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EUMMARY Drug hypersensit ivi ty reactions are the adverse effects of drugs taken at a dose which is tolerated by normal
subjects ,  and which c l in ica l ly  resemble a l lergy,  There is  few t rue ep idemio log ica l  data  on drug hypersens i t iv i ty  react ions.  The
avai lab le  in format ion requi res a  caut ious in terpreta t ion as they are rare ly  proven.  Both under  d iagnos is  and over  d iagnos is
must be taken into account. Drug hypersensit ivi ty reactions represent one third of adverse drug reactions, can be l i fe threate-
n ing and mot ivate  changes on drug prescr ip t ion.  They concern more than 7o/o o l  the genera l  popula t ion,  therefore be ing an
impor tant  publ ic  heal th  prob lem.  A few r isk  fac tors  are a l ready p inpoin ted.  Future progress in  genet ics  can he lp  the ident i f i -
cat ion o f  popula t ions a t  r isk  for  spec i f ic  react ions.  Th is  rev iew descr ibes cur rent ly  known data on inc idence,  preva lence,  mor-
tal i ty and r isk factors of these reactions.
Key-words: Drug al lergy - Drug hypersensit ivi ty - Incidence - Prevalence - Risk factors.

GTASSIFTGATTOil OF DRUG
HYPERSEIìISITIUITY REAGTIOIUS

rug  hypersens i t i v i t y  reac t ions  are  the  adver -
se  e f fec ts  o f  d rugs  taken a t  a  dose wh ich  is
to le ra ted  by  normal  sub jec ts  and wh ich  c l i -

n ica l l y  resemble  a l le rgy .  A l though they  are  a  f re -
quent ,  a lmost  cons tan t  wor ry  fo r  the  prescr ib ing
phys ic ians ,  there  is  no  ex is t ing  ex tens ive  ep idemio-
log ica l  s tudy ,  as  numerous  reac t ions  w i th  symptoms
suggest ive  o f  an  a l le rgy  are  o f ten  cons idered to  be
r e a l  d r u g  a l l e r g i e s  a n d  t h e y  a r e  n o t .

Adverse drug react ions in general  are regarded as an
impoftant publ ic heath problem. They are def ined by the
World Heath Organizat ion as a noxious and unintended
response to a drug that occurs at  a dose normal ly used
in man (1).  The classical  pharmacological  c lassi f icat ion
of Rawl ins and Thompson (2) separates two major sub-
types: type A reactions, which are dose dependent and
predictable and type B unpredictable react ions non-dose
dependent. Type B reactions include hypersensitivity
reactions. According to the ns\ru fA,/ACl nomenclature
the designat ion of  drug al lergy should be appl ied only
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when a def in i te immunological  mechanism, ei ther lgE
dependent or T-cel l  mediated, is demonstrated (3).
React ions that c l in ical ly resemble an al lergy but where
an immunological  process is not proven should be clas-
si f ied as non- immune hypersensi t iv i ty react ions (3).

Schemat ica l l y ,  severa l  c r i te r ia  charac ter ise  an  a l le rg ic
react io n:
.  The react ion is not an expected pharmacologic ef fect .
'  A per iod of  sensi t izat ion precedes the react ion.
.  The reac t ion  may occur  a t  a  dose much lower  than

that required for a pharmacologic ef fect .
.  The c l in ica l  symptoms are  charac ter is t i c  o f  an  a l le r -

g ic  reac t ion .
.  Resolut ion occurs wi th in an expected interval ,  usual-

ly days, af ter  d iscont inuat ion of  the of fending agent.
.  Chemical  cross-react iv i ty may occur.

Non- immune drug hypersensi t iv i ty react ions assume
most of the criteria cited above (2-6). There are of mul-
t ip le  e t io log ies ,  inc lud ing :  a  non-spec i f i c  h is tamine
release (opiates,  radiocontrast  media and vancomycin),
an accumulat ion of  bradykinin (angiotensine convert ing
enzyme inhibi tors) ,  a complement act ivat ion (radiocon-
trast  media,  protamine),  an act ivat ion of  leukotr iene syr ' -
thes is  (asp i r in  and non-s te ro ida l  an t i - in f lammatory
drugs) ,  a  b ronchospasm by  l ibera t ion  o f  su lphur  d iox ide
(dur ing t reatments containing sulphi tes) or by blockage
of the B-adrenergic receptors (even when the B-blocker
is administered through the eyes).
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PREUALEIUGE AIUD TIUGIDE]UGE
OF IDRUG HYPERSEIUSITIUTTY

REAGTTOIUS

f f i e tm om h* rxp$ ta t i xed  pa t ien ts

The Boston  Co l labora t ive  Drug Surve i l lance Program
co l lec ted  in fo rmat ion  on  a l l  adverse  drug  reac t ions  in
4 ,031 hosp i ta l i zed  pa t ien ts  dur ing  a  s ix -month  per iod .
247 reac t ions  were  dec la red  (an  inc idence o f  6 .1%1,  o f
which 41.7% were severe and 1 2% led to the pat ient 's
death  (4 ) .  The major i t y  o f  these reac t ions  were  unpre-
d ic tab le  (61 .7%l  and there fore  poss ib ly  a l le rg ic  reac-
t ions ,  a l though th is  i s  no t  s ta ted  in  the  paper .  Lazarou
et al .  (5)  showed in a meta-analysis of  33 prospect ive
US s tud ies  f rom 1966-1996,  tha t  15J% o f  hosp i ta l i zed
pat ients suf fer  an adverse drug react ion (6.7% severe)
a n d  t h a t ,  t h e  i n c i d e n c e  o f  d r u g - r e l a t e d  h o s p i t a l
admiss ions  ranges  in  be tween 3 .1  to  6 .2 ' / . .  In  the
p r o s p e c t i v e  F r e n c h  p h a r m a c o v i g i l a n c e  s t u d y  b y
Ol iv ie r  e t  a l .16 l ,  da ta  f rom 671 pa t ien ts  admi t ted  to  an
emergency  depar tment  dur ing  a  4  week per iod  lead
to the ident i f icat ion of  44 adverse drug react ions
invo lv ing  41  pa t ien ts  resu l t ing  in  an  inc idence o f
6 .1%.  In  S ingapore ,  a  two-year  p rospec t ive  s tudy  by
Thong e t  a l .  (7 l 'us ing  a  ne twork-based e lec t ron ic  no t i -
f icat ion system detected 366 cases of  reported drug
al lergy f rom a total  of  90,910 inpat ients.  Af ter  review,
210 were  c lass i f ied  as  drug  a l le rgy .  Cutaneous man i -
fes ta t ions  were  the  most  common c l in ica l  p resenta-
t ion  (95 .7%) ,  sys temic  man i fes ta t ions  occur red  in  30%
of the cases and ser ious adverse react ions such as
S t e v e n s - J o h n s o n  S y n d r o m e  a n d  t o x i c  e p i d e r m a l
necro lys is  occur red  in  11  pa t ien ts  (5 .2%1.  Ant ib io t i cs
and ant i -epi lept ic drugs accounted for 75' / .  o ' f  the
reac t ions .  They  conc luded tha t  the  inc idence o f  d rug
a l le rgy  in  hosp i ta l i zed  pa t ien ts  was 0 .42%. In  a  20-day
o b s e r v a t i o n a l  p r o s p e c t i v e  s t u d y  i n  a n  l t a l i a n
Univers i ty  hosp i ta l ,  among 171 inpat ien ts  undergo ing
ant ib iot ic t reatment,  7 pat ients exper ienced an adver-
se drug react ion (4o/ol ' ,2 of  them (28%l could have
been a l le rg ic  reac t ions  (ang iedema to  p iperac i l l i n ;
sk in  e rup t ion  fo l low ing  ce f t r iaxone)  (8 ) .  A  recent
retrospect ive case control  study in Singapore by
K idon e t  a l .  (9 )  us ing  the  hosp i ta l  inpa t ien t  e lec t ron ic
med ica l  record  found 222 (2 .6%)  pa t ien ts  repor t ing  a
prev ious  adverse  drug  reac t ion  among8,437 hosp i ta -
l i zed  ch i ld ren .  A lmostT0 ' / .  o f  them invo lved the  use
of ant ib iot ics (B- lactams 45%) and non steroidal  ant i -
in f lammatory  d rugs  (18 .5%)  .  98% o f  the  reac t ions
were  most ly  cu taneous and cou ld  have been a l le rg ic
in  na ture .

When cons ider ing  more  spec i f i c  c l in ica l  se t t ings  i t  i s
poss ib le  to  f ind  more  accura te  da ta .  The French reg is -
t ry  o f  anaphy lax is  dur ing  genera l  anes thes ia  ident i -
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f ied  789 cases  dur ing  a  2 -year  survey ,  g iven  an  inc i -
dence o f  such reac t ions  o f  1113,000 genera l  anes the-
s ia .  518 (66%)  had a  demonst ra ted  immune mecha-
n ism.  Among those,  the  most  cu lp r i t  d rugs  were  neu-
romuscu lar  b lock ing  agents  (58 .2%1,  g iv ing  a  ca lcu la -
ted  inc idence o f  1 /6 ,500 myore laxant  in jec t ions .
Ant ib iot ics were responsible for  15.1% of these reac-
t ions  (10) .  They  are  now a  r i s ing  cause o f  anaphy lax is
dur ing  genera l  anes thes ia .  In  the  s tudy  o f  Katayama
et al .  (11) of  337,641 in ject ions of  radio contrast  media
in  Japan,  the  inc idence o f  adverse  reac t ions  was
12.6o/" ,  (0.22% of severe react ions for ionic products
and 0.04o/ '  for  non- ionic products) and two deaths
were reported ( incidence of  0.0006%).

S a t a  s n  o u t p a t i e n t s
m i l d  g e n s r a t r  p o p u l a t i o n

A prospect ive study in pat ients receiv ing monthly
in jec t ions  o f  pen ic i l l i n  G ( fo r  rheumat ic  fever ) ,  found
57 react ions in 1,790 pat ients ( incidence of  3.2% of
pa t ien ts  and 0 .19% o l  in jec t ions) .  4  anaphy lax is  ( inc i -

dence o f  0 .2% o f  pa t ien ts  and 0 .01% of  in jec t ions)  and
1 fatal i ty ( incidence of  0.05% of pat ients and 0.003%
of  in jec t ions)  a re  descr ibed (12) .  Apter  e t  a l .  (13)  lead
a retrospect ive study using the UK General  Pract ice
Research Database. Records of  pat ients who received
at  leas t  2  p rescr ip t ions  fo r  pen ic i l l i n  a t  leas t  60  days
apart  were selected and examined for hypersensi t iv i -
t y  reac t ions .  A  pen ic i l l i n  p rescr ip t ion  was g iven to
3 ,375,162 pa t ien ts  (a l l  ages)  and f rom those 6 ,212
rc.18%l exper ienced an al lergic- l ike event.  48.5%
were given a second prescr ipt ion af ter  the event and
on ly  1  .89% had another  event ,  suggest ing  tha t  most
reac t ions  resembl ing  drug  a l le rgy  are  no t  d rug  re la -
ted .  On the  o ther  hand a l though the  d i f fe rence in  inc i -
dence was smal l  in  the  group w i th  p rev ious  reac t ion ,
the i r  r i sk  o f  a  second event  was marked ly  inc reased.
ln a review of  5,923 records in a pr ivate pediatr ic prac-
t i ce  g roup in  nor thern  V i rg in ia ,  cu taneous erup t ions
occur red  in  7  3% o f  the  ch i ld ren  who were  g iven com-
m o n  o r a l  a n t i b i o t i c s  ( 1 4 ) .  C o n s i d e r i n g  q u i n o l o n e s ,  3
out of  3,200 students t reated by c iprof loxacin to pre-
vent  men ingococca l  car r iage exper ienced an  anaphy-
lac t i c  reac t ion  (15) .

A  c ross-sec t iona l  survey  o f  a  genera l  adu l t  popu la t ion
from Porto,  Portugal  found a global  7.8% (18112,3091
prevalence of  sel f - reported drug al lergy;4.5% to peni-
c i l l i ns  o r  o ther  B- lac tams,  1 .9o /o  to  asp i r in  o r  o ther  non
s tero ida l  an t i - in f lammatory  d rugs  and 1  .5o /o  to  o ther
drugs. Most of  the reported react ions were immedia-
te (43' /o l ,  occurred on the f ist  day of  t reatment (78.5%l

and invo lved the  sk in  (63 .5%)  so  cou ld  have been
i m m u n e  m e d i a t e d  ( 1 6 ) .



D a t a  o n  m o r t a l i t y

Drug hypersensitivity reactions can be serious and poten-

tially l i fe-threatening. In the USA, the study of Lazarou ef

a/. (5) showed that 0.32% of hospitalized patients died

from adverse drug reactions making 106,000 deaths esti-

mated for the year 1994 (that would be the fourth cause

of death in this country). The propoftion of allergic reac-

tions in this study has not been evaluated, but could be

estimated around 23.8% (all severit ies). In the study of

Thong et at. {71referring to drug allergy, the attributable

morîality was 0.09 per 1,000 hospitalizations'

Anaphylactic shock is the event currently associated

with drug al lergy fatal i t ies.  Non- lgE related shocks can

also be drug related and equal ly dangerous. Based on a

medical l i terature review to obtain prevalence estimates

on anaphylaxis in the general  populat ion,  Neugut et  a/ '
(17) calculated a rate of anaphylaxis from 0.7% to 10%

for penic i l l ins (USA populat ion at  r isk would be 1 '9 to

27.2 mill ions) and from 0.22% to l% for radiocontrast

media (USA populat ion at  r isk would be 22,000 to

100,000).  Matasar and Neugut reported about 1,500

annua l  deaths  f rom anaphy lax is  in  the  US (18) .  In  the

UK, the work by Pumphrey (19) on deaths by anaphy-

laxis (1992 -2001) shows that drugs are the leading cause
(88 deaths from 202]rfollowed by food and insect stings.

The recent 3-year Swiss study by Helbling et al ' (20) lead

to the detection of 226 individuals diagnosed as having

presented l ife-threatening anaphylaxis (246 episodes)

and 3 deaths due to anaphylaxis '  The authors calculated

an annual  incidence of  7.9 to 9.6 cases per 100,000 inha-

bitants per year and refer drugs as the second cause
(18.1%l after hymenoptera stings.

Anaphylaxis is not however the only cause of monality

due to allergic drug reactions. The serious, mostly drug

related, dermatological  condi t ions Stevens Johnson

Syndrome (5% mortality) and toxic epidermal necrolysis
(30% mortality) with estimated incidence of 0'4 to 1'2 and

1.2to 6 per mill ion people/year, respectively (Zl) are other

examples of l i fe-threatening events. They occurred in

5.2% of the 210 drug allergic patients in the Thong et a/.

study (7). Besides, multisystem organ hypersensitivity

syndrome and organ specific involvement can also contri-

bute to drug hypersensitivity related moftality.

RISK FAGTORS OF DRUG
HYPERSEIUSTTIUITY REAGTTOilS

Drug-re lated factors

In order  to  be immunogenic or  a complete a l lergen,  a
substance must  have a suf f ic ient  molecular  weight
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(more  than 1 ,000 da l tons) ,  so  most  d rugs  behave as

haptens  and have to  b ind  to  car r ie r  p ro te ins  to  induce

a spec i f i c  immune response.  Beta- lac tams are  in t r in -

s ica l l y  reac t ive  (suppor t ing  the  hapten  concept  o f  the

pathophys io logy  o f  d rug  a l le rgy) .  Other  d rugs  l i ke

su l famethoxazo le  requ i re  p rev ious  convers ion  to  a

reac t ive  in te rmed ia te  (p ro-hapten  concept ) '  Drug-

related cytotoxic i ty/ inf lammation may also be of

impor tance to  enhance the  immune response (danger

concept ) .  Some o ther  d rugs ,  a l though no t  reac t ive ,

can s t i l l  be  immunogen ic  by  d i rec t  noncova len t  b in -

d ing  to  immune receptors  such as  T  ce l l  receptors  and

MHC pept ides  (pharmaco log ica l  in te rac t ion  concept )

Q2\ .  The no t ion  tha t  the  drug  i t se l f  i s  an  impor tan t

r i sk  fac to r  fo r  d rug  a l le rgy  even among the  same the-

rapeut ica l  g roup can be  i l l us t ra ted  by  another  survey

o f  t h e  B o s t o n  C o l l a b o r a t i v e  D r u g  S u r v e i l l a n c e

Program (23) .  In  th is  survey ,  the  au thors  ana lyzed the

inc idence o f  cu taneous drug  reac t ions  in  15 ,438 hos-

pi ta l ized pat ients and provided the major i ty of  data

regu lar ly  used fo r  the  inc idence o f  d rug  hypersens i t i -

v i t y  r e a c t i o n s . 3 5 8  r e a c t i o n s  w e r e  c o l l e c t e d  a n d

conf i rmed by  a  dermato log is t  w i th  a  g loba l  inc idence

oî 2.3 ' /o.  The number of  react ions over the number of

admin is t ra t ions  has  been repor ted  a t :  5 '1  % fo r

amox ic i l l i  n ,  3 .4o /o  fo r  co t r imoxazo le ,  3 '3% fo r  ampic i l -

l in,  2.17o Îor cefalospo r ins,  2o/o for  erythromycin,  1 '8%

for penic i l l in G and 0.4 ' /o for  gentamycin.  This great

var ia t ion  f rom one drug  to  another  suppor ts  the  s ta -

tement that  there are drug-related factors '

T r e a t m e n t  r e g i m e

In termi t ten t  and repeated  admin is t ra t ions  can be

more  sens i t i z ing  than an  un in te r rup ted  t rea tment

(24) .  Regard ing  admin is t ra t ion ,  the  parentera l  rou te  i s

cons idered the  most  immunogen ic ,  fo l lowed by  the

topical  administrat ion (25, 26) -

F los t  re la ted  fac to rs

Most studies show that women are more of ten af fec-

t e d  t h a n  m e n  ( 6 5 - 7 0 %  a g a i n s t  3 0 - 3 5 % )  Q 7 - 2 9 ) '

D i f fe rences  can however  depend on  the  age group

cons idered,  the  type  o f  reac t ion  and maybe a lso  the

type of  drugs (9).  l t  is  of ten reported that chi ldren are

less af fected than adul ts (62),  but  there are controver-

s ia l  da ta  ava i lab le  (14) .  The ro le  o f  a topy  is  s t i l l  under

debate,  but i t  does not seams to be a r isk factor (28-

30) .  The in f luence o f  a topy  may however  depends on

the drug in quest ion s ince i t  was reported to be a r isk

fac tor  to  non s te ro ida l  an t i - in f lammatory  d rug  hyper -

sensi t iv i ty (31).  Concomitant diseases faci l i tate drug

hypersensi t iv i ty react ions'  As an example,  hypersen-



s i t i v i t y  to  non s te ro ida l  an t i - in f lammatory  d rugs  is
more frequent in pat ients suf fer ing f rom asthma (32)

or  nasa l  po lypos is .  The f requency  o f  d rug  hypersen-

E i t i v i t y  in  HIV in fec ted  pa t ien ts  i s  10-100 h igher  com-
pared to  HIV negat ive  sub jec ts  (33) .

Some ethnic groups seam to be prone to drug hyper-
sensi t iv i ty.  Afr ican Americans have an increased r isk
fo r  ang io tens in -conver t ing  enzyme inh ib i to r  induced
cough (34)  and ang ioedema (35 ,  36) .

These could be explained by genet ic polymorphisms
that  a l te r  d rug  metabo l ism or  immune responses .
Indeed,  ind iv idua ls  w i th  ang io tens in -conver t ing  enzy-
me inh ib i to r  genotype l l  have an  inc reased r i sk  fo r
cough (34)  and in  those who exper ienced ang ioede-
ma an abnormal i t y  o f  degradat ion  o f  some bradyk in in
metabol i tes has been descr ibed (37).  The work of
Mart in et  a l .  (38) demonstrates that  predisposi t ion to
abacav i r  hypersens i t i v i t y  i s  l inked to  HLA-B5701 and
i ts  combina t ion  to  a  hap lo typ ic  Hsp7O-Hom var ian t  i s
highly predict ive of  hypersensi t iv i ty ( the authors even
suggest that  prospect ive genet ic test ing should be
done to ident i fy pat ients at  r isk and exclude from aba-
cav i r  t rea tment ) .  The TNF po lymorph ism -2384

affects the levels of  TNF product ion inf luencing the
sever i ty of  abacavir  react ions.  (38).  Another TNF poly-
morphism (-308TNFalpha) was associated with seve-
re carbamazepine hypersensi t iv i ty react ions (39).  The
work f rom Bavdekar et  a l .  (40)-  proposes that accumu-
lat ion of  toxic arene oxide metabol i tes due to a defect
in epoxide hydrolase-mediated detoxi f icat ion contr i -
bu tes  to  an t iconvu lsant  hypersens i t i v i t y .  In  b ronch ia l
b iops ies  o f  asp i r in - induced as thma pat ien ts  an  over
expression of  leukotr iene C4 synthase was reported
which  cou ld  be  par t ia l l y  exp la ined by  a  genet ic  po ly -
morph ism in  the  promoter  reg ion  o f  th is  enzyme (41) .

ln a recent study, Oiao ef  a l .  @21 showed that the
E237G var iant  of  FceRlB may part ic ipate to the deve-
lopment  o f  lgE reac t ions  to  pen ic i l l i ns .  T ime has  come
now to  ident i f y  and ana lyse  a l l  re levant  gene po ly -
morph isms invo lved in  d rug  hypersens i t i v i t y .

GOTUGTUSTOTUS
AIUD PERSPEGTTUES

The ava i lab le  in fo rmat ion  on  adverse  drug  reac t ions
requ i res  a  caut ious  in te rpre ta t ion  as  they  are  ra re ly
c lass i f ied  and proven.  Both  under  d iagnos is ,  because
of  under  dec la ra t ion  and over  d iagnos is  due the  com-
mon use o f  the  te rm "a l le rgy"  a re  to  be  cons idered.
Misc lass i f i ca t ion  based on  drug  a l le rgy  h is to ry  may
have consequences  on  ind iv idua l  t rea tment  cho ices
and lead to  the  use  o f  more  expens ive ,  poss ib ly
harmful  and less ef fect ive drugs. A big ef for t  is  to be

made to better understand the true extent of  the pro-

b lem and th is  inc ludes  the  necess i ty  to  es tab l i sh  a
f i rm d iagnos is .  More  accura te  da ta ,  shou ld  a lso  a l low
the implementat ion of  bet ter protect ion measures for
the pat ients.
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