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Are there any fìndings zrnd observations in the held on drug eruptions since our last

internat ionni  cnt tgt .ss in Tokyo [35] ' l
Worldrvid. tfré'.ànrú;,i l i iàrugt is sti l l 'very.high' Therefore we have always

ro reckon with their cutaneous ,i,i. .fi.Jù' Many of the; only appear some time after

othcial registratioìi of n trerv drug. For this reason the impbrtance of the so-called

,.posrmarkering d;;;;". l,t i [ inc^i - fot t-Àe protection of the patient - is constantly

i í c i .us ing  [4 ,  i3 ,  t4 .  16 .  26 ,33 ,36 ,37 ,65 '  78 ] '

This surveil larrce is mainly based on three procedures:

L So-qalle,t 
...,i.,itored releas"." inuf is registration which includes special condi-

,. F:l,ìrdario* of nationut aìa international registration centers for adverse drug

reactions
3. Comprehensive "drug monttortng 

'

we are a* aware of the fact that drugs with numerous acrverse cutaneous reactions

are on the market. They include. e.g., beta-luttlTsntibiotics' sulfonamides' cotrimox-

azole. cytostatict. .*i i i" r lrugs .ftàiing the CNSsuch as hydantoins and carbamaz-

epine, capropril.";;e;i i ;puriiol. Àt un".*umple, Fig' 1 shows a bullous eruption due

to cotrimoxazole. On the other t anA there u" d'ug;*hich are known to have a good

cutaneous torerance, such as digitaris and the benzodiazepines. lnmost drugs the per-

centage o[cutarreous side effecti is between 0'So/'and 27'' Below 0'lo/o cutaneous tol-

erance is consi<Jerecl to be excellen,. ÀUou. 3Yo-So/o it is poor-[37]' Let us now discuss

patltoge,esi.r o[ Jrrrg .r.rptions. fi tnit freld our knowledge has not significantly in-

creased during the past 5 years. we àetrnitely know that immunological mechanisms

are involve<J i '  clrug exanthemas. îhir-in.túd"s a[ known immunorogical reactions

(type l-lv. autoim"mune phenomena;. In other. cases clrug eruptions occur on a

nonimmunol.gical basis, ..g., tlt. ,o-;llerl pseudoallergy with nonspecific release of

i 'nammatory mediators. To u..r,uin extenithrombocyiíc anomaries are involved' [n

several cases of drug eruption, t o*.utt, the triggering mechanisms are unknown [5'

6. il, 33, 36, sr,la,"Sq, 6i,'l4,l9i rn the fielcl ol lrliognotrs of drug eruptions' progress

has only u..n *oalst sin.. tn. r'o[vo-rn..,ing in 1qi2. with theixception of penicil-

lin. no new reliable drug test solutibns fo* itorrrou, tesfJ have been developed' For

the elucidation o[ drug eruptions the skin tests are therefore still unreliable'

Trustworttry in t)itro tests ft*. 
""f 

increased in number' Generally accepted are

only the rati ioallergosorbent t.. i lr inSl .un{ the lymphocyte transformation test'

Reliabre results. however, ,un onìv i. outuin"o for a'timited number of drugs. Avail-

able on the market is, e.g., onty * hnST test for penicil l in, acrrenocorticotrophic hor'

mone (ACTft) ,  and rhree insut insiS:2,  14,36, j1,58, 72,771.. tn the past few years '

efforts have been made toward furtirer progressin in. n.to of diagnosis. For example,

thc,RAST,test is now availaute ioi auout:0 additional drugs: half-.synthetic"penicil'

[ins,, ampicillins, cephalosporins. tetracyclines' sulfonamides,'trimethoprim' pyrazqr
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Fig.l .  Bul lous eruption due to cotr intoxazole Fig.2. Maculopapular rash due to amoxici l l in

Table 1. NewlY regis
1980 and 1986, with t

Cephalopsorins
Cefadroxil
Cefazedon
Cefoperazon
Cefotaxim
Cefotiam
Cefroxadin
Cefsulodin
Ceftriaxon
Cefotetan
Ceforanid
Ceftazidin
Moxalactam

Trble 2. Quinoloner

Cinoxacin
Ciprofloxacin
Enoxacin
Nalidixinic acid
Norfloxacin
Ofloxacin
Oxolinic acid
Pefloxacin
Pipemidinic acid
Rosoxacin

Cutaneous side efl
MaculopaPular,
Anaphylactic rei
Photosensitizatir

ment of acne. A
cline may cause
pigmentations u
the lower legs at
exposed, region
located within n
drug metabolitt

A newer gro
are the quùrclor
of the most iml
quinolones are
lowing cutaneo
tions, and mÍ
53, 761.

In the past
among experts
severe cutaneo

?
" t '

.lones, salicylates, and flavonoids At the present time, however, llt:t tests are only ,

carried out in specialized immunological centers, and they are still in a preliminlry

state 172.13,771,
Caroline Geczy and collaborators have furtherrnore developed a simplilied in''/i- -

tro test for the detórmination of cell-mediated allergy: the so-callfd,Prlcoagul.aúon te,st i

[23]. Sensitized lymphocytes of patients decrease bl,ood coagulatioi time in vitro. after

a6dition of the alleigen. The reàction is based on the release of a thromboplastin-like,

so-called pro.orlut-"tion factor. 
'Ihis 

new in vitro test is very specifìc, technically

simple, and very promising. But so far it has only proved reliable in the diagnosis of

tuberculin, *u1npr, ni.t .t l .nd penicil l in allergiei. Therefore it sti l l  lacks general rec-

ognition 1í,23, SZ1. tn the absence of new generallV accepted sk-in and in vitro tests

i& tn. diagnoiis of drug eruptions, a careful anamnesis and - if justihable - a reex-

position test are sti l l  of great importance [33]'
What is new in ifr. ítinicat Tieid of drug óruptions? I will focus in this article on a

few important drugs and drug groups. Let us firs.t discuss the antiin-fectiou.s drugs'

Worlclwide the number of beta-lactam antibiotics is increasing. New cephalosporins

and half-synthetisized penicil l ins and ampicil l ins are constantly appearing on the mar-

ket. Theyhght predominantly problematical germs. As an example,Table I presents

the antibiotics newly registeréd in Switzerland between 1980 and 1986. The beta-lac-

tam antibiotics preéom'inate. Therefore we always have to be prepared for the fre-

quent cutaneous sicle eflects of the beta-lactanr antibiotics. above all maculopapular

rashes (Fig.2). Also knorvn are pruritus, urticaria. hxed drug eruptions. erythema

nrultifornre-like exanthenra. Stevens-Johnson arrd Lyell 's syndrome. vasculit is. and

e l a s t o l y s i s  [ 1 ,  1 4 .  1 7 .  1 8 ,  3 6 . 4 2 - - 4 4 . 5 2 . 5 3 . 5 6 . 6 0 . 6 2 . 6 3 . 6 6 . 6 7 . 7 8 J .  O f  t h e  r e m a i n i n g

antibiótics, only rrrinoc),cline wil l be mentioned here. since it is often used in tlre treat-

""rl
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l .  Nervly rcgistered ant ib iot ics in Srv i tzer la l td betweetr

1980  and  1986 .  w i t l i  t he  be ta - lac ta rn  un t ib io t i cs  p redomina t ing

Cephalopsorins
Cefadroxi l
Cefazedorr
Ce[operazort
Cefbtaxim
Cefotiam
Celroxadin
Cel'sulodin
Celtr iaxott
Cefotetan
Ceforanid
Ceftazi<lin
Moxalactam

Penic i l l i r rs
Az loc i l l in
lvleci l l inant
tvlezloci l l in
Piperac i l l i r r
Pivmecil l inarn

Other beta-lactarn antibiot ics
Anroxicit l in l-  clavulanic acid
I rnipenern + ci lastat in

Other  ant ib io t ics
Clavulanic acid L

Net i lmic in
losalnycin

Jue to amoxicil l in

ie tests are only
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rcoagulation te.et
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nd in vitro tests
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f6. The beta-lac-
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used in the treat-

Table 2.  Quinolones ancl  their  cutat leous s ide ef fects

Cinoxacin
Ciprolloxacin
Enoxacin
Nalidixinic acid
Norf loxacin
Ofloxacin
Oxolinic acid
Pefloxacin
Pipemidinic acid
Rosoxacin

Cutaneous side effects
MaculopaPular exanthema
Anaphylactic reactions
Phoioslnsit izat ion an<l photo-onycholysis

ment of acne. As a dermatorogicar peculiarity - after long-term treatment - mlnocy-

cline may cause blue-gray to brown-spotted cutaneous hyperpigmentation' These skin

pigmenrations *.i. lirst rlescribeO bV Basler. The pigméntation is generally found on

the lower legs antl on the feet. [n adúition it can appear on other, especially sunlight-

exposed, regions of the body, ..g., Ln the face. the pigment deposits are generally

locaterj within macrophages ancl óonsist of complexes ofiron, melanin, calcium' and a

drug metabol i te Ll l ,  24,  41, 551.
A newer group of chemotherapeutic drugs with a witle antibacterialspectral lange

are the quirrclottetr. îf,.y are also'known uti,l.t the name of gyrase inhibitors' Some

of the most important representattves of this drug group are shown.in Table 2' The

quinolones are consideretl to belong to those drugs lni.h are well tolerated' The fol-

lowing cutaneous side eff ects are linown: maculòpapular rashes, anaphylactt-c. re-1:'

r ions, and nrainly photosensitization including photo-onycholysis (Fig.3) U0'

53 ,  761.
ln the past few years, the antimalarial Fansidar has causecl quite a lot of attention

among experts. Mainly American tourists traveling to the tropics have suffered from

severe cutaneous l*ót"*s similai to Stevens-Johnson and Lyell's syndromes after
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Table 3. lmmunon

Drugs

C1'closporin A
(Sandimmun)

lnter[eron
Lcvamisolc
Thymus "hormone

c.g.. th1'mopoiet:'l 'ransfer 
factor

Dicth-".-lthiocarbam
Bcstatin

Fig. 3. Photosensit izat ion due
to nal idir ic acid

prophl , lacr ic consunrpt ion of  t f te drug (Fig.4).  -sewral  pat ients have died'  Worldwide

nìore tharr a 100 cases with severe cutirreoìrs side effects ltave been reported 19.21 .411'

Since wit5clrawal of  the drug has not vet  been considered. the fo l lorv ing precaut ions

rnust be taken wlten Fansidar is prescr ibed:

i .  prophvlact ic ancl  therapeut ic prescr ipt ion are only indicated i f ' the local ly predorn-

inar i t  malar ia gernl  is  resist i rnt  to ot l rer  drugs'

2.  Alrvavs exclude sul fonarnide i r tconrpat ib i l i tv

Fig.4.  Severe Stevens-Johnson syn<lr t t t r te dt tc to Fansidar
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f the locally predom-

Irr terferon ì
Lcvamisole I
l ' l rymus "hornrone"  I

c .g . .  thynropoic t in  pentapept i t lc  i

Cyclosporin A
(San<l immun)

-fransf'er 
lìrctor

Diethy l th iocarbamat  (  D ' l 'C)
l lestat in

I lypertr ichosis
Cingiva hyperplasia

Pruri tus
Urt icaria

* angioedema
Diverse exanthema
Stomat i t is
Dilluse alopecia
Kaposi 's sarcoma
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. ì .  No cornb ina t ion  w i th  ch l t l roc lu ine
l .  At  the f ì l  s t  s ign of  a cutaneous s1'mptorn.  Fansidar should be stopped immedi-

l te ly

l j inal lv in t i re group of  ant i - infect ious agents ment ion should be made of  some modern
riro,stcfic.r. Important representatives xe acvclouir and uitlaruhine, which are applied
in the t re i t t r t tent  oI  severc herpes infect ions.

Arrother inrport i r r r t  nerv v i rustat ic drugs is 3 ' -uzido-J ' -deoxythymidine or : ic lo '
uuline (Retrovir;. ' ,vhich has been recently registerecl in several countries. Retrovir
reduces tlre mortality in advancetl case oI AIDS disease. Our clinical experience with
these moclern tlrugs is sti l l  mo<lest. ln spite of the high effìcacy they appear to have a
good tolerance. The lollorving cutaneous side effects have been observed: pruritus,
rurticaria. rnacular rash. and alopecia. Bonèmarrorv depression and kidney damage are
rnore dangerous

Another nerv group of drugs are the so-called íntnunonrcdulators. They are related
to the cytostatics (Table -i). Presently the most important representative is cyclosporine.
,,1 (Sandimrnun). In many patients it may cause a reversible hypertrichosis (80%) and
in some others a gingival hyperplasia (75%) (Figs. 5 and 6). There are also some other
side eflects.[34. ]6. 37,46]. Let us come to the group of cardiouascular drugs. The im-
portant antih-v-pertensive agents c'uptopril and enalaprrl were discussed in Tokyo. They
both block the renin-angiotonsin system.

'fheir 
nunlerous cutaneous side effects are well known today, especially the inten-

sive macukrpapular rashes associatecl with fever, pruritus. and glossitis (10%-12%).
l-hey are nrostly of pseudoallergic origin (Figs.7 and 8). Nevertheless their epicuta-
neous test can also be positive. Nowadays these remarkable rashes can be avoided to
ru great extent by a lorver dosage of the drug. Captopril may also be responsible for
the occurrence of l ichenoid. pityriasis rosea- and LE-like exanthema, aphthous stoma-
tit is. Lyell 's syndrome, pemphigus. and lymphadenopathy [49].

Enalapril (Reniten) seems to be better tolerated than captopril. There is not nec-
essarily a cross-reaction between these two drugs. They can be interexchanged as soon
as side ef fects occur [8.28.35.61]. ' fhe calcíwn-antagonísts form an important new
group of cardiovascular drugs (Table 4). So far they have shown few cutaneous side
effects: facial redness and tumefaction. heat sensation, and pain in the legs. Less often
prurit is. urticaria, macular and fixed exanthema, and lymphadenopathy are noticed.
With nifètl ipine gingiva hyperplasia is also seen [36, 54].

The characteristic photosensitization and dark facial discoloration due to anio-
tlarone have been well known in Europe for many years. Since amiodarone has been
only recently registered in the United States, American reports about l ipofuscin hyper-
pigrnentat ion are becorning increasingly numerous (Figs.9 and 10) [ i01.

' l 'able 
3.  Inrrnunomoclulatr l rs  arrd t l re i r  cutancous s ide el fects

Drugs Side effects
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Fig.5. Hypertr ichosis due to cyclosporine A

I i g .7 .  Macu lopapu la r  rash  due  to  cap top r i l

Fig.6. Gingiva hyperplasia due to cyclospo-
rine A

Fig.8. Maculopapular rash due to captopril

Tab le  4 .  Calc ium antasonis ts

Dil t iaz-enr
Fendi l in
Nicard ip ine
Ni fed ip i r re

Nisoldipine
Tiapamil
Verapamil
etc

Freq
and rani,
complair
drv and i
lar rash'
er)'themi
( S L E ) .  I
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soldipine
rpamil
rapamil
i
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Fig.9. Hyperpigmentation due to amio'
darone ("pseudocyanosis")

Fig. 10. Lipofuscin rleposits in the dermis due to amiodarone

Frequently prescribed newer drugs are the two Hr-receptor blockers cimetídíne
and rarrilirlirre. They are mainly administered in the treatment of patients with gastric
complaints. Especially cimetidine may cause various cutaneous side effects: namely
tlrv antl itching skin. seborrheic dermatit is, urticaria, Quincke's edema, maculopapu-
lar rashes and alopecia. Less often we observe the Stevens-Johnson syndrome,
ervthema anulare centrifugum, and exacerbation o[ systemic lupus erythematosus
(SLE). Also charircteristic is the appearance o[ painful gynecomastia. Ranitidine

;f
' . . J
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I
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l l
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(Zantic) seems to have a tnore favorable tolerance. Our experience with this newer

clrug is, however, l imitecl. 
' fo 

clate pruritus. urticaria, and maculopapular exanthema

as we l l  as  gynecornas t ia  have been gbserved (20 ,29 ,30 ,45 ,48 ,68 ,69J '
Let us now cliscuss the last group of drugs: the antirhewnatics [38]. The numerous

cutaneous sicle effects of p-penìcil ldrnine *ete reportecl on 5 yeai's ago. Presently the

rnost irnportant and largest group of rnodern antirheumatics are lhe nonsteroidal anti-

' I 'able 
5.  Di f - fèrent  groups of '  t ronsteroi<la l  arr t i - inf lammatory drugs

| . II eteroc.t'clic acidir' 'ocitl t lerittolir:c,s

lndomethac in
Sul indac
Dic lofenac
Tolmet in
(Zomepirac)

2.  Anthral in ic acid der i r tot i r tes (  " / 'erronntes" )

Meclofenarnin ic acid

Mefenaminic acic l

Flufenaminic acid

Ni f ìuminic acid

e lc

irdlamm
tion of 1
tinguish
and har
are ofte
liver, ar

2. Propionic ocid deriuatiues
( l ìenoxaprofen)
Carprofen
Fenbufen
Fenopro[en
Flurbiprofen
Ibuprofen

-  ( lndoprofen)
Ketoprofen
Naproxen
Pirprofen
etc

4. Oxicann
( lsox icam)
Piroximan'f 

enoxicam

l"ig.
F ig . l  l .  Exan thenra  duc  to  p i rox i can r
(Fc ldcn )

Fig.l2. Photosensit izat ion due to carprofen
( lmadvl )
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i t t r rurru,urrr . r . r / r r rg,r  lNSr\ tD).  
' r -heir  ef t ic ient  a ' t i rheurnat ic .ct ion is due to an inhibi-

t i . .  or .prostagrarrcr in sy.rr thesis.  r \ccor, i i t rJ t r  t r re i r  structure di f ' lerent groups are <Jis-

tinguisheti ( ' fabte ìi. rt it.r. n"ru 0.'.,g, it;; lorrg been consideretl 1o lf 
well toleritted

ru.d 'ar' less, nn<_l har.e kept t6is re"putaú-on. 
't ire reality. horvever. is dit ' ferent: they

Irre ol 'ten respolsible for clapgerous 'sit le eftects' Not onlythe gastroenteric system' the

l iver.  ancl  t 'e bone rr^.  ow. t . t  arso t r re ski .  is  at ' tecteJ-îu* iJ as rvel l  as al lergic mech-

q

, carprofen

Fig.l3. Severe vascul i t is due to naproxen

ioiii"n, of the Department of Rheumatology

nf tn. UniversitY of Bern)

l ; ig . l4.  l -yel l 's  syrr t l rorne t lue to isoxicam (pat ient  of  Dr.  Roujean'  t {6pi ta l  Mondor '  Par is)
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anisms contribute to the appearance of pruriginous raslles and photosensitization
(Figs.11 and 12)13, 12, 19,32,40,50, 75].  In many cases the drugs have provoked
Stevens-Johnson and-Lyell 's syndromes as well ur r.u.r" vasculit is (Èig. t3). òreat dif-
lèrences in the rate of cutaneous sicle effects between the particutai reiresentatives of
this group do not exist-(according to the l iterature it varies from LSó/o to S%). Only
zomepirac (Zomax) and benoxaprofen were exceptions (20%40%). Hence boih were
witl 'rdrawn from the market [25]. Until now thè small group oî'oxicam.s have also
proved to be poorly tolerable to the skin. About I year agó theregistratìon of isoxícànr
(Pacyl) had to be withdrawn. mainly on account oiseveré Stevens--Johnson and Lyell 's
syndromes, which were predominantly noticed in France (Fig. 14). Some of these cases
had fatal  developments [22,  71].

These severe rashes rìray possibly have been due to drug-induced autoimmune
reaction. The frequently administered piroxicam (Felden) als=o evokes marked cuta-
neous side effects: photosensitization and generalized exanthema but also Lyell 's syn-
drome and even pemphigus [a9].

Caution must be taken when prescribing moclern nonsteroidal-antirheumatics. At
the fìrst appearance of side effects the clrugJshould irhrnediately be cut off [15, 2l , 39J.
what I have summarized ltere is but u srtràll selection of tire .ór. recent oùservationi
from the wide field.of drug eruptions. New intensively acting drugs are being devel-
oped and registuled. Tlterefore our topic may retain it i  relevàn... For it is alirost an
eternal truth that a highly potent drug also has various si<Je effi:cts ;n store.
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