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SUMMARV Owing to  d i f ferences of  op in ion,  the eva luat ion o f  adverse drug react ions in  c l in ica l  pract ice is  s t i l l  somewhat
arb i t rary .  In  order  to  obta in  re l iab le  resu l ts ,  we need s tandard ized test ing procedures,  wel l  def ined test  preparat ions,  and the
appl icat ion o f  spec i f ic  a lgor i thms for  the d i f ferent  groups of  drugs and the i r  react ions.  A few mi les tones have been ach ieved
in  th is  regard;  the fu l l  accompl ishment  o f  these goals  s t i l l  enta i ls  a  lo t  o f  work .
Key-words: Drug al lergy - Skin test - in vi tro test - provocation test - standardization.

TNTROIDUGTIOIU

ypersensi t iv i ty react ions to drugs are some of
the  most  common,  d iverse ,  and s ign i f i can t
immunopatho log ica l  p rocesses  in  modern

c l in ica l  med ic ine .  G iven the  vas t  and numerous  d i f fe -
rences  o f  op in ion ,  the  eva lua t ion  o f  such reac t ions  in
c l i n i c a l  p r a c t i c e  i s  s t i l l  s o m e w h a t  a r b i t r a r y .  T h e
immense var ie ty  o f  d rugs  in  da i l y  use ,  the  enormous
d ivers i ty  o f  po ten t ia l  adverse  reac t ions  to  these
drugs ,  and the  complex i ty  o f  d iagnos t ic  p rocedures  to
eva lua te  these reac t ions ,  under l ine  the  necess i ty  o f
s tandard ized tes t  p rocedures  fo r  any  drug  and any
type of  react ion.  Such standardized tests must be
based on  s tandard ized tes t  p repara t ions .  Th is  goa l  i s
yet to be achieved, as demonstrated by the fact  that
the resul ts of  drug skin tests are fa lse negat ive in 30-
50% of pat ients,  even when performed according to
rev iewed gu ide l ines  ( rev iewed in  1 ) .  Bes ides  re l iab le
tes t  p rocedures  based on  s tandard ized drug  prepara-
t ions ,  a lgor i thms tha t  inc lude an  es t imat ion  o f  the  l ink
between the  un toward  c l in ica l  event  and the  suspec-
ted  drug  are  needed in  o rder  to  de termine the  under -
ly ing  causes  o f  the  ident i f ied  drug  reac t ions  (2 ,3 l , .

Th is  repor t  w i l l  descr ibe  cur ren t  p rob lems regard ing
s tandard iza t ion  and some o f  the  progress  tha t  has
been made in  the  las t  few years .  Tab les  and f igures
f rom recent  pub l i ca t ions  w i l l  be  used to  h igh l igh t  th is
progress  (Tab les  1  and 2 ,  F igure  1) .
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EUALUATTOIU OF IDRUG
HYPERSENSTTTUITY REAGTTONS

A deta i led  h is to ry  i s  o f  paramount  impor tance fo r  the
quest ion of  whether a certain disease ref lects drug
hypersens i t i v i t y  as  we l l  as  the  ques t ion  o f  wh ich  drug
is  caus ing  i t .  To  fac i l i ta te  th is  record ing  o f  an  appro-
pr iate history a wel l -structured protocol  has been
developed that provides a guide for the fur ther steps
regard ing  appropr ia te  tes t  p rocedures  (4 ) .

Testing includes skin testing, in vitro testing (detection

of lgE ant ibodies,  b io logic tests)  and/or drug provoca-

t ion.  These procedures should fo l low def ined algo-
rithms: Each type of reaction necessitates a different
procedure,  e.g.  an urt icar ia l  react ion af ter  oral  intake of
penic i l l in is evaluated by lgE detect ion and skin pr ick

and/or intradermal test ing,  whereas contact  a l lergy or
fixed drug eruption requires a patch test. The proce-

dures mainly depend on the type of  c l in ical  react ion
under investigation. Therefore, different test prepara-

tions are used. With regard to skin tests, a specific pre-
parat ion (commercial  product,  a pure chemical ,  or  the
speci f ic  haptenic group),  a def ined concentrat ion,  and
the suitable vehicle have to be evaluated. In in vitro
tests,  preparat ion and concentrat ion depend on the test
method. Thus, lgE test ing requires coupl ing to a carr ier ,
whereas biologic tests may need soluble preparat ions

in ser ia l  d i lut ions.  When evaluat ing a speci f ic  react ion
to a drug, def in ing the correct  test  substance and the
proper concentrat ion requires a large number of  intr i -

cate mult icenter studies using wel l  def ined and str ict
protocols.  We st i l l  are at  the beginning of  th is process.
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DRUGS AS AilTTGENS

In  p r inc ip le ,  d rugs  may e i ther  ac t  as  comple te  an t i -

gens  or  as  incomple te  an t igens  (5 ) .

D r u g s  a c t i n g  a s  c o m p l e t e  a n t i g e n s  i n c l u d e  s u b -

s tances  w i th  a  h igh  molecu la r  we igh t  such as  hor -

mones,  enzymes,  he tero logous  sera ,  dex t ran  and pro-

te ins .  Ouaternary  ammonium musc le  re laxants ,  des-

p i te  the i r  low molecu la r  we igh t ,  ac t  as  comple te  an t i -

gens because there is a suf f ic ient  d istance between

termina l  de terminants  to  permi t  them to  ac t  as  b iva-

len t  an t igens  w i thout  the  need fo r  con jugat ion  to  a

car r ie r  (6 ) .  Th is  i s  a lso  t rue  fo r  aminog lycos ide  an t i -

b iot ics.  Skin tests for  these drugs may be performed

by d i rec t l y  us ing  the  commerc ia l l y  ava i lab le  fo rm'

Nevertheless,  such tests are not easy to perform. For

example ,  sk in  tes ts  fo r  insu l in  a l le rgy  are  sens i t i ve  bu t
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may be nonspec i f ic  -  i .e '  the sk in  tes t  may be pos i t ive
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adverse react ion (7) .
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tes ts  can be per formed on ly  wi th  a  drug-prote in

con juga te ,  and  t hese  a re  read i l y  ava i l ab le  on l y  f o r  t he

inves t i ga t i on  o f  pen i c i l l i n  a l l e rgy ;  meanwh i l e  even

these have been wi thdrawn f rom the market .  Thus,

current ly  no s tandard ized commerc ia l  tes t  substances

fo r  d rugs  ac t i ng  as  i ncomp le te  an t i gens  a re  ava i l ab le  i n

the market .  lnd iv idua l  tes t  substances have to  be pre-

pared and and the i r  tes t  concent ra t ion s tandard ized.

sKrN TESflilG IPRIGK AIUD
TNTRADERMAL TESTING US.

PATGH TESTTilGI

Skin  tes ts  a re  re l iab le  on ly  fo r  those drugs  wh ich
cause reac t ions  th rough an  lgE-med ia ted  mechan ism
or  a  type- lV  mechan ism.  But  even in  these cases  they
are  va l id  on ly  fo r  a  l im i ted  number  o f  compounds (5 ) .

The genera l  p r inc ip les  fo r  sk in  tes t  p rocedures  in  the
d iagnos is  o f  d rug  hypersens i t i v i t y  have been de l inea-
ted  in  a  pos i t ion  paper  o f  the  EAACI  (European

Academy o f  A l le rgo logy  and lmmuno logoy) (8) .  The
la t te r  has  issued genera l  recommendat ions  fo r  tes t
p repara t ions ,  tes t  veh ic les  and so lu t ions .  The cor rec t
test  concentrat ions have been descr ibed for al ready
wel l -studied substances only (8,  Table 1).  The authors
mention that for other substances and through colla-
borative studies, it will be possible to provide sensiti-
vity and specificity data for each drug and drug
concentraf ion.  Cl in ical  studies are under way; yet  the
task  is  fa r  f rom comple te  (9 ) .

Regard ing  sk in  tes ts  w i th  d rugs  fo r  the  inves t iga t ion
of  cu taneous adverse  drug  reac t ions ,  the  ESCD gu i -

de l ines  prescr ibe  genera l  ru les  and prov ide  a  sum-
mary  o f  the  cur ren t  l i te ra tu re  (1 ) .  The au thors  ment ion
that a crucial point is the interpretation of results of
drug skin tests, whether negative or positive.

Mul t i cen ter  s tud ies  were  recommended to  de termine
the sensi t iv i ty and speci f ic i ty of  drug skin tests in
inves t iga t ing  cu taneous adverse  drug  reac t ions .

In both papers (1,8) the importance of  negat ive control
test ing was emphasized. The ethical  problems relat ing
to  th is  i ssue were  a lso  h igh l igh ted .  Sk in  tes t ing  is
potent ia l ly  dangerous, and the use of  non-standardized
and arbi t rar i ly  def ined test  concentrat ions is a handi-
cap. Too high a concentrat ion may cause systemic
general  react ions as wel l  as local  i r r i tat ion whi le too
low concentrat ions may lead to fa lse negat ive resul ts.

C u r r e n t l y ,  u n a n i m o u s  a g r e e m e n t  a b o u t  s k i n  t e s t
concent ra t ions  ex is ts  on ly  fo r  a  smal l  number  o f
d rugs .  These inc lude pr ick  tes ts  fo r  be ta lac tams
( 1 0 , 1 1 ) ,  c e p h a l o s p o r i n s ,  s o m e  p r o t e i n s  s u c h  a s  i n s u -

l in ,  ACTH,  t ryps ine ,  an t isera  and vacc ine  (5 ) .  For  seve-
ra l  g roups  o f  d rugs ,  loca l  o rgan iza t ions  have de f ined
the  c r i t i ca l  concent ra t ions  (e .9 .  musc le  re laxants )  (12) .

With regard to patch tests,  the number of  drugs with
recommended tes t  concent ra t ions  is  even smal le r :  a
few ant ib io t i cs ,  p r is t inamyc in  and carbamazep ine
(Tab le  2 )  (1 t , .

,N VTTRO TESTING

lmmunoassays  may de tec t  serum lgE an t ibod ies  to

c e r t a i n  d r u g s  ( p e n i c i l l i n ,  a  f e w  c e p h a l o s p o r i n s ,  s u c c i -

ny l  cho l ine ,  insu l in ,  ACTH,  p ro tamine,  te tanus  toxo id ,

chymopapa ine ,  and ge la t ine) .  Sens i t i v i t y  and spec i f i -

c i ty vary f rom substance to substance; fa lse posi t ive

and fa lse  negat ive  tes t  resu l ts  a re  qu i te  common.  The

same reserva t ions  as  those fo r  sk in  tes ts  app ly  here .

There fore ,  pos i t i ve  as  we l l  as  negat ive  resu l ts  must

be  c r i t i ca l l y  eva lua ted .  Pat ien ts  w i th  ex t remely  h igh

to ta l  lgE va lues  are  a t  spec ia l  r i sk  fo r  fa lse  pos i t i ve

resu l ts  to  pen ic i l l i ns .  Tes t  k i t s  fo r  lgE de tec t ion  are
offered in the market for  more than 150 di f ferent
drugs ,  a l though an  lgE-med ia ted  reac t ion  in  a  s ign i f i -

can t  number  o f  pa t ien ts  has  no t  been proven fo r

more  than 100 o f  these subs tances  ( the  l i s t  ex tends
f r o m  a c e t y l  s a l i c y l i c  a c i d  [ 1 3 ]  t o  z i n c  c h l o r i d e ) .  T h i s ,
however ,  i s  no t  a  ques t ion  o f  s tandard iza t ion  bu t  one

of  c red ib i l i t y .

Biologic tests such as the lymphocyte t ransformat ion
tes t  (14) ,  the  CAST-ELISA (15 ,16)  and 15-HETE-deter -
minat ion (17lr ,  f low cytometr ic basophi l  act ivat ion

tests (18),  or  leukocyte cytotoxic i ty assays (19) are

now widely propagated for the evaluat ion of  drug
al lergies.  However,  standardizat ion is st i l l  in i ts infan-

cy .  Th is  may exp la in  why the  cur ren t  pub l i shed

repor ts  a re  h igh ly  cont rovers ia l :  Whi le  some authors

deny any  d iagnos t ic  u t i l i t y  o f  the  tes ts  (16) ,  o thers  a re

conv inced o f  the i r  use fu lness  (15) .  Bet te r  s tandard iza-
t ion  is  u rgent ly  requ i red .  Negat ive  pred ic t i ve  va lues

need to be systemat ical ly invest igated for any test  sys-

tem and any  ind iv idua l  d rug .  A  genera l  pos i t ion  paper

on these biologic tests is current ly being completed by

the EAACI interest  group on diagnost ic tests (20).

PROUOGATION TESTTNG

The pr inc ip les  o f  tes t ing ,  the  ind ica t ions ,  con t ra ind i -
ca t ions ,  tes t  methods ,  in te rpre ta t ion  and l im i ta t ions
of  d rug  provocat ion  tes t ing  have been summar ized in

a  pos i t ion  paper  o f  the  EAACI  in te res t  g roup on  drug

hypersens i t i v i t y  (21) .  The de f in i t ion  o f  the  genera l

p r inc ip les  fo r  d rug  provocat ion  tes ts  in  th is  pos i t ion

paper  shou ld  he lp  to  es tab l i sh  spec i f i c  p ro toco ls  fo r
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the  d i f fe ren t  g roups  o f  d rugs  on  one hand,  and the
di f ferent c l in ical  s igns of  hypersensi t iv i ty on the other.
I t  was  aga in  emphas ized here  tha t  we l l  con t ro l led  pro-
tocols do exist  only for  a l lergic contact  dermat i t is ,
f i xed  drug  erup t ions ,  macu lopapu lar  e rup t ions  a f te r
a m i n o p e n i c i l l i n s  a n d  c e p h a l o s p o r i n s ,  i m m e d i a t e  a n d
non- immediate react ions to betalactam ant ib iot ics,
u r t i car ia  and ang ioedema a f te r  NSAID,  loca l  anes the-
t i cs ,  and musc le  re laxants  (summar ized in  21 \ .

STAN DARDIZED ALGORTTH MS

The need for a decis ion table algor i thm approach
toward the development of  an operat ional  system for
the ident i f icat ion of  adverse drug react ions was expres-
sed many decades ago (2lr .  However,  general  a lgo-
r i thms for disease management of  drug hypersensi t iv i -
ty were defined only recently (3). Currently, specific
algor i thms exist  only for  two groups of  drugs, i .e.  for
the diagnosis of  immediate al lergic react ions to beta-
lactam ant ib iot ics (10) and non- immediate react ions
(F igure  1)  (11) .  Fur ther  s tud ies  on  iod ina ted  cont ras t
media and other groups of  drugs are under wav e2).

GONGTUSTOIU

The  eva lua t i on  o f  adve rse  d rug  reac t i ons  i n  c l i n i ca l
p rac t i ce  w i l l  r ema in  somewha t  a rb i t r a r y  un t i l  we l l
s t anda rd i zed  a lgo r i t hms ,  based  on  we l l - de f i ned  p ro -
cedures us ing extens ive ly  eva luated test  substances
and  concen t ra t i ons ,  have  been  es tab l i shed  f o r  t he  d i f -
f e ren t  g roups  o f  d rugs .  Much  p rog ress  has  been
made  i n  t h i s  f i e l d  i n  t he  l as t  f ew  yea rs ,  ye t  t he  goa l  i s
far  f rom accompl ished.  Apar t  f rom drugs wi th  proven
immunopa thogenes i s ,  t he  mechan i sms  respons ib l e
fo r  many  d rug  reac t i ons  a re  s t i l l  unknown .  The  same
ho lds  t r ue  f o r  t es t i ng  p rocedu res .
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