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ln order to cletermine the r isk of anaph,vlaxis as an adverse reaction to drugs. a case-

cohort study rvas performed. Cases consistecl of al l  admissions in i987 and 1988 to al l

Dutch hospitals r,vi th anaphvlaxis as the principal diagnosis, and a random sample of

admissions rvith related s,vmptoms. Hospital discharge sutnmaries were classif ied

according ro probabil i ty of anaphvlaxis by a bl indecl Audit Cornmittee. Of admissions

classif iecl as probable or possible anaphylaris, the causative ageut was assessed. The

reference cohort consistecl of al l  persons in the catchment area of a sample of

pharmacies in The Netherlancls, in the period betrveen Janttarv I ,1981 and December

3 1 , 1 9 8 8 .
Out of 934 admissions, discharge summaries on 811 admissions rvere received, of

rvl-r ich 721 contained enough cl inical detai ls. Out of" J27, 39I were classif ied as

probable or possible anaph), laxis. In 336 of these 391, anaphylaxis was reason for

admission. This group consisted of 158 men and 178 women. Drug-induced ana-

ph,vlaxis occurred in 107 patients.

Drug-induced anaphvlaxis rvas most frequently caused by penici l l ins, analgesics and

non-steroidal anti inf lammatory drugs (NSAID) rvith the highest point est imate of the

r isk re lat ive to  a i l  o ther  drugs of  10.J,6.9 and 3.7 respect ive ly .

In the cases of probable anaphvlaxis. the r isk of anaphylaxis to glafenine relat ive to

al l  other drtrgs rvas 167.7 in 1987 (95%-CI: 63.0146.4) and 128.6 in 1988 (95%-CI:

50.4-328.5) ,  to  amoxvci l l in  15.2 in  1981 (95%-CI:  5  .0-46.0)  and 4.4 in 1988 (95%-CI,

1.03-18.9)  and to d ic lo fenac 6.1 in  1988 (95%-CI:  I  .4-26. I ) .

The case-cohort design ma)' be useful for postmarketing survei l lance.
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Introduction 
*

In many countries informaîion on adverse reactions to sumption data ln the past tt t""t: itj::T]l:l: 1[
drugs is collected by voluntary reporting of adverse between adverse events and drugs have, been l..Poll:o- jl
r"oJtion., predominàntly by m;dic;l praciitioners and frequently in the medical.literature and/or to r:!:t,l lg 

$
pharmacistì. Although 

'voiuntary 
reporting schemes systems. The interpretation of such associîtiol: ,i1 g

àre a useful resource-for signal generation, the major their incidence has po,sed considerable problenls to {
limitation is that no insighl is óbtained into the ln- regulatory authorities. One examPl9..în.:t1: th" 

1n:ll E
cidence or relative risk of ndu"tt" reactions, due to gesic glafenine, an anthranilic acid derivati\c which :i

non-recognition or underreporting of adverse re- I'as registered .more ̂than 20 years ogo 
]n :"""L'-1 i

actions, ialse attrìbution of àdversé events to drùgs, European, Asian, South-American and. +tl'tol ii
reporting bias and the absence of reliable drug con- countries. Since 1972 several cases of anÎPhvla\is lrave 
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l ree  n  re  ; l t t r t cc l  in  thc  ì i t c ra t r r re  ( l ì i r r ra l  &  l ra iv rc .  1975:
(_ 'he) ' rnol  ct  t r l  . ,  19E5. Dln ' ickr  c l  t t l  .  .  i  !1891 l ravcrct  ct  u l  .  .

1975:  I r i sc l tbc i r t  r : t  o l . ,  198-1 :  Gau l t i c r  a t  o1 . ,1972 ( i lan t l

f t  Dcsprc t .  1973:  .Journe e t  u l . .  1980:  La i r l cc  t ' t  ú1 . .

19S,5:  N, ' laescrt  at  o l . ,  19J6. ìv lcvboonr.  197(r l  lVl ichaucl  &

D o u b l e t .  1 9 7 6  S a u c l e r  e t  a l . .  1 9 8 2 1  S c n t i l h c s .  1 9 7 8 :

St r i cker  e r  u l . .  1991:  \ \ rebcr  c t  u l . .  1982)  a t rc l  se 'n 'e r i t l

hrrndrcds of  cases havc'  been reportccl  to Tl ' rc Ncthcr-

lands Clentre for  lv lonrtor ing of  Aclversc- React iot ls t ( )

Drugs. Since a high frccluencl '  of  rc1-rort ins c locs not

prove that a part icular adverse react ion has a high

inc idence.  o ther  methods  than vo l t tn ta rv  repor t ing  had

to be used to invest igate fur ther the h 'n 'pt ' r thesis that

anaphylaxis occurs Inore f requent l f  in response to

s la fen ine  than to  o ther  ana lges ics .  In  a  p rev ious  s tudv

r : r i th  da ta  o î  the  vear  1981 (S t r i cker  e t  a l . .  1991) .  i t  u 'as

demonstrated that the r isk of  anapirr . laxis to glafenine

rvas higher than to anv other 'prescr ipt ion only '  c i r t rg

i r r  a i iable in The Nether lands. In order to assess

rvhether the s i tuat ion had changed in recent years af ter

thc.  adjustment of  the data sheet in 1986 and in order to

conlpare the r isk of  anaphy' laxis to glafenine lv i th the

r isk of  anaphylaxis to s imi lar  drugs. th is stud\ '  \ \ 'as

performed.

\ lethods

Desigrt

ln th is studv a case-cohort  c lesign \ \ 'as used (Prent ice.
l9S6).  The studv base consisted of  a l l  persons in The
\cther lands in 1987 or 1988 ( the base cohort) .  Al l
d ispensing data over the vears 1987 and 1988 from the
rcpresentat ive sample of  pharmacies \ \ 'ere considered
es a random exposure sample from the base cohort
( the reference cohort) .  This sample rvas used as the
rr ' ference source of  exposure informat ion.  Al l  instances
of anaphy' laxis in the study base as a reason for admis-
sion rvere defined as cases, of which the drug exposure
\ \ r ìs compared u' i th that  of  the reference cohort .

.llorbiditl, data

.'\naphvlaris is an acute reaction r,vhich occurs n'ithin
I  h af ter  exposure to a substance and rvhich can involve
thc cardiovascular svstem (e.g.  hypotension),  the res-
pirator l '  s1 'stem (e.g.  bronchospasm), the skin (e.g.
urt icar ia)  and the gastrointest inal  system (e.g.  d iar-
rhoea) (Wassern-ran & Nlarquardt .  1988).  Al though
tmmunological lv there is a di f ference betw'een anapht,-
lact ic and anaphl , lactoid react ions.  i t  is  c l in ical ly not
possible to differentiate betrveen both types of reaction,
and in the medical  l i terature both mechanisms are
referred to as anaphylaxis (Bochner & Lichtenstein,
1991).  Therefore,  in th is stucly both t l ,pes of  react ion
$'ere included.

Data on morbiclity lvere obtainecl from a nationrvide
computer ized register of  hospi ta l  d iagnoses, in rv l - r ich
admission data are f i led on a cont inuing basis f ronr al l
.qeneral  and universi ty hospi ta ls in The Nether lands.
Data inclucle gender,  daté of  b i r th,  achnission ancl
discharge, onJ pr incipal  d iagnosis (niandator l ' )  ancl

[ ) r t te - i r td r rccdar tnp Ì1y l6v is  -101

u1- r  to  r t inc  adc l i t i c lna l  c l ias t toscs  (op t iona l )  lo r  c \c l ' \ '
i tc lnt ission. I ) iar lnoscs t t t 'c  a l l  coclccl  acct l lc l i t lg t t l  t l tc

ICD-9-C\ '1 .  Wc inc luc lec l  a l l  a t l t t t i ss io t - l s  i r t  thc  s t t r t l r
co t rcern ing  pu t ien ts  r t  l to  l tac l  bcc l t  c l i schargec l  in  19S7 t l r
1988 u ' i th  one o f  thc  fo l lo r r ' inq  pr inc ipa l  c l ias r loscs :
995.0  (anaph l ' lac t i c  shock .  inc luc l ins  a l le rg ic  shock .
anapl tv lact ic retrct ion l tnd anal-rhvlnr is:  253 l i t i t t l is-
s i o n s ) . 9 t ) - 5 . 4  ( s h o c k  c l u e  t o  u n a e s t h e s i a :  0  a c l n r i s s i t r l t s ) .
999.- l  (anaphl ' l i tc t ic  s l - tock c luc to sc-rutn:  3 aclmissior ls)
and 989.5  ( r 'enom:  i r t sec t  s t ings /b i tes :  202 adnr iss ions) .
Codc 989.5  u 'as  inc ludcd bccause cases  o f  anaphv l l rx is
to insects coulc l  har, 'e been classi f ìed as an insect st ing t r r '
b i te .  Because sonle cases of  anaphvlaxis could have
bcc'11 classi f ìccl  uncler r ìnother diagnosis cocÌe ( . ' .9.
urt icar ia c l r  a l lergv).  a randonr sample r i 'as obtainecl  oî
the  fo l lou ' ine  pr inc ipa l  d iagnose s :  693.0  (dermat i t i s  c l t re
t t r  c l rugs anci  nrecl icanrents:  120 aclnt issions).  695.0
(toxic ervtherna: 36 acLnissic-rns).  708.0 (al l t - - rg ic LIr-
t i car ia :  60  admiss ions) ,  995.1  (ang ioneuro t ic  oedcnt i t :
80 admissions),  995.2 (unspeci f ied adverse ef fcct  of
d rug .  med icament  and b io lo -e ica l :  120 admiss ions)  and
995.3  (a l le rey ' ,  t rnspec i f i cd :  60  adrn iss ions) .

Erposure tlata

Data on dispensed drt igs \ \ 'ere obtained from a repre-
sentat ive sample of  28 pharmacies f rom di f ferent parts
o f  The Nether lands  *  i th  a  ca tchnre t r t  a rca  compr is i l rg  i t
populat ion of  approximatelv 100.000 persons (562.S55
prescr ip t rons)  in  1987 and 150,000 persons  (832.E56

plescr ipt ions) in 1988 ( :  Ioh of  the Dutch populat ion).
as kept by the PHARIvtO exposr.rre database (Her ings er
al .  .1992).  This populat ion formed the reference cohort .
The vi ta l  stat ist ics concerning age (strat i f ied in 15-r 'ear
age groups) and gender in th is reference cohort  u 'ere the
same as in the populat ion in The Nether lands (Chi
square  :  8 .  1 .  l  l  degrees  o f  f reedom 1 .  P  :  0 .1 )  .Numbers
of prescr ipt ions,  exposed indiv iduals and davs at  r isk
\ \ rere used as the denominator in the rc ' lat ive r isk assess-
ments.  Da;-s at  r isk \ \ 'ere calculated b1'div id ing the total
number of  d ispensed tablets/capsules per pat ient  bv the
prescr ibed dai ly,  intake of  tablets/capsules.

Procedures

The phi 's ic ians involved in the t reatment of  the pat ients
rv i th anaphvlaxis were asked to provide cl in ical  detai ls
at  admission b,v sending an anon) 'mised cop) '  of  the
discharge summar)' of t l- ie patients in the studr'. If t ire
cop) '  of  the discharge suntmar)/  d id not contain enottsh
detai ls.  fur ther inforntat ion was requested.

An Audi t  Commit tee of  three exper ienced con-
sul tants in internal  medicine assessed the cl in ical
detai ls.  b l inded u' i th regards to the ident i t l '  of  the
pat ient ,  physic ian and hospi ta l ,  and al l  possible causes
of anaphylaxis.  Descr ipt ion of  symptoms and signs ancl
of  the course of  the i l lness dur ing admission u 'ere lcf t
tunchanged. E,very admission lvas analysed according
to a predef inecl  a lgor i thm by which each admission n.as
c l a s s i f i e d  a s  e i t l - r e r ' a n a p h l ' l a x i s  p r o b a b l e ' , ' a n a p h r ' -
l a x i s  p o s s i b l e ' , ' a n a p l - r 1 ' l a x i s  u n l i k e l i "  o r ' a d n l i s s ì o n
trnclassi f ìable ' .  f ) ischarge sutr tmaries had to cotr t l i t t
detai ls on gender,  c latc of  b i r th and adnt ission of  the
pat ient  ancl  syrrptoms of  the react ion.  I f  not  avai lable.
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thc at lnr ission u 'as judgecl  as 'aclr t t iss ion t t t lc lassi f iablc ' .
An aclnr issiot ' t  u 'as c lussi f ie 'c l  as 'ani i l l l tv laxis protrable '

if the paticnt hacl sulferccl frottr S\rt1lpls115 cltar"actcristic
of  anaphr laxis.  i .e.  s1'r lptonrs ot t t  c l f  t \ \  t )  or  l l lore of  the

follori ' ing four s1'stems (ri ' i th thc exct' i l t ion of a col' l l-
b inat ion of  s1'stent 1 and ' l )  ancl  i f  t i rc-  rc-act ion had

occurrccl  'ur i th i l  I  h af tcr  expost l rc-  to t l tc-  caLlsat ivc

a g e n t  ( o r  h a c l  b c e n  s 1 - r c - c i f i e d  a s ' s h o r t l r "  o r ' i n t -
rned ia te l r "  a f te r  c . rpos t t rc )  :
1.  Carcl iovascular sYstem: col lapse'  loss of  consciot ts-

ness. hvpotension (systol ic blood prcssure

mm Hg ancl  s1'mptotus character ist ic of  hvpotension

or .  in  case o f  hvper tens ion .  a  b lood pressure  tha t
gave svtnptot l ts character ist ic of  hvpotension).

2.  Respiratort '  svstent:  rh in i t is .  su'el l ing of  thc- ur.ula or
phar,vnx.  lnrvngeal  edema (stndor) .  bronchospi ìsm
(d1 'spnca.  u 'heez inu .  as thma) .

3 .  Sk in  and con junc t iva :  p rur i tus .  en ' thema,  u r t i car ia .
ang ioedema.  con j  unc t iv i t i s .

4.  Gastrointest inal  svstenl :  nausea. r 'omit ìng.  d iar-
rhoea.  feca l  u rge .  abdomina l  pa in  o r  spasn l .

I f  thc pat ient  had suffered frorn s1'mptoms compat ib le
rv i th -bu t  no t  charac ter is t i c  o f -anaph i ' lax is ,  i .e .
svmpltoms out of  onlv one of  the svstenls 1,  2 or 3 or the
combinat ion of  system l  and 4.  an admission was
classi f ied as 'anaphvlaxis possible '  i f  the react ion
occurred u' i th in t  h or i f  the t in le interval  betrveen
exposure and react ion u 'as unknorvn. I f  the symptoms
\\ 'ere character ist ic of  anaphylaxis,  but  the react ion had
occurred later than an hour af ter  exposure or th is t ime
period u'as unknou'n the admission n'as also classified
a s ' a n a p h v l a x i s  p o s s i b l e ' .  I n  a n y  o t h e r  c a s e  t h e
classi f icat ion was 'anaphylaxis unl ikely".  Each
member of the Audit Committee classified first everv
indir . ' idual  admission separatelr ' .  Subsequent l l ' .  f inal
c lassi f icat ion was decided on bv consensus or b1'
major i t -v of  votes.  I f  no agreement u 'as at ta ined, the
admissior l  \ \ ,as c lassi f ied as'admission unclassi f iable ' .
An anaphvlact ic react ion w'as c lassi f ied as severe i f  i t
\À 'as seneral ized and potent ia l l -v l i fe- threatening. This
rvas the case i f  the pat ient  w'as suf fer ing f rom cardio-
vascular or respiratory' st 'mptoms or if there was
irreversible damage (e.g.  m,vocardial  infarct ion).

In al l  cases of  'anaphvlaxis probable '  or  'anaphylaxis

possible '  in rvhich the react ion had been the reason for
adrrr ission. the causal  re lat ionship betu 'een exposure
and reaction \\ 'as assessed according to previousl.v
def ined and accepted cr i ter ia (Bégaud et  a l . ,  1985).
Basical ly ' .  the exposure-anaphr. ' laxis-associat ion was
classi f ied as 'causal  re lat ionship probable '  i f  the pat ient
had been exposed to ot te suspected cause short lv
before dcveloping anaphvlaxis.  and as 'causal  re la-
t ionship certain '  i f ,  in addi t ion,  there had been a posi-
t ive react ion to rechal lenge. The exposure-anaphyl-
ax is -assoc ia t ion  rvas  c lass i f ied  as 'caLrsa l  re la t ionsh ip
poss ib le '  i f  the  pa t ien t  had been exposed to  more  than
one potent ia l  cause sl-rort ly before anaphvlaxis.  The
exposure-anaphl ' laxis-associat ion \ \ .as c lassi f iecl  as
'c i i r - rstr l  re lat ionship unl ikely '  i f  the temporal  re lat ion-
ship rvas incompat ib le.  Also.  cases in rvhich the ex-
posure did nol  prccecle the react ion (chal lenge).  in
u'hich c l iscont in l rat ion rvas not fo l lor i 'ed by recover l '
of  a rcversible er, 'ent  (c lechal lenge).  or  in rvhich con-
t inuat ion  or  readmin is t ra t ion  ( recha l lenge)  d id  no t

ci. lu>: --,  i i i i ; i lSe . \ \ 'cre cl:rssif iccl as

u n ì i k . ' ì r ' .

e : r r r \ : ì l  t  r ' ì r r t i o r r s 1 , 1 , ,

Da:';

An  . . l l ra t l r rn  \ \as  n rac le  o f  t l t c  rc la t i r . - -  r i sk  (RR)  o f
resl , - . i : i inr  to drug X rv i th anaphr ' lar is cot t l l l l t t 'cc l  u ' i th

clru_* \ - .  c l :ssi f ied according to the At l r t tot ' t ' t ic l i l  l - l rera-

peui i . -  Chenr ical  (ATC) s1'stenr.  Evc-rv sc. | l [ l l '3 tc-  adrtr is-

s ion  c l :ss ined as 'anaph l ' lax is  p robab l . - '  \ \ ' i l s  con-
s ide :cc  3S: i  CoSc-  o f  anaphv lax is .  Thc-  rc l l t i re -  r i sk  u 'as
assasi-J as io l lor i 's :

l r : l bc r  o f  cz rscs  o f  a r taphr  l l r i t  c l t t c  t t l  c l r t t g  X

Y

:-:rb.r t-if prescriptions for drug \ in r. ' lcrcrlcc' cohort

:-lf.€r of prescriptions for clrug Y it l r. ' f. 'rcnc. .ol.ì

Ptrir i -:Ì i l lates \\ 'ere calculatecl u'it l i  th.-ir 95or'o con'
f id r : ; .  in tena ls  ( \ ' I i e t t inen .  19S2) .  S imi la r l r ' .  re la t i ve

risk ::, iniit ions \\ 'ere perftlrn-rcd ri i th. ir l the de-
no:- i : . : . - r : .  the number of  expclsc-d inci i r  ic l t t l i ls  and the
tor:- i  r - : ib l r  o i  davs at  r isk l ter  drug. Aiso.  rc- lat ive r isk
es;. : : : : - t ' r l :  \ \ere performed $' i th.  in tht  de i ' t t l t ' t ' l inators
of t : ; ' j :Fer and lox 'er  quot ient .  thc- nunl l rer  t l f  a l l  cases

oi  ' : . : t ' . i i - r is  to al l  drugs except druc X. rc 'spect ivelv
thc i r : :1 numL,er of  prescr iptrons for al l  c l rugs except

di-r3 \ .  l i : . . rder to see r l 'hether th is u 'otr1d inf l t rcnce the

rei . : : ' .  :  i> l  est intat ion,  re-analr  scs \ \  erc pe r formed
rl ' ì : :  : : : ; r is-<irruS classi f ied as'anaphr. lar is pt lssible ' .

Ti: inler-observer agreement in thc' .\trclit Con'
mil:-. . ia-. analt 'sed b1' a w'c-ighted kappa tt- 'st (Fleiss.

1 9 S i  i .

Re:ult.-s

Ph..- . i : : .n> responded to requests for  infornlat ion in 811

oì i - ' ' , - , i : '31 : .dmissions (87%). In 8- l  adnt issions the data
ge:e tsui , rc ient .  e i ther due to lack of  c l in lcal  detai ls
(n:  * i .  or  because the consul tant  refusc-cl  or  fa i led to

co{: . . i ' ,1t3 {r  :  {1) ,  or  because the pat ic-nt 's l ì le could
no: i :  r . rurd {n :29) or because the rei lor t ing pl-rvsic ian

di i  nr :  ctr is ider the admission as relevant tc l  t i r is  study
( r ;  :  i i .

The -\udit Contmittee classifieci the renlaininc 727

di:;ha;ge summaries as 'anaphr'lasis prrrbalrle' (r, =

15:r-  'ana:hvlar is possible '  ( r t  :  238).  'anaphylaxis

unl ik: i r '  in :309) and as 'admissi t - r t t  t tnclassi f iable '
( r t  :  | -  l .  - \  total  of  632 adn-r issions consisted of  re '

action-i nhich occurred outsicle the hospital and rvhich

\\ 'e:e the direct reason for adrnission (comnunit-v

accr:red).  The remaining 95 consisted ei ther of  re ' r

act icn in the outpat ient  i l in ic (n :  53) or inside thel

ciiei; duins admission (n : 2-l) or of reactions on

sc:rl: ins rvhich u'as bought or encollntered or-rtside

Th: \ ; :h:r lands and therefore could not be related to '

d i : :  c i :c.nsins data inside The Ncther lancls (rr  :  3) '

T: ;  i ; ic . :  o i  react ion \ \ /as not ment ior lccl  i r r  the re '

m.ir,::s t i i ,.charge sttmmaries (rt : 1tì) ancl t l-rerefort3
th; :  c. ,u l ' j  not  be used to dist inguish those cases in

rr l , ; i  t re ;e3ct ion was the dire ct  reast ln for  aclni issiof l

f rcrr  i ie c ihers.  Oi  the 632 react ions r i 'h ich \ \ 'e l 'e reason
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'Ana  phy lax i s
poss ib l e '

1 1 9

2 1 7

J.+

2 1

L l

' Anaphy lax i s

u  n  l i ke  l y '
'Adm iss lon

u  nc lass ì f  i a  b l e

278

t ó o

Tota l 632 95 727

Phase 3:  Causal i ty  assess

( n  :  3 3 6 )
'Causa l  r e l a t i onsh ip  ce r ta i n '  o r
' causa l  r e l a t i onsh ip  p robab le '  ( n  :  252 )
lnsects  120 @B%\
Drugs  107  (42%)
F o o d  2 1 (  8 % )
M i s c e l l a n e o u s  4 (  2 % \

I )nrg- i r tdr tct 'd urtaplrv la.r i .s -103

m e n î

order to remove stones from the choledochal  duct and
t lvo pat ients died of  anaphylaxis to intravenouslr '
administered contrast  media.  There were also 21 cases
of non-fatal  anaphvlaxis due to contrast-rnedia.

Onlt '  the react ions rvhich occurred outside the
hospi ta l  and led to admission and u'hich were c lassi f ied
as 'anaphvlaxis probable '  or  'anaphvlaxis possible '  are
used in the f t r r ther analvsis.  This group consisted of  336
cases, 158 men and 178 u'omen u' i th a median age of
42 .5  years  (mean 41 .0 .  range 2-81  ) 'ears ,  s .d .  20 .4)  and
46.5  years  (mean 4 '+ .9 ,  ranse 1-9 t )  years ,  s .d .  2 I .5 )
respect ivelr , .  S1'mptoms recorded in the discharge sun-
maries are summarized in Table 1.

In 252 of  the 336 adrni t ted cases classi f ied as 'ana-

phylaxis probable '  or  'anaphvlaxis possible '  the sus-
pected agent had been classi f ied as 'causal  re lat ionship
certain '  or  'causal  re lat ionship probable ' .  In those 252.
an  insec t  u 'as  the  cause in  120 cases ,  a  d rug  in  107 cases ,
food in 2l  cases and in 4 cases i t  lvas something else
such as a c leaning agent,  a burst  echinococcus cvst ,  or
exercise- induced anaphylaxis (Table 2).

Of the above ment ioned I07 drug- induced cases,
glafenine was 20 t i rnes the causat ive agent ( I9%).
anroxvci l l in12 t imes (1I%),  d ic lofenac 8 t imes (7%) and
combinat ion preparat ions rv i th paracet i inrol  I  t inres
(7%) (of  rvhich in 6 cases (6% ) propyphenazone u'as
irrc luded in the preparat ion) (Table 2).  There were no
pat ients adrni t ted more than once because of  drr-rg-
induced anaphylaxis dur ing the study-per iod.

Of t l . re 101 cases 8 ( l%) had been rcported to
The Nether lands Ccntre for  Nloni tor ing of  Adl 'erse
React ions to Drugs as cases of  suspected drug- inducecl

|  :  Reason  fo r  adm iss ion .
l l  :  Occu r red  i n  ou tpa t i en t  c l i n i c ,  c l i n i c ,  ou t s i de  The  Ne the r l ands  o r
o lace  o f  r eac t i on  unknown .

Fisure I Overvierv of studv results.

for  admission, 119 u'ere c lassi f ied as 'anaphylaxis prob-
able ' .  2I7 as 'anaphvlaxis possible '  ,  278 as 'anaph1,-

laxis unl ikely '  and 18 as 'admission unclassi f iable '
(F igure  1) .

Of the admissions coded as diagnoses 995.0 and
999.-1. 25 (12%) u,ere classified as 'anaphylaxis un-
l ikel l "  by the Audi t  Commit tee. Some of these pat ients
had been admit ted r i ' i th a react ion that u 'as not ana-
phvlaxis but,  for  exarnple.  a Herxheirner react ion,  a
toxic shock, an intoxicat ion to a drug, col lapse af ter  use
of nitroglvcerin or convulsions. Tn'o were diagnosed as
hvpervent i lat ion.  As a consequence, the def in i te fa lse-
posi t ive misclassi f icat ion v 'as I2"k in these groups. Out
of  categor ies 995.0 and 999.4,  174 admissions were
classi f ied as 'anaph,vlaxis probable '  or  'anaphylaxis

possible '  (85% of the analysed admissions of  these
diaenosis cateeor ies).  Of the cases classi f ied as 'ana-

phvlaxis probable ' .  69 came out of  the 522 admissions
from the other diagnosis categor ies,  ntainly f rom cate-
gort '  989.5 (venom; insect st ings/bi tes).  This makes the
def in i te fa lse-negat ive misclassi f icat ion 13% in these
catesor ies.  I f  categor l '  989.5 rvas excluded. the fa lse-
negat ive rnisclassi f icat ion w'as only 4% (I5 cases out of
356 adrnissior-rs of rvhich data rvere receivecl and which
\\ 'ere c lassi f ied bv the Audi t  Comrni t tee).

.  Weightecl  kappa \ \ ,as reasonably high ancl  remainecl
tnat  wa) '  throushout the studr '  (0.55-0.77),  u,hich
nìeans that the agrecnlent on classi f ìcat ion rvas sat isfac-
tort 'ancl  that  the members of  the Audi t  Comrni t tee werc
consistent in thcir  c lassi f icat ion.

In the total  stuch' there were for-rr  deaths:  one pat ient
d icd  o f  a  tox ic  shock .  one c lu r ing  a  ca the tc r  p rocec lu rc  in



-+0-1 14.  ̂ ,1.  vat t  der Klaur l  ct  a l ,

l ' ab l c  I  Svmpto rns r 'o1 '33 ( r  y ra t i cn ts  adnr i t t cc l  bccause  o f  anaphv la r i s  ( ' r \ naph1 ' l i t r i s  p t ' obab le

anc l 'Anaphv lax i s  l . ross i l . r l e '  Q t  :  217 ) )

S l t r tp to t t t s
' A rt u p I t v I u.r i.s p rob t b I c ' 

A t t a p I t v I o.r i.s 1t o.s.s i b I t'

( l  :  I 1 9 )

-l-r 
t t,t I

En' thema
Angiocc lcma
Hvpotens i r t t t
l ì ronchospasnt
Prur i tus
Ur t icar ìa
Collapse
Nausea/vornit ing
Tachvcardia
Loss of consciousness
Diar rhoe a
Uppe r air* 'avsi
Conjunct iv i t is
Larl 'ngeal ocdema
Abdominal pain
Bradvcarcl ia

76 ( :a%)
65 (-55%)
66 (-5-59'," )
61  (519 ' ; )
40  (3+%)
31 (2e%)
12 (3s%)
23 (re%)
2e (21%)
21(20%)
6 (59/" )

l2 ( 109/" )
1 2  ( r 0 % )
8  ( 7 % )
7  ( 6 % )
l l  ( e % )

t L5 (.53 "1, )
r (17 (19% )
56 (269i, )
-57 (2tr?ó )
t7 (3s%)
1r (33%)
4-5 (l L% )
+3 (20%)
3 +  ( 1 6 % )
22 (10', ' .)
17 (89i"  )
9 (1?r, )
e  ( r % )
I i (-5'7',o )
1 2  ( 6 % )
I  ( 2 % )

i ( l l  (57 '1 , ,  )
i 7 2  1 . ; 1 ' 1 , ;
I  32 (3tr ' ' i ,  )
l l 3  ( 3 - \ ' l i ,  )
I  l 7  ( 1 5 9 , ,  )
111-s 13 t 

,Ì1, 
)

87 (  16" ;  )
6 6 1 l t t " i , ;
6 3  ( 1 e ? i , )
-16 (  l luo )
23  (7 ' ' o  )
2L  1 l - , " , , 1
2 l  { 6 ' o  )
I t )  ( t r ' l n  )

19  (ó " "  )
l - i  (J ' 'o  )

xThere \ \ 'e re  a lso 13 pat ients  in  the groLìp 'anaphy lax is  probablc ' '  and n ine pat ie 'n ts  in  the group
'anaphvlaxis possibic'  w' i th svmptoms of carcl iac and/or cers-bral ischaemia. one of them needinq
mechanica l  vent i la t ron.
iRhin i t is ,  oedema of  the uvu la  or  pharynx.

Table 2 Causes of  anaphl ' lax is leading to admission wi th a 'causal  re lat ionship certa in '  or  i ì  'causal  re lat ionship prohable

'  
At tap l t t '  lax is prob ab le

' A rt ap lt.r' I t.r i.s p o : si h I e Total

Insects
Food

Drugs
Glafen ine
Amoxvci l l in
Diclofenac
Analgesics rvith paracetamol ( inclucl ing propyphenazone)
Enaiapri l
Co-tr imoxazole
Dipvrone
Nitrofr.rrantoin
Carbaspir in calcium
Desensit izat ion agents
Amoxvci l l in f  clavulanic acicl
Phcneth ic i l l in  potass ium
Ni iur to ino l
Trimethoprim
Naproxen
Aspir in
Nliscel laneous drugs (al l  mentioned once)

Other causes

Total

63
10

57
1 1

120
2 1

I 2
6
2
J

1
1
I
I

I

1 0

I

20
t 2
8
7
4
-t
3
3
3
3
3
2
I

2
2
2

27

,l

I
6
6
2
+

!+

2
2
2
2
3
I
2
2
2
2

1 1
t /

1381 1 1 ,.ì ,

anaphylaxis,  as \ \ ,as determined by comparing bir th
date,  gender and date of  adrnission in both f i les.

Table 3 shows the absolute number of  anaphylact ic
reactions per drug or drug group and the risks of ana-
phylaxis,  re lat ive to the total  number of  prescr ipt ions in
1987 and 1988 separately.  Al though there is var iat ion
per ) 'ear and per probabi l i ty  c lass A-C, the point
est inrates of  the relat ive r isks of  anaphylaxis to
glafenine, an-ìoxyci l l ins.  d ic lofenac, penic i l l ins aI ìc l
analgesics are invar iably dist inct l i '  greater than one in
thc group 'anaphylaxis probablc ' .  The lou'er relat ive
r isks in the groups including cases classi f ied as
'anaphylaxis possible '  (B and C) may be at t r ibuted to

non-di f ferent ia l  misclassi f icat ion of  d isease (Rothnran,
1986).  The lat ter  resul ted f rom the fact  that  the group
'anaphylaxis possible '  incl t rded cases in uhich ana-
ph1' laxis could not be cxcluded but u 'as not verv l ikel l '
e i ther (e .g.  n inth-day rash to amox) 'c i l l in) .  Therefore,
we concentrated our anal) ,s is on the grotrp 'anaph) ' laxis

probable ' .  The clrug rv i th the highest relat ive t ' isks rvas
glafenine. In orcler to i ìssess the r isk rc lat i r .e to other
rvel l -knor.vn causes of  anaphl ' laxis,  g lafenine wiìs conl-
pared rv i th drugs that hacl  been the causat ive agent
of  anaphylaxis nrore than four t i rnes in th is st t rcìy.
Glafenine \vas plso compared rv i th the sroup of
ant i inf larnrÌratory and ant i rheumatic drtrgs (NSAID),
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G I afe tr i ru: I C o t t t ro / tl r r t g
Il.clutiye rr.rÀ (+ 95'! ',,-conlìtlt ' trct, l itrt it.s 1

Prc.scr ipt iot t .s  E.rpostd l tut i t , t t t .s

G la fe  n  i ne  / r \  n  a  l gcs i cs
r r ' i t h  pa racc tan lo l

G I  a l 'c  r t i  nc/Di  c lo 1 'c-  n ac

G la fen inc ' /NSAIL )

G la fcn ine /Sa l i cv l i c  ac id
der i va t i ves ,  i nc lL rc l i ng

G la fcn ine  / r \na lge  s i cs

ancl
conrb ina t ions

2 1 . 7  ( 1 2 . 8  < R R <  + 7  8 )

3 r ) . 7  (  11  . 8  <RR<  79 .9 )

32 .7  ( t 6 .9  <RR< 63 .0 )

27.7 (10. -+ <RI ì<  73.9)

2 0 . 6  (  I  I  . - 5  < R R <  3 7 .  1 )

24 .7  ( t 2 . , \  <R I ì<  17 .7 )

2 9 . ó  ( 1  1 . 3  < t ì t ì <  7 7 . 7 )

26 .0  (  13 .0  < t ìR<  51 .0 )

2 7 . 0  (  l 0 . l  < R R <  7 2 . 3 )

1 8 . 6  (  1 0 . 2  < R R <  3 - j . 9 )

w, i th  sa l i c r , l i c  ac id  and i t s  der iva t ives  and.  s ince  i t  i s  a
non-narcot ic arralgesic.  r , r ' i th the total  group of  non-
narcot ic analgesics except.  of  course. for  g lafenine
(Table -1).  The relat i r .e r isk est imat ion \ \ ;as lnacle on the
basis of  prescr ipt ions and numbers of  pat ients in the 2-
year per iod 1987-19.S8. Use of  g lafenine had the highest
nsk of  anaphvlaxis in al l  analvses. When col l tpar ing
e l a f c n i n e  r i  i t h  c o m b i n a t i o n  p r e p a r a t i o n s  c o n t a i n i n i
paracetamol the point  est imator of  the relat ive r isk rvas
(prescr ipt ions and exposed pat ients respect ively,)  24.7
- 24.1 . r i ' i th dic lofenac 30.1 -  29.6.rv i th NSAID 32.1 -
26.0.  iv i th sal icvl ic acid and der ivat ives 27. i  -  2 i .0 and
n' i th analsesics 20.6 -  18.6.  Anah's is on the basis of
dat 's at  r isk gar,e s inr i lar  f igures as analvsis on the basis
of  prescr ipt ions and exposed pat ients.  We also made a
comparison u' i th penic i l l ins.  s ince penic i l l ins have a
n'el l -knou,n and l l 'e l l  er ,a luated r isk of  anaphvlaxis.
Th is  _save r i se  to  a  re la r ive  r i sk  o f  16 .8  (8 .5  <  RR <  33 .3)
(p rescr ip t ions)  and 20 .0  (10 .1  <  RR <  38 ,6)  (exposcc t
pa t ien ts ) .

Discussion

This stuclv shon's that  drugs and insect st ings were by
far t l - re most important cause of  admission becatrse
of anaphvlaxis in The Nether lands in 1987 and 199g.
Glafenine-.  amoxvci l l ins and dic lofenac were the three
rnost important calrses of  admission because of  c l rug-
induced anaphvlaxis.  Al tholrgh there were also 23 cases
of contrast-media- induced anaphvlaxis.  these occurred
dur ing adrnission or in the outpat ient  c l in ic.  ancr hence
these could not L-re related to the drug cl ispensing data
from comnluni tv pharmacies.

For th is studv we considered several  tvpes of
cpide'r io lo-eical  design. Because of  the low inciàènce of
anaphvlaxis,  \ r ,e did not consider a cohort  stucly as a
usc' fu l  approach. Case-control  st t rc l ies are ver) /  sr i i table
for stucl f  ing rare diseases and are of ten usecl  u,hen a
relat ionship betrveen the adverse event ancl  a dnrg is
uncertain.  In the case of  anaphylaxis,  ho\ \ ,ever,  the
tertrporal  re lat ionship and cl in ical  pat tern usual l l '  leave
l i t t le c loubt concerning thc causal  re lat ionship.  we hacl
several  reASOns for not using a case-control  design.
First l r ' ,  recal l  t ' r ias wotr ld have bcen introclucecl  into thc
study. As z inaph1, ln1i5 is a rapic l l l ,  developine ancl
impress ive  typc-  o f  reac t ion  tha t  pa t ien ts  a re  no t  r i ke ly

to forget.  i t  ivould not have been easv to f ìnd controls
subject  to the sanle recal l  of  exposLrre i ìs c i ìscs.
Secondh,.  as druqs are a u, 'e l l -kno\\ 'n caLlsc of  ana-
phylaxis.  phvsic ians might inquire nlore insistent lv
about  d rug  use in  the  index  than in  the  cont ro l  g r -oup.
Thirdll ' , althoLrgh anaphy'laxis is considerec-i to Lrc- iì rare
d isease,  the  lo rv  popu la t ion  exposL l re  p rc ra lence o f
some drugs  (e .g .  g la fen ine)  cou ld  conseqì . rcn t lv  have
neant that  none of  the controls u 'otr lc l  har.c L-reen ex-
posed to those drugs. Therefore.  \ \ 'e used a case-cohort
desi_gn. in rvhich the cases were al l  pat ients aclnl i t ted
because o f  anaphv lax is  in  The Ncther lanc ls  in  1987 and
1988 and the control  cohort  was a reference cohort  of
t h e  D u t c h  p o p u l a t i o n .

Theoret ical l r , .  our analvsis could har,e bcen acl-
verse l f  in f luenced bv  th ree  issues ,  F i rs t l r .  c l iaenos t ic
suspic ion bias or referral  b ias could have plared a role.
Because of  the character ist ic pattern ancl  ternporal
relat ionship horvever,  anci  i r respect i ,u.e c l f  the causat ive
agent ,  anaphy ' lax is  i s  most lv  recogn ized.  I t  i s  h ieh lv
unl ikely thàt  general  pracr i t ioners ùulct  recognize àna-
phy lax is  to  one drug  (e .g .  d ic lo fenac)  rnore  eas i l r .  than
that to another (e.e.  g lafenine).  Sirni lar l r , .  genc-ral  prac-
t i toners  dec ide  on  admiss ion  o f  the i r  pa t ien ts  to  the
hosp i ta l  on  the  bas is  o f  sever i tv  ins tead o f  cause .  Hence
i t  is  unl ikel l ,  that  thev uoulc l  tencl  to aclmit  more
pat ients w. i th anaphy' laxis to one part icular t ) 'pe of
exposure.  This br ings us to the second isstre:  in th is
studv cases of  anaphylar is that  were not aclnr i t ted to a
hospi ta l  \ \ 'ere not included. This coulc l  mean that.  i f
anaphy' laxis to one drug was more severe than ana-
phl , laxis to another,  pat ients u, i th anaphylaxis tct  such a
drug would have been adrni t ted relat i r .e lv rnore of ten
than pat ients u ' i th anaphylaxis to othcr c j rugs.
Florvever,  there are no reasons to bel ieve that ana-
phylaxis to oral ly administered anoxyci l l in.  c l ic lofenac
or glafenine has a worse prognosis than anaphvlaxis to
other oral ly adnt in istered dru_gs. Hence, th is u ' i l l  rnean
that the proportion of communitl, '  acclr_rirecl cascs of
anaphylaxis u,hich leads to adn-r ission is nlore or lcss
the same for these drugs. Thirdl l , .  the reference cohort
rvas not a randont santple f rom the total  stLldv Lrase.
Randorrr  samples are,  hon'ever.  not  a goal  in thent-
selves but used to ensure that the exposurc c lata arc
represcnta t ive  o f  the  to ta l  s tud l '  base.  I t  i s  log is t i ca l l r ,
inrpossible to take a ranclom saniple f ronr the t ia l  srucl ! ,
base of  a l l  inhabi tants in The Nether lands. Insteacr of
th is lve used a representat ive sar lp le of  conrnruni t l '



phel ' t1r ìc ics.  Iocl t tccl  jn c l i l f t ' rcnt  p l l ts o{ t l rc c, . ' r tut tn ' .
Thcreforc,  c l i f lcrcnces i r - r  prr 'scr ib ing b),  ntecl ical  prac-
t i t ioncrs  in  c l i f f c rcn t  par ts  o f  thc  count ry '  p lavcc l  no  ro lc .
Thus, \\rc arL- not a\\ 'arc of zrnv reasolls to suEgest that
the e xposure in the refe re nce cohort  d i f f 'ers sub-
stant ia l lv  f r r - r rn thc exposure in the total  study'  base.
espcc ia l l v  no t  as  the  v i ta l  s ta t i s t i cs  concern ing  age and
gender c l f  the refe rencc cohort  \ \ ,e l 'e the sanre i is  that  of
the  popu la t ion  in  l -he  Ncther lands .

' fh is 
stud\ '  \ \ ' i ts  restr icted to pr incipal  d iagnoses and

thus no i ic ld i t ional  d iagnoses hAve been analysed. The
reason is that  report ing of  adcl i t ional  d iagnose s is volun-
tan ' .  Th is  n reAns tha t  the  repor t ing  o f  add i t iona l  d iag-
noses var ies per hospi ta l ,  and i t  is  unknorvn rvhat
percentaue o f  the  add i t iona l  d iagnoscs  is  repor ted .  For
this reason. in th is stucl ,v"  the cases of  anaphi , laxis that
occr.rrred inside the hospi ta l  rvere not included. Nlore-
over,  the c l ispensins data f rom hospi ta l  pharmacies are
rarel \ /  registered on an indiv idual  pat ient  level .

The most val id relat ive r isk est inrat ions were made
u, i th the group 'anaphvlaxis probable ' .  This is obvious.
in r . iew of  the fact  that  the group 'anaphylaxis possible '
comprised nlanv non-anaphylact ic h1'persensi t iv i tv
react ions.  Hence. th is introduced a misclassi f icat ion
bias torvards a relat ive r isk of  one in the combined
sroup of  'anaphvlaxis possible '  and 'anaphylaxis

probable '  (Rothrnan, 1986) (Table 3).
Of the group 'anaphylaxis probable '  117 out of  119

cases \\ 'ere considered severe on the grounds of
inr,olvernent of the cardiovascular and/or the respira-
tor i r  s,vstem. For the same reason, of  the qroup 'ana-

phvlaxis possible '  I25 ol l t  of  211 were considered
severe.  Re-analysis u ' i th severe cases did not sub-
stant ia l ly  a l ter  the relat ive r isk cornpar isons betw'een
the druss.  N{oreover.  s ince e\ /ery case in th is group has
led to a hospi ta l  admission, ever\ /  case should be con-
sidered as scvere.

The current study conf i rms the resul ts of  an ear l ier
one (Str icker et  o l . ,  1991) of  a di f ferent desisn.  In
the current study, besides al l  cases classi f ied as
anaphl ' laxis,  a random santple of  cases with other
diagnoses rvas invest igated, in order to assess false-
negat ive misclassi f icat ion.  Secondly,  a l l  cases were
analysed b),  a bl inded Audi t  Comrni t tee in order to
prevent c lassi f icat ion bias due to knorvledge of  the
cause. Thirdly,  re lat ive r isk est intat ions were made
tvi th drug dispensing data instead of  re imbursernent
figures from health insurance funds. The former more
accurately, reflect the consumption of drtrgs as dis-
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