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Itdverse drug reactions

ldiosyncratic drug reactions: the reactive metabolite syndromes

Sandra R f{nowies, Jack {Jetreeht, lYeij ff Shear

ldlosyneratic drug reactions are unpredlctable reactions that can result in signiffcant morbidlty and moÉallty' Severe
idicsyncretic drug reactions are often characterised by fever and internal crgan involvement, Ilespite progFess in the
identification of reactive metabolites believed to be the cause of idiosyncratic reactionso the baslc mechanisms
remain eluelve. FuÉhennole, because of the tack of consensus regarding defnition of these syndromes' reportlng, and
therefore epidemiological data, are often unreliable. Research is neded to explore furtlrer the pathophysiology of
these reactionsn so that belter diagnostic tests and treatmept methods cen be developed.

Adrrerse drug reactions can be classìfied into type A, or
predictable, reactions and q1pe B, also known as
unpredictable ar idiory-ncratic reactions- 

'f*pe A reactions
BîÈ dose-dependent and predictable based on the
pharmacolory of the drug; about 80% of a.ll adverse drug
reactions are 4'pe A. In contrast, idiosyncratic drug
reactions cannot he explained on the basis of the
pharmacoir:gy' of the drug. and although they are dos*-
dependent in susceptible individuals, they do not occur at
any dose in most patients. Idiosyncratic reactions can
affect arry argan s*\"stem: and include lgE-mediated
reactions such ss anaph-r'laxis, teratogenicitS', and
carcinagenicity, as rr"ell as reactive metabclite s3"ndromes
suÈh as hypersensitivity-syndrome reactions, serum-
sickness-like reactions, and drug*induced lupus" The r*le
af drug metaboiism and reactive metabalites that cause
these serious reacticns have been investigated over the

ilast 15 ye*rs and will be rhe focus cf this paFer. Clinical
managemÈnt is still empirical, but recagnition of a drug-
irrdueed disease is important for fuîure management of
the patient.

Drugrhypersensitivity syndrome
Srug*h-vpersensitivity syndrome is s systemic disease that
prÈsents n'ith fever and invaises one ar more internal
orsans. Because one organ is usually dominant (eg" iiver,
kidney, or skin) in the clinical presentation, drug
hypersensitir,ity as a s3'ndrame mal: not be reccgnised.
This lack of reccgnition leads to problems in reporting,
since many patients who seem to have single-organ
dysfunctian actually have drug-h3persensitivity s3'ndrome-

Drug-hSpersensitivity syndrome is usualiy defined by
the triad of fever, skin eruption, and internal-organ
invalvernent {tabie 1}. It has been rvell described ftrr
{rnticonvulsunts, sulphonamide antibiotics, dapsone,
tninocycline, and allapurincl."? Drug-hypersensitivity
sSrndrome assa ciaîed w'ith anticonrnrlsants {ie, phen3toin-,
phenobarhital, and carbamazepine) u'as originally called
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the anticanvul sant hyper*ens itiviry syndro me.iTh ere have
been several reports of a similar syndrome asscciated with
the anticcngulsant lamotrigine.n There is cross-reactivity
among the aromatic anticonvulsants' but no evidence tù
suggest that there is cross-reactivity befween these drugs
and lamotrigine-

The true incidence of drug-h5rpersensitiviry syndrorna is
unkno*.'n because cf the sariable presentntinR and
ìnaccurate reporting; horrever, this reaction has 

'been

estimated to occur in between one in 1000 and one in
10 0OO exposures rvith drugs such as anticonvulcflnE n$d
sulphonamides-rd Drugs with a hìgher frequency of this
adverse reaction, such as sorbinil, have generally been
di scontinu ed during d evel op m ent.? D rug-hypers ens itivity
sy'ndrome generally occurs during first exposure ttl the
d"rg, rvith initial symptoms starting 2*6 weeks lster" Is
patients with a history of drug-h-vpersensitivity reactionr
re-exposure after a previaus reaction filay qxt'tt. symFt$r-ns
q"ithin I day.

The presenting symptoms in most patients include a
mild-grade to high-grade fever ranging frorn 38 to 40o(ì'
and malaise, often accompanied b-v pharyngitis {md
cerrical lyrnphadenapathy. About S5% af patients
develop a skin eruption (such a$ a generalised exanthern)
near the time of the feser or shartly after. Skin
manifestations can range from an exanîhematous eruption
to more serious eruptions such as Stevens-Johnscn
stsndrome and îaxic epidermal necrolysis.t Atypicnl
lymphocytosis wirh a subsequent prominent eosincphilia
can occur during ttre initial phases of the reaction in a
suhset cf patients.t Bone-marroìIr involvement can result
in isolated rhrombacatopenia or agranulocytosis, but ean
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also cause "bi-penias" {ie, defects in trro cell lines) and
aplastic anaemia. Liver abnormalities' presenting as raised
aminotransferase ccncentraticns, alkaline phasphatase
concentr*tions, prothrombìn time' and bilìrubin

i concentrations are llresent in about 5A% of patients.
\- Ilevelopment cf sel'ere hepatitis with jaundice can cccur.s

Other organs such as the',kidney {interstitial nephritist
vasculitis), central nenrùus sy$tem {enceph*litis, aseptic
meningitis), intestiaal tract {colitis}' pancreÈs1 or the
lungs {interstitial pneumonitis, respiratoqr-distress
syndrome, vasculitis) are less ccmmonly invclved. .{ small
subgroup cf patients may develop hyporhyraidism as parl
of an sutoìmmune thpoiditis within 2 months of onset of
symptoms of drug-hypersensitivity syndrcme.n These
patients Freserrt *ith signs cf h3perrh3:roidism at lhe time
of the reacticn, but because ssre lhmat, fever, and
tachycardis can be missed, biochemical evidence, such as
lorry concentr*ticns of th"r"rotropin are help*.tl in the
diagnasis- Several montfrs aÈer the àcute episode, this

Srsup of patients present with hypothyrcidisrn *'ith
auto antiba dies* including antim icrosom al antibodies -

The differential diagnosis *f drug-hy5rersensitivit3-
syndrorne includes cther cutaneous drug reactions" acute
bacterial or viral infecticns ieg, with Epsrein-Barr virus"
hepatitis l'iruses, influenza viruses, and c-r'tomegalovirus),
lStrrphcma, and idiapathic hSrp ere osinophili c syndrom e.

$evere Gutaneous advense teÍretists
\- Severe cut*neous adverse reactions, which may fepresenî

v&fients of the same disease process, range from erytherna
multiforme major to taxic epidermal *ecrol"l'sis. Erythema
multiforme minor is usually nnt caused by drugs and does
not have mucos*l involvement. Differentiation among the
patterns depends an the naîure *f the skin lesions and
exîent of body-surface*srea involvement, The matÈ severe
furrns are associated wiîh epidermal detachment over a
greater proportion of body-surface-area (table 2)-'o Target
lesions tend to change frcm the classical, raised *rree-
finged*iris lesion to a more purpuric or erythematous tw-o-
ringsd lesion. Clinical$, each af these reacticn patterns is
characterised by the triad of mucous-membrane erosicnsn
aqpical target lesions, and epidermal necrosis with skin
detgchmenr-t" The more seìrere the regcticn, the mcre
tikely it is to be drug-induced. .A large prcportion of cases
uf erlthema rnuitiforme and Stevens-Johnson sSmdrome
afe not drug-related and may deveiùp as a consequence of
various other factox including infections, neoplasia, and
autoimmune dìseases. The most frequent drugs cited as
gsu$e$ of Stevens-Johnson syndrome or toxic epidermal
necrclS'sis are the anticonr.ulsants' antibiotics (eg,

\ sulphonamide*), allopurinol, and non-steroìdal anti-
inflammatory drugs (eg, piroxicam)."

Serumsicknesslihe reacti ons
$erum sickness snd serum-sickness-like reacúon afe two
very different diseases. Serum sictrress is a clinical
syndrome characterised by fever, lymphadenopathp
arlhralgias, fitaneous eruptions, gastrointestinal
disturbances, and malais*, and is often associated with
proteinuria without evidence of glomerulonephritis.t'
$erum sickness is rnediated by deposition of circulating
immune complexes in tissues, activation cf complement:
and the ensuing inflammatary- response. Serum siclxress is
usually caused by the administrstion of foreign proteins,
such as anrithymocvte globulin-

In contrast, serlun-sickness-like leaction is defined b5.
fever, rash (usuall-v urticaria), and arrhralgi*s occurring
t*3 *.eeks after drug expssure {tabie 1).
Lymphadenrpathy and eosinophilia may aiso be present.

CNasiFcgdm

Epidermal d€lachme$t

{% cf b,ody-sur-raee area}
Typica! îargets
Atypisl la€ers
Macules
Itlucus membrane
invol\€ment
Se+edty
Likelihsod or drug"indured
aefiolcÉr-

Nc N0
flat flat
No Yes
Yes Yes

Lcr+ liledium
Lorv Medium

Table 2: Classiftation an* ch*ncterùsths of seYene cutanecus
adverse reaeticns

Immune complexes, hypoccmplementaemia, vasculitis,
and, renal lesions are absent in serum-sickness-like
reactions.

Epidemiological snrdies in children suggest that ttre risk
of serum-sickness-like reacti.on is greater with cefacltr
than with ather antibiatics, including cther
cephalcsporins.'i"a flre averall frequency of cef*clor*
induced serum-sickness-like reaclions has heen estimated
st 0'024-S'ZYo per course of cefaclor prescribed. Other
drugs implicated in the causation of these reflcTigne
include ce$rozil'5 and minocycline.* The incidense rfltsg
for these drugs *re unknou"n.

Drug{nduccd l$pus
Drug-induced lupus is not îÌre same disease ns systemic
lupus erythematosus, but the disorders have some feaîures
in common. Drug-induced lupus is characterised by
frequent musculoskeletal complaints, fever and weigfut
loss, pleuropulmanary involvement in more than half of
patients, and rarel3', renal, neurological, or rasculitic
involvemenr (table 1). I{ost patients have no cutaneous
findings of lupus erythematcsus. Posititity for antinuclear
antibodies qdth s homagenous pattem is rhe mest
cornmon serologicai abnormality. Importantly, frw
patients who develop positivity for antinuclear antibodies
related to drug ingestion deveiop clinical disen*e
cùmpatible with drug-induced lupus. This diserder
shouid be suspected in patients who do not have a history
of idiopathic systemic lupus erlthematosus, whc devetop
antinuclear antibcdies and at least one clinical feature of
systemic lupus erythemaîosus after àn appropriate
duration of drug treatment: and whose symptoms resolv*
after discontinuation of the drug.tu In geaerail symptomÉ
and serolagical changes appear more than I year atter
starting therapy.

Same drugs, ìncluding procainamide, nydralaein*u
chl*rpromazine, isoniazid, methyldopa, and
penicillamine, have been implicated in drug-induced
lupus; rninocycline's associaticn rvith the discrder is well
described.t'*t

Akhough antihistone antibodies are seen in up to 95%
of cases of drug-induced lupus, they are not specilic f.or
the syndrome and are also found in 50-80% of patien"s
with idiopathic lupus eryrhematosus.'8 Unlike in
idiopathic lupus erSthematosus, antibodies againaf
double-snanded DNA Ère typically sbsent in dtug-
indr.rced lupus.'* Several patients with druginduced lupus
attributed to minccacline hase had positive antineutrnphil
cytoplasmic antibodies, *'hich may be directed agninst
antimyeloperoxidase or elastase.s0'3'

fn general, sÈroconversion from negariviry to positivify
for antinuciear antibodies alane is not a sufficient rericen
to disccntinue trestrnent with a drug. F{cwever, once
drug-induced lupus is suspected, treatment u''ith the drus
beliernd to he responsible shauld be stopped irumedint*ly.

fry{lsnamúlibme
mql*

d l n

Sterem.loùnsm

ryn*ofir6

Toxlc e$&mal
nosdlab

>3U

No
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Y'es
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High
Highi
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Cytochrome enry{nes
Myeloperoxìdases

\

Formation and detoxiffratfon of reactlve metabolltes

S*r.rnptoms of drug-induced lupus are usually self-limiting
ùnce rreatrnent rn'ith the offending drug has been
discontinued, and generally resolve in 4-6 lveeks;
hc\a'eeer, positivity for antinuclear arrtibodies may remain
for 6-1? monlhs-

Pathogenesis
Little is knarvn with certainty about the mechanisms of
fnost idiosyncratic drug reacticns. A large amount of
circumstantial er.idence suggests that reactil"e metsbolites
of a drug, rather than the parent d*9, are respsnsihle for
$lsst idiosyncratic drug reacti$ns (figrrre 1). In the case of
the andconr"ulsants-phen-ttcin, carbamazeFine, snd
phenobarbital-the reactive metabalite responsible for
idioeSrrcratic reactions is thought to be an epoxide, and
the basis for increased susceptibility in specific individuals
and cross-reactil"ity bet*-een these a$ents is thought to be
due to a deficienry of epoxide h"vdrolase.2t However, twc
gtudies have found na differerrce in the frequenry of the
gene associsted rvith lou' epcxide hydrolase sctivity in
p*tient$ with a history of anticonvuisant
hylrersensitivityr"''a and this finding has placed the
epcxide h3pathesis in doubt- Furthermore, there is no
direct evidence that these drugs form an epoxide ia
humans. More recently, phenytoin has been shown tc
farm a reactive free radicais and an crthoquinùner=u
*'hereas carbamazepine forms a reactive iminoquirÌone
thet alsa undergoe* redcx cycling." These metabolites are
altemative candidates for the sgents responsible for
idiosyncratic reactions "

The rnetabolic pathway leading ta reactive metabolites
of sulphonamide antibiotics, such as su@ffiùffiols,
is less controversial. These drugs are aromatic amines that
are oxidised, first tc hydraxylamines and tien to nitraso
derisatives, with redox cy'cling betu'een lhe tr+"o.r8 The
redox cycling csn lead to oxidatit'e stress and the ninoso
derit'atives alsa react cclaleatly wittr proteins. Other
aromatic amines, such as dapscne and proc*inamide,
form similar hydroxylamine and nitroso rnetabalites and
ilo drere could be some degree of cross-reactivity between
rrilmsdc arnines and sulphanamide antibioticsl hcwever*
there are fe$r clinical data available, so this mechanism
fftust be regarded as thearetical. Several other drugs are
sulphonarnides but not aromatic amines-eg"
sulphony-lureas, thiaeide diuretics, furcsemide,
ncetazolamide, and celecaxib. These drugs are not
tecommended for patients with a history of an adverse
r€action tc a sulphonamide antibictic- However, since
these drugs are unlikely to fbrm similar reactive
metabolites and there is little clinical evidence for cross-
reactivity rl"ith sulphonamide antihiatics, this precautiart
may be unwarranted.

The working h3'pothesis that mosî investigatoîs use to
e4plain the association between the formation of reactive
metaholites nnd the induction of idiasyrcraric drug
reactions is the hapten hypothesis-ie, that the reactive
metabolite covalent$ binds to proteins and the altered
prcteins are seea as fcreign by the immune system and
induce *n immune response.s In some casss, this immune
response ca* lead to substantial damage resulting in an
idios3'ncratic drug reacîiùn. .\Ithcugh this h3pathesis may
be parrly coruect, it does not explain many aspects of
idiosyncretic reacrions, and the complete mechanisms
involved are likely ts be much mcre complex. For
example, many drugs that form reacîive rnetabolites, such
as paracetamol, are not associated with a high incidence of
idiasyncraric reacîisas. With notable exceptions, such as
penicillin-induced lgE-mediated allergiÈ reactions, many
idiosyncratic reactians are nct sssociated with evidence cf
an immune rÈsponse against drug-modìfied proteins. The
most important characteristic of idiosyncratic drug
reactions is their idiosyncratic nature, and the hapten
hSpothesis does not explain u"hy most indit'iduals do not
have a clinically e'*ident imrnune response against drug-
al:ered prcteins.

The involvement of the immune system in mosî
idiosyncratic drug re*cîions has nor been provrn;
horvever, such proof can be difficult to acquire for several
îeasorls- For example, the pathology" of toxic epidermal
necrolysis suggests the inr'"olvement of cytotoxic 

'I'*nllur

but showing the presence of specific cytotoxic T cells is
much more difficult than shcwing the presence of drug*
dependenr andbodies. In addition, idiosyncratic reacti$nc
are often autoimmune in naîure-ie, the response is
against n*tive protein rather than drug-modified protein-
tsurthermorer some rea^ctions may be mediated by the
innate immune sysîem and, therefore, may not involve
specific antibodies ar crytotoxic T cells.î

Cne concept thst may help tc explain u'hy not all druga
that form reactive metabolites are associated rrith a high
incidence of idios3rncratic reactions is the "danger
hypothesis".r" The basis for this hypothesis is th*t the
immune sj,'stem does not directly diferentiate seif and
non-self, and it only responds to a foreign anîigen if the
antigen is associated rvirh a danger signal. The exact
nature of what can constitute a danger signal is unknowR,
but necrctic cell death and cell stress are likely to be nara
such signals. Thus, a reactive metabalite may not only
har"e to mcdiff protein, it may alsa have to iniure or strÉ$g
cells in order to induce an immune response and an
idiosyncratic drug reaction- This may explain why drugs
such as paracetamol, rvhich form reactive metabolites hut
only cause cell toxicity af ccncentrations above the
therapeutic rangel dc not usually cause idioslmcrati*
reactiùns. '{s mentioned earlier, some drugs, such gg

isoniazid and halothane, cause an increase in
aminotr*nsfersse corìcentraticns in a high percentltge Gf
patients, and this effect probably reflects direct cell
taxiciry- that could a.ct as a danger signal and increase the
prcbability of an idicsyrrcratic reaction.

Cell injury caused b-v other factors such as surgery sr
viral infections, especially HfV infections, also seems îo
increase rhe risk of an idiosyncratic drug reacticn.s"
Furthermore, despite whnt is cammonly stntedt
idiosyncratic drug reactiCIns are dose dependent, and we
have not been able to find *ny drug that is given at a dose
of 1ù mg/da-v or less that is assaciated with a high
incidence of an idiosyncratic drug reaction.s Thus, even
when a large fraction of the drug is metabolised to a
reactise metabolite. only a small amount of reactive
metabolite is required to induce an immune response.

\_
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Management of patie*t* with drugrhypersensitiviB syndmme

I *iscantinue affendi*g drug

r Obtain the follawing labcratory data.
\ Complete blaad ccunt and differential
\- Liver function

Urinalysis {rautine and microsdùpyi
Serum creatinine concentraticns
Other tests, depending on symptsm presentatian ieg. *hest
radiograph for respiralory symptoms)
Baseline thyraid function tests {eg, thyroxine}. Repeat at 3 months

r *CI skin biopsy if blistefing or pustular eruptiofì

I Use antihistamines or topical corticosteroids to treat symptoms

r Assess need f*r systemic carticasteroid thempy or othet lherapy
{ag, intravencus imrnuncglobulin fcr toxic epidermal necrolysisi

r Heview warnings about cross-reacting drugs and risk to famiS
members

The probable reason far the aFparent dose independence
is that the ra.nge of therapeutic dcses for a specific drug ìs
usually narrow and most patients will not have arl
idiosyncratic reaction to a specific drug at any dose. In
fact, r+'iîh several d*gs, if a patient starts at a lcrv dose
itnd then padually increases the dose, the risk of an
idiosy'ncratic reaction is decreased- This risk reduction is

\ prÈsumably due to the low* dase being insufficient to
\\/' induce an idiosyncratic reaction and instead induces

immune tolerance.ur Et'en in a sensitised pa.tienr, îolerance
can often be induced by st*rting rvith a ver-y lon'dose and
then increasing to a therapeutic ta dose.3'

Even in the face of a strsng danger signal such as
surgeryl the usual rèsponse af most patients ta a drug that
forms a reactive rnetabnlite seems ta be tolerance. In fact,
idiosl'rrcratic reactiùns r*'ill often resolve despite continued
$e*ffnent with the causative drug, probably because of
the induction cf talerance"3313'{ Tolerance cauld also
enplain rn'hy idiosyncratic reacticns, r*'ith the exceptisn $f
drug*induced lupus, almost always occur early in the
course of re*trnent, *nd wh3' if they da nct ocur then, the
paúent develops tolerance ta the drug. Thus, s better
uRderstanding cf the mechanisms of immune toler*nce
could cantribute ts our ability ta predict rn'hich drugs are
likely to cause a high incidence of idiosyncratic reactions
nnd which patients are likely to have an idiosyrrcratic
t'esction tc a specific drug.

Management
Management cf patients who der.elop an idios3rncratic

\- drug reacticn inr.clves the tre*tment of the reacti*n, and
fo,llorv-up of the patient, including diagnostic testing, if
Épplicable, and counselling.

In patients who develop a"n idiosyncr*tic drug reaction,
irnmediate discontinuation of the culprit drug is essential
{pnnel). Although the role of cofiicosteroids is
cùntrosersial in the treatment af drug*h3persensitit'ity
syndrome and serurn-sickness*like reactions, most
elinicians elect to start prednisone at a dose of l-2 mg,rkg
per day if syrnptoms are severe. Antihistamines or topical
eorticcsteroids can alsc be used to alleviate symptoms-
For patients who develop drug-induced lupus, non-
steraidal anti*inflammatory drugs can be used for
symptomatic treatment of musculoskeletal cornplaints.
Short courses of prednisone may be necessary in severe
cases.i' Treatment of erythema maior, Stevens-Johnson
slxrdrome, and toxic *pidermai necrolysis includes
discontinuation of a suspected drug and supportive
measures] such as carefi:l rvcund c*re, h3dratio*o and

nutritional support.r6'3' The use of corticosteroids in
Stevens-Johnson syndrorne and toxic epidermal necrolysis
is rontroversial. Same clinicians beliese cCIrticr:steroids
may be benefici*l when given early in the disease and at a
relarively high dose.uo However, others sugge$î that
corticostercids dn not shorten the recovery time and may
increase the risk of complications including secondary
infections {potentialiy leading to sepsis) and
gastrùintestinal bleeding-s3t In addition' thalidomide has
been shorryn to be detrimental in toxic epidermal
necrolysis, possibly because of paradoxical enhancemenî
of tumcur necrosis factor c prcduction"m

Apaptosis (programmed cell death) is a normal process
in healthy skin. It can be uiggered by the interaction
between the cell-surface death receptor ffas antigen:
CD95) and its respective ligand (FasL).{''1Î Serum fr*m
patients s'ith toxic epidermal necrolysis has high
concentraticns of soluble FasL.$ Inuavenpua
immunoglobuiin contains naturally occurring FeeL-
blocking antibodies, and has been shown to block F'as-
rnediated cell dearh in *'itrc.4 In a pilot study, ten pa:ients
with taxic epidermal necrolysis were treated with
inîravenous imrnunoglobulin at a dose of 0'75 g/kg for 4
consecutive days. In all cases: progression of the skin
disease g'as interrupted and a favourable outcamÈ rrv$g

achiesed-'o
After multi*rgan drug-hypersensitivig' syredrome hnli

been recagnised by the s)'mptam complex of fever, rnslrn
and lyrnph*denopathy', a few laboratory tests will help to
sssess intemsl organ involvement, u'hich may be
asyrnpîomatic. In p*tients u'ho develop single-organ drug*
hypersensitivity syndr*me, the full gamut of laboratcry
tests should be done to rule cut multiorgan dysfunctis$,
Measurement of liver aminatransferase concentratiilnt*t
complete blcod couil.t: urinalysis, and measuremenî of
serum creatinine concentrà.tions should be dane in the
first assessment. In addition, clinicians should be guided
by the presence cf ry-rnptoms {eg, respiratory sympt$m6i!
which rnay sugsest speciîic intemal organ involvernent-
Thymid-function tests should be done and repeated in
2-3 months. A skin biopsy may be helpful if the padent
has a blistering or pustnìar eruption.

Unfcrtunately, diagncstic or confirmatory tests to
ests^blish drug causaticn are not readily available. An in-
l'itro test w'ith a msuse hepatic microsomal system is un*d
for research purpùses to assess paúents who develop drug-
hygrers ensi tiviq.- syndrornes. i'41 Patch tes ting has be en u s ed
in rhe di*gnosis of anticcnvulsant drug-hypersensitivity
syndrome with inconsistent results.{t Oral rechallenges are
n*t reccmmended f*r patients who develop $n
idiory-ncratic drug reaction, especialll if associnted rtith
fever, because af the severity of the reaction"

A fsmilial occurrec.ce of h3rpersensitivity to
anticonvulants has been shtwn, wittt an autosomgl
pattem of inherìtance. This heredity suggests that a
paîient's siblings' risk of having a reaction ta an aromatic
anticonvulstant may be as high &s ùne in four; thereforn
counselling of family members is a crucial part of the
&ssessment of this syndrome.u For patients who develop
sulphcnamide-induced drughlpersensitivity syndrom*n
other aryl amines, such as procainamide, dapsone, and
acebutolol sh*uld prcbably be avoided because they form
similar reactive metabalitesj hovu'eterr there are few
cììnical data ts confirm that this precaution is necessary.
Although it is often stated rhat there is likely to be cross-
rescti\rity between sulphonamides and drugs such a$
sulphcaylureas, thiazide diuretics, furosemide, end
acetazol*rnide, the rationale for this statemenî is obscure
and there are fe*" data to supFùÍ such cross-reactivity.
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ADVERSF DRUG R*{CTI$NS

A patient who has experienced a serum-sickness-like
reaction shauld avoid the implicated drug ia the future.
Far ecfaclor and ce$rrozil, the risk of crass-reafiian

- betrreen p-lactam antibiotics is small, and the further

\ administaton af another cephalosporin is usually rrell
\- tolerated.ft Despite this information, ssme clinicians

recommend that all $-lactam drugs should be avaided in
patients rvho experience sentm-sickness-like resctian fr*m
cefaclsr.a' Nn inforrnaîion is *vailable regarding cross-
reactivity amorìg the tetracycline antibiotics in patients
with a rninocscline-induced serum-sicknesslike reaction.

\
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