.7%)

Age distribution  n  (%)
18---35  years 363  (36.3%)
36---50  years 378  (37.8%)
51---65  years  204  (20.4%)
66---80  years  29  (2.7%)

Occupation  n  (%)
Housewife  381  (38.1%)
Clerk  127  (12.7%)
Student  55  (5.5%)
Others  80  (8%)

Co-morbid  disorders
Asthma  264  (26.4%)
Chronic  urticaria  101  (10.1%)
Psychiatric  disorders  111  (11.1%)
Chronic  sinusitis  84  (8.4%)
Nasal  polyps  75  (7.5%)

History  of  drug  allergy  in  family  members  97  (9.7%)

Table  2  Characteristics  of  hospital  admission  and  history
of drug  hypersensitivity.

Variable

Referral  by  a  physician  n  (%)  233  (23.3%)
Admission  due  to  primarily  drug

reactions  n  (%)
960  (96%)

Prior history  of  admission  to  a  physician
because  of  drug  hypersensitivity

651  (65%)

Number  of  drug  reactions  (mean  ±  SEM)  2.3  ±  0.04
Age at  first  drug  reaction  (mean  ±  SEM)

(years)
33.2  ±  0.47

Time since  the  first  drug  reaction
(mean  ±  SEM)  (months)

84.01  ±  3.4

Single  reactors  n  (%)  662  (69.2%)
Multiple  reactors  n  (%)  294  (30.8%)

Drugs causing  reactions  n  (%)
NSAIDs  612  (61.1%)
Beta-lactam  antibiotics  347  (34.7%)
Non beta  lactam  antibiotics  131  (13.1%)
Local anaesthetics  51  (5.1%)
Neuromuscular  blocking  agents  11  (1.1%)

Hypersensitivity  reactions  caused  by  drugs  n  (%)
Cutaneous  520  (54.7%)
At least  two  system  involvement  200  (21%)
Respiratory  94  (9.8)
Anaphylactic  shock  47  (4.9%)
Maculopapular  eruption  25  (2.6%)
Fixed drug  eruption  18  (1.9%)
Other cutaneous  reactions  11  (1.25)

Table  3  Result  of  drug  tests.

Variable

Number  of  diagnostic  tests  581
# of  positive  tests  n  (%)  154  (27%)
Positivity  by  skin
prick/intradermal  tests  n  (%)

58  (37.6%)

Positivity  by  drug  provocation
tests  n  (%)

96  (62.3%)

Positivity  according  to  culprit  drugs  n  (%)
Analgesics  71/224  (31.9%)
Beta-lactam  antibiotics  39/191  (20.4%)
Non beta-lactam  antibiotics

Quinolones  10/19  (52.6%)
Macrolides  3/14  (21.4%)
Other non  beta-lactam

antibiotics
0/8  (0%)

Neuromuscular  blocking  agents  4/12  (25%)
Local anaesthetics  8/43  (18.6%)

Number  of  tests  for  finding  safe
alternatives

1102

Number  of  positive  tests  n  (%) 130  (11.7%)
Positivity  according  to  alternative  drugs  n  (%)

NSAIDs
Nimesulide  18/104  (17.3%)
Meloxicam  6/130  (4.6%)
Paracetamol 5/76  (6.5%)

Non beta-lactam  antibiotics
Quinolones  26/117  (22.2%)
Macrolides  10/115  (8.7%)

Beta lactam  antibiotics  20/116  (17.2%)

P
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Local  anaesthetics  4/47  (8.5%)
Neuromuscular  blocking  agents  6/36  (16.6%)

art  IV:  Social  and  medical  impact  of  drug  allergy

onsidering  the  attitudes  towards  drug  use  of  the  patients
ith  a history  of  drug  hypersensitivity,  180  (22.8%)  reported
voiding  not  only  the  use  of  the  culprit  drug  but  also  other
rugs.  The  majority  of  the  patients  (n:  485;  60.9%)  preferred
o  use  paracetamol  as  an  analgesic.  According  to  VAS,  the
ajority  had  higher  anxiety  scores  [Fig.  1].  The  main  reason
rug  allergy  in  tertiary  care  in  Turkey:  Results  of  a
eption  in  Turkey.  Allergol  Immunopathol  (Madr).  2013.

or  this  anxiety  was  the  fear  of  recurrence  of  the  previous
eactions  (n:  318;  69.6%),  fear  of  death  (n:  69,  15.1%),  and
ear  of  permanent  impairment  in  the  body  (n:  27;  5.9%).
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Table  4  Limitations  of  the  patients  in  daily  life  and  medical
procedures.

n  (%)

Social  activities
Exercise  (including  jogging,  walking) 188  (23.8%)
In-house  activities  (cleaning,  cooking,
etc.)

163  (20.6%)

Participating  in  social  activities  79  (10%)
Watching  television  61  (7.7%)
Cognitive  activities  (reading  book,
newspaper,  studying,  homework)

56  (7.1%)

Daily  work  activities  54  (6.8%)

Medical  activities
Avoidance  of  diagnostic  procedures
with contrast  media

28  (3.5%)

Delay  in  elective  surgery  74  (9.3%)
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Dental  manipulations  without  any
medications

65  (8.2%)

Presence  of  depression  was  the  only  factor  correlated  with
higher  anxiety  scores  (p  <  0.001).

Some  of  the  patients  reported  limitations  in  their  daily
life  because  of  drug  allergy  [Table  4].  Drug  hypersensitivity
caused  some  limitations  in  medical  procedures  as  well.  A
total  of  250  subjects  (25%)  reported  that  they  delayed  some
medical  procedures  [Table  4].

Discussion

This  nationwide  multi-centred  study  showed  that  admission
to  adult  outpatient  allergy/immunology  clinics  of  tertiary
care  hospitals  in  Turkey  due  to  drug  hypersensitivity  was
around  2%  of  all  admissions.  In  practical  life,  allergists
mostly  preferred  to  perform  drug  testing  in  order  to  find
safe  alternatives.  On  the  other  hand,  based  on  the  diagnos-
tic  test  results,  only  a  minority  of  the  subjects  had  true  drug
hypersensitivity.  Our  results  also  showed  that  having  a  drug
hypersensitivity  might  cause  anxiety  in  the  patients,  which
eventually  leads  to  limitations  in  some  social  behaviour  such
as  reading  books,  watching  television  or  joining  a  social  envi-
ronment  to  avoid  extra  drugs  such  as  pain  killer  use.  Some
patients  also  demonstrated  similar  avoidance  behaviour  in
some  medical  procedures  in  which  medication  use  was  nec-
essary.

As  an  outstanding  finding  in  our  study,  we  showed  that
around  2%  of  the  outpatient  clinic  admissions  to  tertiary
care  clinics  of  allergy/immunology  in  Turkey  were  due  to
reactions  related  to  drug  hypersensitivities.  Admission  rates
varied  between  0.08  and  4.6%  of  all  admissions  among  study
centres  mainly  depending  on  referral  rate,  city,  and  popula-
tion  of  the  city.  In  this  study,  all  the  cases  admitted  to  the
study  centres  were  evaluated  by  an  allergist/immunologist
and  other  types  of  drug  reactions  were  not  included,  in
order  to  show  the  true  frequency  of  admissions  due  to  drug
hypersensitivity  reactions.  Previous  studies  performed  in
Please  cite  this  article  in  press  as:  Çelik  GE,  et  al.  D
national  survey.  The  ADAPT  study:  Adult  drug  allergy  perc
http://dx.doi.org/10.1016/j.aller.2013.07.007

outpatient  groups  involved  the  cases  with  either  cutaneous
findings  or  all  adverse  effects  without  making  a  definitive
conclusion  on  data  related  to  allergic  or  hypersensitivity
drug  reactions.5---8 Therefore,  we  believe  our  result  makes  a
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ignificant  contribution  to  the  current  literature  by  provid-
ng  data  on  admissions  due  to  drug  hypersensitivity  reactions
o  allergy/immunology  clinics  for  the  first  time.

We  also  showed  that  our  results  reflect  the  nationwide
ncidence  of  drug  hypersensitivity  reactions  among  patients
ho  admitted  to  tertiary  allergy/immunology  outpatient
linics  in  Turkey,  as  the  majority  of  the  tertiary  care  clinics
n  the  country  participated  in  the  study.  On  the  other  hand,
lthough  this  data  provided  information  about  the  frequency
nd  characteristics  of  the  hospital  admissions  related  to
rug  hypersensitivity  reactions  to  tertiary  care  clinics  in  our
ountry,  these  results  may  not  reflect  the  patient  profile  in
rimary  care.

Characteristics  of  the  reactions  and  the  culprit  drugs
ere  in  accordance  with  previous  trials.9---17 The  majority
f  the  reactions  were  immediate-type  drug  reactions  and
ainly  involved  the  skin.  Non-immediate  reactions  were

elatively  less  common.  Compatible  with  the  previous  epi-
emiological  studies,  NSAIDs  and  beta-lactam  antibiotics
ere  the  most  common  culprit  drugs  causing  hypersensitiv-

ty  reactions  in  the  current  study.9---17

Our  results  also  showed  how  recommendations  of  inter-
ational  guidelines  on  drug  hypersensitivity  reactions  were
ollowed  in  real  life  conditions.  In  this  study,  no  specific
ttempts  related  to  this  study  were  conducted;  instead
hysicians  followed  the  international  guidelines  and  made
heir  decisions  depending  on  the  conditions  and  patients’
eeds.  In  this  sense,  the  allergists  mostly  preferred  to
erform  drug  tests  to  find  safe  alternatives.  Diagnostic
pproaches  were  applied  less  frequently.  Although  primarily
ot  investigated  in  this  study,  the  main  reasons  for  choosing
o  test  for  finding  safe  alternatives  could  be  physicians’  pref-
rence,  mainly  based  on  the  relatively  safe  profile  of  these
ests  in  comparison  to  those  done  for  diagnostic  purposes,
nappropriate  conditions  for  diagnostic  testing  (timing,  pres-
nce  of  active  reactions,  taking  medicine  by  the  patients,
tc.),  concerns  raised  by  the  patients,  presence  of  no  data
bout  the  name  of  the  culprit  drug  and  experience  of  the
hysicians  on  drug  tests.

Another  important  outcome  of  this  study  was  provided
rom  diagnostic  test  results.  Previous  studies  showed  that
istory  alone  was  not  sufficient  for  labelling  the  patients  as
rug  allergic.23---26 Messaad  et  al.  showed  that  among  1372
rug  provocations,  only  241  (17.6%)  were  positive.23 A  study
rom  Korea  included  children  with  suspicion  of  drug  allergy,
nd  17  out  of  71  drug  provocation  tests  were  positive.24 In
razil,  243  DPTs  were  performed  in  198  patients  and  only
0  (4%)  were  positive.25 Another  study  from  Finland  also
uggested  similar  results.26 Despite  slightly  higher  positivity
n  diagnostic  drug  tests  compared  to  those  previous  trials,
ur  result  also  supported  low  diagnostic  accuracy  in  drug
ypersensitivity  reactions  with  27%  positivity  in  diagnostic
rocedures.  All  this  current  and  past  data  emphasize  the
mportance  of  performing  diagnostic  tests  by  allergists,  if
here  is  no  contraindication  for  these  tests.  This  approach
llows  to  exclude  mislabelling  the  patients  as  drug-allergic,
nd  thereby  prevents  using  more  toxic  and  expensive  drugs
n  these  cases  in  the  future.
rug  allergy  in  tertiary  care  in  Turkey:  Results  of  a
eption  in  Turkey.  Allergol  Immunopathol  (Madr).  2013.

A  significant  number  of  drug  testings  were  performed  in
rder  to  find  safe  alternatives.  The  majority  of  the  patients
ith  cross-reactive  NSAIDs  hypersensitivity  were  tested  by
eloxicam  and  Nimesulide,  currently  available  NSAIDs  in

dx.doi.org/10.1016/j.aller.2013.07.007
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urkey  that  preferentially  inhibit  cyclo-oxygenase-2  (COX-
),  and  these  drugs  were  found  to  be  generally  well  tolerated
n  the  majority  of  the  patients  (tolerability  rates  Nimesulide:
2.7%  and  Meloxicam:  95.7%),  in  accordance  with  previ-
us  trials.27---31 Macrolide  antibiotics  were  the  most  common
ested  drug  for  finding  a  safe  antimicrobial  drug,  assuming
heir  extended  spectrum  and  safe  profile.  However,  the  fact
hat  there  are  cases  that  reacted  to  the  alternative  drugs
uggests,  once  again,  that  these  drugs  should  be  tested  for
olerability  before  prescribing  them.

Importantly,  none  of  the  patients  in  this  series  who  had
een  challenged  for  either  the  diagnostic  aim  or  for  find-
ng  safe  alternatives  showed  fatal  or  life-threatening  severe
eactions.  All  of  the  cases  in  this  study  were  strictly  evalu-
ted  not  only  for  indications  but  also  for  contraindications
f  the  drug  tests  as  stated  in  the  guidelines.  Thus,  our
esults  suggest  that  if  the  recommendation  of  ENDA  and
ther  guidelines  are  strictly  followed,  performance  of  these
ests  does  not  lead  to  undesired  outcomes  in  terms  of  safety.

In  this  study,  we  also  investigated  whether  having  drug
ypersensitivity  caused  any  anxiety  in  the  patients.  Inter-
stingly,  we  noticed  that  the  majority  of  the  patients  had  a
igh  anxiety  level  based  on  VAS  scores.  Fears  about  recur-
ence  of  the  previous  reactions  and  of  death  were  the  main
auses  of  this  anxiety.  Having  a  diagnosis  of  chronic  depres-
ion  was  the  only  factor  that  was  related  to  anxiety  of  the
atients.  However,  as  a  limitation  of  this  study,  anxiety  level
as  assessed  by  VAS  score,  and  no  test  specific  to  anxiety  was
erformed,  as  this  study  was  performed  as  a  part  of  daily
outine.  Previous  studies  showed  that  somatisation,  anxiety
nd  depression  were  part  of  the  symptoms  in  patients  with
rug  intolerance32 and  multiple-drug  allergy  syndrome.33

hus,  physicians  who  deal  with  patients  having  drug  hyper-
ensitivity  should  be  aware  of  a  possible  higher  anxiety  level
n  patients  with  drug  hypersensitivity  and  chronic  depression
nd  should  take  the  necessary  actions.

Our  study  also  documented  that  some  social  and  medical
ehaviours  of  the  patients  with  drug  hypersensitivity  were
nfluenced.  It  is  worth  noting  that  there  were  patients  who
voided  some  social  activities  such  as  reading  books  and
oining  friends’  groups.  This  kind  of  avoidance  behaviours
re  mainly  due  to  preventing  extra  use  of  some  drugs  such
s  analgesics  as  these  activities  can  lead  to  headaches  that
ight  require  analgesics.  These  cases  also  avoided  some
edical  interventions  that  required  medication  use.  The
ain  reason  for  this  avoidance  was  to  prevent  drug  use  in

rder  to  protect  themselves  from  further  drug  reactions.  Of
nterest,  approximately  1  in  5  patients  reported  not  using
ny  drug  because  of  a  drug  allergy  history.  In  fact,  docu-
entation  of  such  limitations  in  our  group  highlights  that

he  physicians  should  devote  more  time  to  the  concerns  of
hese  patients  and  should  discuss  this  issue  with  them.

In  conclusion,  our  results  documented  the  frequency
f  admissions  due  to  drug  hypersensitivity  reactions  to
ertiary  allergy/clinical  immunology  outpatient  clinics  for
he  first  time.  Our  results  also  showed  another  aspect  of
rug  hypersensitivity  reactions  by  documenting  the  lim-
tations  of  their  social  life  as  well  as  negative  attitude
Please  cite  this  article  in  press  as:  Çelik  GE,  et  al.  D
national  survey.  The  ADAPT  study:  Adult  drug  allergy  perc
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owards  further  drug  use  and  some  medical  procedures  in
 significant  number  of  cases  with  drug  hypersensitivity.
lthough  physicians  mostly  preferred  to  perform  drug  tests

n  order  to  find  safe  alternatives,  considering  the  fact  that
 PRESS
G.E.  Çelik  et  al.

rug  allergy/hypersensitivity  was  confirmed  by  drug  tests
n  approximately  1  in  3  patients,  use  of  diagnostic  tests
hould  be  encouraged,  if  no  contraindication  exists,  in  order
o  avoid  mislabelling  patients  as  drug-hypersensitive  and  to
revent  unnecessary  limitations  in  their  social  and  medical
ives  due  to  avoid  extra  drug  use  such  as  analgesics  by  the
atients.
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