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Drug reactions: allergy and near-allergy
Paul P VanArsdel. Jr MD*

llt,ASStF'ICATION OF'
{DVERSE REACT'IONS
{ general classifìcation of adverse
lrug reactions is given in Table l,
rnd will be discussed briefly. Most
tdverse reactions are toxic. Sonre
ioxic reactions mirnic allergic reac-
:ions and will be discussed later.
Jome others are disease-associated,
rut are triggered by drugs and may
tlso be misinterpreted as drug al-
leryy. The classic reaction of this
lroup was first described by Jarisch
tnd Herxheimer, who observed
:hills, fever, localized edema, ade-
nopathy and flareup of skin lesions
luring the treatment of syphitis with
mercury. Penicill in treatment of
lhese patients was associated with
more severe reactions. Other drugs
may produce similar reactions dur-
ing treatment of spirochetal, enteric,
parasitic, and fungal infections.l
When such reactions develop, the
knowledgable physician will con-
linue necessary antimicrobial treat-
ment while the reaction subsides.

Continuing with ' table 
l ,  ampi-

cillin is associated rvith a high fre-
quency of skin rashes when given to
patients rvith infectious mononu-
cleosis or lynrphocytic leukemia,
and gouty patients being treatetl also
with al lopurinol.  The mechanisrns
involved remain speculative. 

'Fhe

appearancc of ufiearia br a macú-
lopapular- -skin'  eruption during
lrealment- with- any antimierobial
drug. especially-in children; mày bo
entirely--coincidental. beeause sd
rnany eruplions are nranifestations-
of the illnesses being treated.

Allergy-like symptorns can be
t Professor of Medicine and I lead Section

of Allergy, Dcpartment of lvledicine. Univer-
sity of Washington School of Medicine, Se-
at t le Washington.

Table 1. Classification of Adverse Druo
Reactions

Predlctable Rlrk
1. Toxic: overdose or side eflect
2. Toxic: dolayed expresslon (teratogeniclty, ma-

lignarcy)
3. Superinlecllon
1. Orug interactlon
5. Alfergy-like slde otlecls

obvious toxicity, derived (digitalis,
for example) from natural poisons.
Any alleryic reaction would not
have been recognized as such. Al-
lergic reactions were first recognized'
after the introduction of horse
serum antitoxins near the turn of
the century. Srnn rielcnes was the
most common major manifestation.
of iatrogenic alleryic reactions until
the 1930s when new synthetic drugÉ- ,,
then began to appear. By 1930 adií,
verse reactions to such drugs weni

sulfonamidrr were introduced iii ; "'
the late 1930s. Alleryic reactions to
xenogenic sera and the early sulfon-
arnides were very common (10% ot i
more of those treated). Today, the )l ,
inqidence of reactiory tq drugs inr, \
common use is low. In the Boston
Collaborative Drug Surveillance
Study of hospitalized patients, the'
overall incidence of skin eruptions
(by far the most common reaci
tions) ìvas about 0.3Vo, and ex-
ceeded 2Vo only Îor

The allergic reaction is immunolog-
ically rnediated. It diflers from tox-
icity, intolerance, and idiosyncrasy
in one fundamental characteristic;
being imrnunologically mediaîed, it
does not develop on first exposure

1 ,

2.
3.

l .
2 .

óio"*a.o*Éfiia
lnqeased loxkÍty secondary to lmpalred deg-

radation and/or excretlon ol drugs dr,€ to
organ system la[we

Jarisctr- I f erxhelmer reactlon
Ampiciflin reactions wlth Inlec{low rrc,rìorìu-

cleosls and other dlseaggt

(Eomcuenil-)
rnrecr lou s os"ÈlturmEffi
Corrlroverslal: StevensJohnson syndrome

alú otler dlsorders wlth many suspected

l .
2.
3.

causos
3. Psychogenlc

Rbk to a Surcepllble Strbpopuletlon
Intoleranca
ldiosyrrcrasy
Allergy

psychogenic. This is best known to
those who conduct placebo-con-
trol led cl irr ical drug tr ials. Subjects
may develop nasal congestion, urti-
caria, angioedema, or even anaphy-
lactoid reactions while receiving
only a placebo,

Two tenns are used in the last
section of Table I tlrat need to be
defined. Intoleran<'e is an inherent,
perlraps irrborne condit ion in which
a drug produces its expected toxic
side ef lecls at an unusually low dose.
Irt iost 'ncras-t ' is also an inherent con-
dit ion in u' lr ich the adverse reaction
is lr l rannacological ly unexpected
(that is. dif lerent lrorn t lre usual
toxic reactions). Al lergy wil l  be dis-
cussed next.

AI , I , I iRGIC I )RIJG
RF,ACI IONS
Bat'kgrrnurl
l- i t t le is klrown about reac.t ions to
the lcrv specific drugs tlrat were in
use before 1900 other than their

.fi
!*tlthanofffr
('haracteri.riics

e terms allergy and nyper-
lensen sit it ' i l y are synonymous and

305VOLUME 57,  NOVEMBER. 1986



appl ied 1o l tc l t tatologic drug reac-

t ions. ln gcrtcral,

n,il l l le uscd intcrcharrgcahlv irr this arr irn[2fìllÀnl€Etant in nran. ]'his IITPI.OI' Ct'tN|CAL

:i:x1iij:illi:i;::.::ll*t r,-":lteRft+ffi: l"j*l'îili"" or reactions,hat
@ ryay F caused by drug allergY is
wrth protern amino given in Table 2. Examples of drugs

i*'i;tftf{H*#J hf 'ffi! i*fil,,X,'::',Jó'fl? #! '' ilì:

'#ffiH[?gg-T::^' '#'J.î*l$itit*n:,:f y;,i;ilif,ìT,f,*f5,5"S#ltl
}/ | Forg8,!,--pplePsl such as.. hort buceable findings in patients with toimmunc categorics. The followrng' serun-antlloxlns ano Nnlrnymo- renicillin sensitivity. Acetamino- are select€d topics re|eted to me

cyie- globulins are. obviously com- ifr"n-inau"ed immúne thrombocy- mechanisms of drug rcgctions.
pl€te- antigens.. and rrìSuSJ8[r-44- iopenia was shown to be due to a Mast Cell-Medioted Reàctions
tlHlllJ$DaqqU-ryf suifate rnetabolite in one patient but When qiven to a sensitive person,
who are capable -ol. a lortll-r.T" such reports are rare.' an alleúen reacts with specilic lgE
mune response. lf the tiler of such
antibodies is high enough, irounc
6nmfìlg'ei.may activate a suflicient Tatrh 2. clsssifìcatlon of Al€rgb orug Feactkns (with Examplg3)
amounl of complcmenGderived ll-"rr ó* r'r.ol.rco 

-'

meéi.tor. lanaphylàtoxins. ihemo- :::mt"mgl'g$ffim#:.rytr1ffitffÎà*1,*on*o
tactic factors) lo produce allergic - gt"9l! ql:-ryq!g9"sì s'r€, du! 'dnosrvcotns! r'dDmtlll!

symptoms. Some individuals (not "|Í*BHJ3,*Îi"JS.tacr d€rmattb: etrylenodar$r. neorîvcrr. p6fsb.nt
necessarily those with an atopicdia- "Hgf;#Tll5tì1il1,[|fl"b.cir,3uroíornn€srhesis) will produce sneciftcJsEan- il,1Èlù1fi-dil;;;;à;t'dia,d.'yqqq"

mft ""i j:;.1:rr;;3rce! _anl_'l,.Hixfil J"T$,Hl$1fiffif;;1g'.4!nrok s,ror,!r{dc!* mqHliFfrHHu :r fii :iffi*-ffiffiing fewei than seven amino acids tîhÎlt,t#35#ff*. 
F,ict{dni,'c

are not immunogenic, and most o'fl:fr"tiig'
. - druss in common use haic 1rr14q EGinoolrfli!: sllopur|fld, aminoolycosldes. p€nicinsmÍF, É|€noÚ*tzin€!

X "ilff#ffiiiiliiF-úiiftiÀ r ffim#iÉ-,iii'fnui6úó;;"a,""'td*anoe 
qpe:orotpromlzho:s.nmd'des

' ' 
ilffitifiii.ffifttffionlugo,* rh,ornbocyrop€àra, #:llgfyd.rirorns. quk{dirìé, thhz*te dI.'€trc.
to a macromolecule, usualli a-pro- '-oitiwtocfi+inta' $u 381t3 Èittottisztì€! suffd'amroo'

tein or large polypeptide termed a 
-diòÉsutc:.erytwomvon 

ostortt'' phenortlatjne3

1- carrier befóre'trriy .àn rr..óin. ir* t.,trJffil#ffiffi$"flSnto"nt*" ""'"*'*
rfiíiògenic.r Such corrjugaiion usu- Pfi$S*" 

o..r.o,,I.: oord sarr3, p6 bÍrhi, !uron6mrd.!
allv requires covalert bonding, and óiilliil;iG, ;t ii .;nE: nrfoltàótoh, thlazide-durerb!
dols not occur readily ilr vilo' A few o fiholic tntineoplastlc 6s€nts melhys€rgide niÙolurl oÍr

organic comDounds can form co- inGtctttu tcprttitts' ci,teti(hì€. melhotln
ua'lenr bondj with carrier.without il#"i$;#"mffih,. sdd 3aft8, p€nrciraÍ ,rc
synthetic nlanipulation. Only one ol c"19,!f- -"-_ ----.,

to nrenare- tí're skin--testing Eltlf- cal features of the various reactions'in-testi
pó.tionà}tr'.popu|ation.and1heir.A@$d!9il i" ':.qT9'j: l."g.".HrlÍ1
ffiffi; i,-""JÎ;íi;:;;;i; i;;; {tÈ,ffif'mftGrffir-e bv *:"{ó1ry ggiry,1'+Flt3
;i;ilffi:'i# i:i ;F';ilil'É";;;ì /Aí;;:'sfi'*f'ano r,'"*te po1".n- síandard a.1gpr te.xni Jlg $11
ii--pi.àiiiià fio,n animài r.rttni 

'-iiài 
tò foím siaule mixed disulfides source for listings classilied bv dru8,

i#iiy;;ìilgy;ilutd be confirm& *!irr 
"yrr.i"" 

îhe immunogenicitv would be, of course, pharmacologv
;;il;;;;ì;'d;ì;;i. tut, 

"' 
*irrt ;i;;;ú;;i;s;a; É"' not úen eí texts or drug information services'

discussed, such testing tras pro"in i"Ulisftea iiftíman allergy.. Whenever the sensitivity - mecha'
.ii.Jti-".i *ii . r"*-t rd.i.a 

"ir- 

--i-rri -r*ni.ittin 
.lneriericg ted.!9 nism has.becn,idenrifred*h:.#:

;1iilffi;::"A'ri,à.' iÀI.ì'',iiii *"iià.|'ii'ìi òóìimiirn that meth- tion.usuallYturnsElplJf_jl:

##ffi f"'J: .;:tffi'iil'J [i:$:'i$fi,i; xffè,îíftslf:i'íl$,1!3*:
."J *i,,g thei.i.trUótites. U;foi- casional drug-induced reactions me-
iutiririy,"nottring has emerged from diated. by cytotoxic antibody (TTK

iffiil;;;;,î;í; ;;r.tiírh;J ;r 
-'ÈóJnoptrifclyocatditis 

!1a1-e), 1etry.qer::'rlTe9gl-
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'r.+:ÍrFftr|r.r

I r r r t i l l odr  on  l l re  sur . l ì rcc  r r l ' r r l r s l  c .c l l s
f l n d  t l a s o l l h i l s . ' l ' l r c  r c s t r l t  i s  I l r e
lap id .  o f len  exp los ive .  re lease ( ì r  ac -
t i va l ion  o I l ro len l  rnc< l i i t lo ls  such as
I r i s la ln i l re .  feuko l r i c l res .  :u rd  chc_
tì lotacl ic faclors.  Ant i l ror l ics can bc
lound consistent ly in incl iv ic luals
sensitive to xenogenic sera, poll,pcp_
t ide hormones, and in jected'en_
zymes. As discussed ear l ier ,  ant i_
bodies to srnall rnolecular weight
drygs _have not been consisren'tly
iclentifìed with the exception of thè
penicil l in group of drugi.

l i l . . t '  ' r ' í t( . t i ( ìn is ;rror.oke<J hy, surr_
l ru r  r t  na r r l c r rg ths  (2g5  to  ]  l ó  n rn1 .
l) lrotrr l<rxic drugs absorb and con_
ccrr l ra tc  r r l l rav io let  e l rergy in  the
s k  i r r .
. I t t I t ti r t t t tt I t 1 t' R(A('l i,ttS

.\'f '.rf r,urir. lrtptt,s eryl hentalosus.
I\4ost gratients witlr iynrptomatic
drug-induced lupus have predomi-
Iratcl l '  arrt ihistorre antibodìes.ó The
prcvalcrrce of posit ive antinuclear
arrtibodies ilrcreases with the dura_
tion of tre'atrnent. The drugs may
render native nucleoproteii anti_
genic on a dose-related basis.?

Penicillonrine has been impli_
cated in several inrnrune conrpìex
disorders. The rnost notewofhyis a
myasthesia gravis-like ,.aciion;
a lr ti-acetylclroli ne receptor antibod_
ies and arrti-striated múscle antibod_
ies have been identifìed in the sera
of some patients.t
Ilernolytic Anemia
Three types of immune mecha-
nisrns rnay be responsible for red
cell injury

l. Ilapten-cell or drug adsorptiorr
t),pe.'Ihe offending drug or iis re_
active intermediate bind's to some
portion of the red cell membrane.
Since the immunogenicity of the
dlug relates more to its ,eium pro-
te i r r  b i r rd ing than to i ts  b inding ro
lhat merrr l l rane,, 'drug adsorpti-on"
may be lhe more accurate terrn lor
tlris category.e 'f-his 

type was first
describe<l as a Coorn65-positive ane_
nria that developed d'uring high-
dgse penici l l in treatment of fat ients*!t.h. high-tirered IgG antibody
u'hich reacted rvith red cells having
penici l l in or a ntetabol i te interca_
lated into their surface menrbrarres.

2. Irrtrrtune contplex type. When
f.gG or lgM antitrody lrai ilrecifìcity
for an epitope on à drug or drug
nrctabol i te, the antibody forms a
conrplex rvith the antigeri(bound to
a macronrolecular carrier) in the cir_
culat ion. l-his antigen-antibo<ty
corngrlex nìay cotne into contact
rvl lh red cel ls only transiently, while
the merrrbrane attack .ornpl.* of
conrltlerrrenl relnains to produce the
injury. Recclrtly, certain r*..ftoo

lìor irnrnune conìplexes have hcen
idcrrtified on .red. cells, suggésring
that act ive binding ntay o..ur.5
h'ontifensine, an arrtidepressant
drug (rrot available in the United
States), causes hemolytic anemia as-
sociated with cornplement-fixing
lgG and-fgM antibodies that reacr
prinrarily with its metabolites. Of
most inlerest, the best source of
these antigens was the urine from a
normal person who had been g,iven
the drug. Most of these ,,ex-vivo,,
rnetabolites have not yet been iden-
tified.ro

3. Autoirn,nune, In this type of .
reaction, .drug administration- may
lead to.1he production of an Igó
autoantibody directed against an ln-
trinsic red cell antigen wittr Rtr spec_ .
ificity. The direct óoombs antigiob
ulin test is strongty reactive, bu-t the'
anticomplement lest is not. Ther::.,
most commonly implicated drur,. *:1,'
methyldope, inhibits itre function ;i, l
s.uppressor lymphogytes, including "
those that prevent the unrestrainoií
production of autoimmune anti-
bodies.r I

Renal Reactions
Interstitíal nephritis is the most .,
common drug-induced hypersensi-
tlvrty reaction. The renal biopsi
shows tubular degeneration and ne-
crosis with mononuclear cell,
plasma cell, and eosinophilic infìl-
trates. Most of these mononuclear ,
cells are T-lymphocytes. Renal re-
actions have been reviewed in detail .
recently by Adler et al.r2

React iorts w,ilh I nconsist enl Drug
Associations

responses to mitogens and proteins
such as tuberculin. ny irrference. the
same responses should take place on' exposure to drugs. But tissue culture
studies in which lymphocyte mito-
genic responses anO itre géneration
of a standard lymphokile, mig.a-
tion inhibition factor, are measured
in the presence of ihe sensítizing
rlrug have not led to any consistent
pattern of response. Our under-
,, tanding in this area shoukJ becorne
:fearer with t lre recerrt identi f icat ion
of .discrete lylnphokines and mon-
skrnes such as the in ter leuk ins and
ganlma interferon.
t'hotoderntntitis

fhe photoullergic reaction appears
t)nty atter the drug has been used
fur the period of tiine riecessary lor
ferrsit izat ion to clcvelop. I t  is pro_
mked by rvavelengtlrs of 320 to 450
Írrn. The rnechanisrn of photoal_
fergy is uncertain. ' t ' l re 

clruf ui nr._
tabolite rnay conjugate tti clerinal
f rrotein arrd- serve asi halttelr irr the
fresence of solar energy. 'l-he 

pho_
K)fr, . \r( '  reaction wil l  develop im_
ruedialely after treatnreltt is siarted,
dssuming there is sufl ìcient ultravi-
6rlet l ight exposure. ' fhe 

sunburn-

*Tl!-*!*:î 
rG_
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About l0% ol cases of c.r/ i i l iat ir t '
dennatitis are thought to be drug-
induced; the remaintler are associ-
ated with diseases such as psoriasis,
atopic derrnatitis and lynrphocytic
nral ignancies. Cutaneous or cuta-
neo-systemic lascul i t is is probably
an irnmune cornplex disease, and
can be associated with various infec-
tions such as hepatitis B. Probably
no nrore than l0% are drug in-
ducecl. There is only one published
repoft in which the vasculitis reap-
greared when the oflending drug (ci-
metidine) was given again.r3 No evi-
dence otlrer than a few anecdotal
reports supports any association be-
tween drugs and either erT,lhenta no-
dosum or Ilenoch-Schonlein pur-
pura.

PSEUDoAT.T-,ERcrc fAltREACTIONS
Allergy-like side-effects can be pro-
duced directly by cerîain drugs in
the absence of any evidence of hy-

uceTeTctions that are similar to
anaphylaxis but, not being imnru-
nologically nrediated, are rnore

*,ffi1fi:1:lffi
I@ntly when the offending sub'
stance is given rapidly intrave-

uBh. are tlrg_igCj

e were tlre

as

' , ' ,  '  , - ; ; ;r-r:r?-rî?m,.".-. 'a ' -  '

sitivity. 
' l-lre 

syrnptolns are the re-
sults o[ t l re direct release or act iva-

duce or aggravate respiratory symp-
toms. The best known ls reserpine,
with produces predictable dose-re-
lated nasal stufliness and/or dis-
charge. Others are hydralazine and
alpha-adrenergic blockers. Anti-
cholinesterase and mediator releas-
ing drugs.also may produce nasal
symptoms. Asthma can be made
worse by beta-adreneryic blocking
agents and by anticholinesterases.

Another antihypertensive agent,
capjflp{il, blocks aL angiotensin-
ctiilVéittng enzyme. This enzyme is
also a kininase, and the dose-related
skin eruptions that occur with the
drug are probably caused in part by
the inhibition of kinin degrada-
tion.ró Enzyme inhibition may also
be the mechanism by which aspirin
and other nonsteroidal antiinflam-
rnatory drugs (NSAIDs) exert cer-
tain adverse effects.

At one t irne, aspir in reactions
were thought to be among the most
conrmon examples of drug allergy.
When similar reactions began to ap-
pear front anti-inflanrmatory drugs
of signilìcantly diflerent chemical
structure. it became clear that these
drugs, although not immunochem-
ically cross-reactive, were pharma-
cological ly sint i lar.rT' lhese drugs
share the property of inhibiting the
enzyme cyclooxygenase, attd thus
the generation of prostaglandins
and thrornboxanes from arachi-
donic acid. Susceptible patients
have a history of asthnta and/or
chronic rhinosinusit is. Many have
nasal polyps and ntost ltave blood
arrd tissue eosinophilia. Most devel-
oped their l-rrst rcspiratory symp-

toms as adults and àre not atopic.
About 4% ol unselected adult asth-
matic patients give a history of
symptoms provoked by a NSAID,
and as many more will show a drop
in ventilatory function after drug -

- challenge. [Jp:,'fs:4096'tof '' Patien$ lt
with asthmafrhinosinusitis;' a nd naJ
sal polyps are intolerant'or ìryill bel
come só. Some have their symp-
toms for several years before intol-
erance develops although it is not
uncommon for a patient with a his-
tory of rhinosinusitis to have the
first asthma attack proroked bY as-
pirin.'t Severe reactions can be an-
aphylactoid, leading to shock and .

@, the sulfiting
agents, are food and dfug additives,
that delay bacterial spoilage, mini-.
mize discoloration of v0rious food-
stufh during processing storage and
distribution, and inhibit undesirable
micro-organisms during wine mak-
ing and other fermentation proc.',
esses. Metabisulfites are'used jn *
,auaun-* or, ,"*ru', Ituusbsc., rrur.-
toes, and shrimp; sulfìting agents are
found in a variety of other foods as
well, and are used also in numerous
drugs, including some bronchodila-
tor solutions.re The synlptoms pro-

of the reported reac-

ontrary to a

via irritant receptors in the upper
ainvays through neural reflexes and
vagal eflerent pathways. As many as
l0% oî asthrnatic patients may be
at risk for a sulfite reactiott and at
least four deaths have ben reported
to the Food and Drug Administra-
tion. The restaurant use of sulfìtes
has been drastically curtailed over
the last year.

Compared to the sulf'ttes, two
other additives, tartrazine (FDA yel-
low #5) and sodium benzoate are of
minor significance. They produce

widely
c iat ion

held belief,
wi th  iod ine

there is no asso-
or seafood sen-

308

t ion of  mast cel l  and complentent-
dcrived vasoactive rnediators. A re-

nously, producing a dj

n causes of clinical reactions.

lfiETEflnrmîdiné are eiEFiblèl-df
puch iEltrer-TEffar rhe *oir com-

ances

?: z&most
ttons occur rn i
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artery clots.rre or inadequately doculrtelt ted
Jverse reactions.

Ft n nnc; Flt\t EN'r
l'ricvcnlion
All would agree that reducing the
fncidence of drug reactions is a com-
4rendable goal. Much has been
done in this regard through refine'
nrents in the manulacturing proc-
€ss. The ahsolute nutrtber of reac-
f-ions can be reduced further by pre-
tribing only drugs with a clear-cut
tndication for use. As an example of
lhe need for irnproventent, a recent
report on severe reactions to allo-
purinol determined that the drug
was prescribed inappropriately in
rrore than half the cases.2o

Taking a careful history is of par-
amount importance to document

to s1'stemic lupus erythematosus.
"Cellular theraov." consisti i ,g of in-
;a f f is  a t r l tar  tsbucsr
has obvious and potentially severe

\r

It is conrrnercially a-vailable as- pcn- m-
icilloyl polylysine. Skin tests using
tlris reagent will be positive in mosl
patients who are truly allergic. For
this reason it is called the nmior

fore giving the enzymes chymoPa'
pain or streptokinase, but this is not
as effective as routine skin testing in
preventing s€vere reactions. Preme-
dication is no longer used routinely
befiore adrninistering a radiographic
contrast agent.

The Patient with a lIistorY of Drug
AIIergy
If the patient gives a history of al-
lergy to the drug being considered
for treatrnent, otte should try to use
a drug that is not known to cross-
react with the suspect drug, but is

test for allergy, if a reliable test ex-
ists.

Iests. Prick and intraderrnal skin
testing is reliable for identifying IgE-
mediated allergy to xenogenic sera
alrd large polypeptides or polysac-
charides. Serologic methods for
measuring IgE antibodies, namelY
the radioallergosortrent test (RAST)
and lhe enzyrne linked assay
(El-lSA) are available for testing to
sorne agents, but are nlore expen-
sive, less sensitive, take longer than
skin testing, and add no additional
inforrnation. Wlrereas routine skin
testing to macrotlìolecular agents
can begi r r  wi th  a l :10 d i lu t ion,  i t  is  '

prudertt  to start with a di lut ion of
l :1,000 i f  the patient gives a history
of a prior allergic reaction or is
about to receive an agent about

only to other metabolites. A stand' ;. -
ard'mixture of PG and the others, ltgtl
called the minor determinant mix' "-
turehas been tested using hospital-
ized patients in eieht medical cen'
ters in the United States. Inoour
study of such patients,"'8ppÍoxF

a very
d to react

I

mately 85%"of"
history of penicillin
longer'alleryio'by '

of lymphocyte stimulation for di-
agnosing drug allergy, either Pro-','
spectively or retrospectively, has yet
to be established.

was confirmod ''bynst

e'rentful treatment.22

ffiwmorecur"l
weight, skin tests are not reliablg;
(with isolated exceptions). Serologic
tests are no better, excePt for the
tpsts used to confirm drug-induced 

I

hematologic reactions and most of.
these are done reliablY onlY in re'
search laboratories. As mentioned
earlier, T cell-mediated allergy is
suspected in a large ProPortion of
drug reactions and should be iden-
tifìed by demonstrating drug-in-
duced lymphocyte stimulation in

H::."','lÌli;i.i,T'liJ'il?1,ìi#x*

\
t\
I
I

risks.2l

equally effective. Fot grylg-l
new B-lactam antibiotiany previous drug reacti

one should

simi lar

éi-rption of pen ici I| i n,
testirrg for allergy to drugs of sntall
rnolecular weight or t l reir Ir tetabo-
litcs is not, in general, reliable. The
penicill in ntetabolile that forms a
stable conjugate with n'racroltrolec-
ular carriers was mentioned earlier.

Provocative Testitrg

inclucles strentokt-
fi[F, which has produced some se-
vere reactions and deaths when used
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Other

srfl'rts{€o1-i s-the-m ost'co m m on I y userl
provmative-tost, l-his is used to
identify the cause of drug-induced
atlergic eczemaîous contact derma-
titis. Any positive reaction develops
in 48 lo 72 hours as a Pruritic, ery-
thematous, and vesicular eruPtion
similar to the original reaction, but
limited in severitY and in scale.

therc is no goocl altcrttative tlrug for
the treatment of inf larnrnatory
borvcl disease.2a 

'l ' lre 
usual starting

dose is l tng, cloublecl daily ulrtil the
2-grant tlreiapeutic dose is achieved'
l'ùe dose is rèduced tentporarily if a
reactiott occurs; rnedication for the
reaction is not usuallY needed.

Desensitization to other agents is
done more rapidly*,The patlen! :rho
ir ;;;iti"; i;1r'e i{ffi1is
siven 0.1 mL subduiànèouslY of the
inrallest tenfold dilution that gives
a positive skin test. The dose is dou-
bierJ every l5 nrinutes until I mL of
the undiluted serum has beq,n given'
This dose is then given iniiamus-

irrcrcasctl aglrirt u'ltct't tltc svlttptoms
are gone. 1'hirty minutes should be
sufl icicrrt  to adntir l ister cach di lu-
t ion, antJ the ful l  t l rcrapcutic dose
can be reached in tlrost cases within
three hours.r'2ó

lGilìitlOensensitization is rarely
ne todaY, because human in-
sulin is ieadily available as an alter-
native lor treating allergic patients'
The patient who reacts even to hu-
;;;i;t"lin is rare, but does exist.27
Experience with human insulin de-
sensitization is still limited. Conven-
tional desensitization (using pork
insulin) starts with the lowest'con-
centration that gives a positive skin
test, and procelding with tenfold
incrementi given subcutaneously as
often as evérY 15 minutes until a
local reaction occurs. The next dose
is lower, and following dosgs are
increased at smaller incremeqti.

SUMMARY
ln this review, allergic drug reac-
tions are discussed in terms of their
immunologic mechanisms, with an
emphasis given to new information
thaì has àppeared recentlY in the
rnedical litèiature. Because of their
recent enrergence as important cat-
egories to recognize and manage ap-
popriatcly, the pseudoallergic re-
àctions next receive special atten-
tion. The last section on manage-
nrent covers diagnostic and preven-

mazeplne,
al lopur inol

a more

nt is

pnof
in which case,

should be 100

nd even
esensiti-
because

fully

solution

provocation test ing in which .the
goal is to allow therapy rather tltan
sinrply to prove allergy. lt was trsed
with considerable success to over-
come serrsit ivi ty to arl t i tuberculosis
drugs in the years before alternative
fìrsi-line drugs becarne available.
Recently, rePorts have begun to aP-
pear describing tlte successful slorv
desensit izat ion of patients to cur-
rently useful drtrgs such as carba-

is <Jelivered according to the method
given in Table 3. Each infusion is

fiucn slowly at first, then. gradually
irore rapidly until warning symp- .--
torrrs suóh ai pruritus and flush de-
rclop. I f  any syrnptolns develop,.the
fìow rate is reduced alttl the patlent
is givclt  an antihistantine and a glu-
ccri'orticoid drug. 

-l'he fìow rate is

-table 
3. Intravenous Method for Penicillin

Desensitization (alt solutions prepared in

tíextrose/water: 50-mL plastic bags for

o!9ovb99r oelYerY) -
Concentration. Totaldoss

Bag # unlts/mL ot ttgl ur,ifc ói,rg
ML

r t  óo i  o i
2 '  0 . 1  5
3 1 5 0
4 l0 500
sr 100 _q,Aq
6' 1 ,000 50'000
7 10.000 500,000
I Full dose

i ror sinrolicilv oi preparation, a urtii oi u*ntyrpuni
cillin is equatfu viitn t pg ralher than llte aclual
value ol 0.6 pg.
t Stà.tinq p<iitit it prick test is strongly. positive'

i Startirr! inint it only the intradermal tesi ls posr'
t ive.

nless t as soon
tization can be

as possible.
carried out

the starting amount
or 1,000-fold lower.

'ration).
tionac

zation is mosi
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\ , tE ' l ' t ,s ' r  QUtS' l ' lONS

l. For a therapeutic agent to be
al lergenic. i t  must l tave wlr ich
of tlre followi ng characlerist ics:
a. Contain seven or nìore

anrino acids
b. Be capable o[ lorrning a sta-

ble conjugate with a Protein
c. Be coriverted in the bodil 1o

a haptenic metaboli te
d. Al l  of the above
e. Any one of the above

2. Drug idiosyncrasy is dehned as
a. A noncutancous allergic re-

action

b. A tt lxic rcacti0n occul 'r i l ìg
at a low drug dose

c. 
'l 'he 

advcrse efTetrt of anY
drug interaction

d. A plrarlnacological lY unan-

t icipated nonil l ìnìt tnologic
reaction

3. A routine history reveals a
protrable allcrgic reaction to
penici l l in 4 Years ago' Wltat
slrould you do:
a. Arrartge for skin test ing

u' i th penici l loYl PolYlYsine
attr l  penici l l i l l  G

b. Advise the Patiertt  l l rat al-

terttative antibiotics are
available for most future in-
fections. If not, skin testing
can then be done

c. Tell the Patient never to al-
low treatment with a Peni-
cill in or a cephalosPorin

d. Premedicate with an anti-
histamine and Prednisone
before giving a Penicill in

4. Routine skin testing of all Pa'
tients before treatntent is aP-
propriate for which of the fol-
lowing agents:
a. Diatrizoate sodium
b. CosyntroPin

--î'úr|'riFgillrFFTryry:T.r*1.

t t

l i j
'  a :

r '  l ì

I
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c. Infìuettza vacci l te
d.  Penic i l l in  C
e. Streptokinase

5-9. Match the fiollowing drug re-
actions with the rnost likely
mechanism:
a. Toxic-idiosyncratic
b. Allergic
c. Enzyme inhibit ion
d. Pharmacological effect
e. Intolerance

5. Propranolol asthma
6. Polyrnixin urticaria
7. Severe drowsiness lrom

chlorphenirarnine
8. Allopurinol fever
9. Indomethacirt asthma

10. Which one of the following is
least likely to be drug-induced?
a. Eosinophilic pneumonitis
b. Cholestatic hepatitis
c. Erythema multiforme
d. Fever
e. Erythema nodosum

I l. The frequency of maculopap-
ular skin rashes with ampicill in
therapy is high in the presence
of certain other conditions.
Which of the following is not
one of these?
a. Treatlrtent with allopurinol
b. Asthma, sinus disease, and

nasal polyps
c. EB virus infection
d. Lyrnphocytic leukernia

,2. 
'fhe 

risk of an allergic reaction
to glyburide, a new oral anti-
diabetic drug, is likely to be
greatest in the patient with
which history?
a. Severe ragweed lrayfever
b. lJrticarial reaction to insu-

l in
c. General ized pruri t ic skin

rash from a sullonamide
d. Jaundice frotn erythromy-

cin estolate

' l ' l re 
ntost cottì t t ìotì  drtrg-ir t-

duced ltypersensitivity rettal
reaction is
a. Nephrotic syndrome
b. Imnrune complex glonter-

ulorrephrit is
c. Vascul i t is
d. Interstitial nephritis
e. Anti-GBM nephrit is
Wlrich of the lollowing drugs
Iras nol caused an auto-im-
nìune reaction?
A. Vancomycin
b. Penici l lanrine
c. Methyldopa
d. Hydralazine
e. Procainanride

15. Which of the lollowing reac-
tions has nof been shown to be
causerJ by a drug metabolite:
a. Penicill in urticaria
b. Nomilinsine hemolytic

anentia
c. I{ydralazine lupus
d. Acetaminophen thrombo-

cytopenia
16. Your patient is scheduled for a

coronary angiogram using
Conray 60. Which of the fol-
lowing is a correct statement?
(orte or tnore)
a. 

'l 'he patient gives a history
of a skin rash from an io-
dine antiseptic, and thus
there is a substantial risk of
a Conray reaction

b. 1-he patient had a Previous
reac'tion from an intrave-
nous pyelogram with l{Y-
paque, but thcre is no ad-
ditional risk since a differ-
cnt agent is to trc used

c. 
'l 'he patient has had no Pre-
vious reactions, but i t  is
prudent to give a slnall test
dose of Conray trcfore Pro-
ceeding

d. 
'the patient rePorts a Pre-
vious contrast medium re-
action, so the angiogram
cannot be done ':

e. The patient reports a Pre' I
- vious contrast medium re- 

'J,

action, so should be given
appropriate Premedication
before Conray is adminis-
tered I

17. Alleryic patients have been de- i
sensitized successfully to all ,
but one of the following. Select
tlrat one:
a. Sulfasalazine
b. Iodinated radiograPhic

contrast media
c. Insulin
d. Diphtheria antitoxin
e. Carbamazepine ó

18. What is the most common 
'

cause of erythema multiforme?
a. Sulfonamides I

b. Rifampin
c. Phenytoin
d. Penicillin
e. Mycoplasma

19. A positive skin test to penicil-
lin G indicates that \
a. The risk of anaPhYlaxis

with penicillin treatment is
high

b. The RAST currently used
by laboratories should be
positive also ,

c. Desensitization to Penicil-
lin is contraindicated

d. The risk of anaPhYlaxis
with oral amoxicillin is low

20, Anaphylactoid reactions maY
occur with which of the follow-
ing:
a. Streptokinase
b. Phenytoin
c. Polymyxin B
d. Penici l l in
e. All of the above
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