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Drug reactions: allergy and near-allergy
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CLASSIFICATION OF
ADVERSE REACTIONS
A general classification of adverse
irug reactions is given in Table 1,
ind will be discussed briefly. Most
ydverse reactions are toxic. Some
oxic reactions mimic allergic reac-
ions and will be discussed later.
Some others are disease-associated,
yut are triggered by drugs and may
lso be misinterpreted as drug al-
ergy. The classic reaction of this
sroup was first described by Jarisch
and Herxheimer, who observed
“hills, fever, localized edema, ade-
nopathy and flareup of skin lesions
juring the treatment of syphilis with
mercury. Penicillin treatment of
these patients was associated with
more severe reactions. Other drugs
may produce similar reactions dur-
ing treatment of spirochetal, enteric,
parasitic, and fungal infections.'
When such reactions develop, the
knowledgable physician will con-
linue necessary antimicrobial treat-
ment while the reaction subsides.
Continuing with Table 1, ampi-
cillin is associated with a high fre-
quency of skin rashes when given to
patients with infectious mononu-
cleosis or lymphocytic leukemia,
and gouty patients being treated also
with allopurinol The mechanisms
involved remain speculative. Fhe
appearance of urticaria or a macu-
lopapular - -skin - eruption- - during
treatment- with-'any -antimicrobial
drugs especially-in children; may be
entirely - coincidental ‘because ~ sd

many -eruptions are manifestation§”™

of the illnesses being treated.
Allergy-like symptoms can be
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sity of Washington School of Medicine, Se-
attle Washington.

Table 1. Classification of Adverse Drug
Reactions

‘Predictable Risk

Toxic: overdose or side effect

Toxic: delayed expression (teratogenicity, ma-
lignancy)

Superinfection

Orug interaction

Allergy-tike s!de eﬂecls

naw oo

1. Increased toxicity secondary to impaired deg-
radation and/for excretion of drugs due to
organ system failure

2. Jarisch-Herxheimer reaction

3. Ampicilin reactions with infectious mononu-

sis and other diseases

vy
( Coincidental ,
Infectious disea S

1.
2. Controversial: Stevens-Johnson syndrome
and other disorders with many suspected

causes
3. Psychogenic
Risk to a Susceptible Subpopulation
1. Intolerance
2. Idiosyncrasy
3. Ailevgy

psychogenic. This is best known to
those who conduct placebo-con-
trolled clinical drug trials. Subjects
may develop nasal congestion, urti-
caria, angiocdema, or even anaphy-
lactoid reactions while receiving
only a placebo.

Two terms are used in the last
section of Table | that need to be
defined. Intolerance is an inherent,
perhaps inborne condition in which
a drug produces its expected toxic
side effects at an unusually low dose.
Idiosyncrasy is also an inherent con-
dition in which the adverse reaction
is pharmacologically unexpected
(that is, different from the usual
toxic reactions). Allergy will be dis-
cussed next.

ALLERGIC DRUG
REACTIONS

Background

Little is known about reactions to
the few specific drugs that were in
use before 1900 other than their

obvious toxicity, derived (digitalis,
for example) from natural poisons.
Any allergic reaction would not-
have been recognized as such. Al-
lergic reactions were first recognized *
afler the introduction of horse

“serum antitoxins near the turn of

the century. Sesum.sickness was the
most common major manifestation-
of iatrogenic allergic reactions until
the 1930s when new synthetic drugs
then began to appear. By 1930 ad-
verse reactions to such drugs were
begmnmg to be reported Z :

sulfonmmdes' were introduced in S
the late 1930s. Allergic reactions to
xenogenic sera and the early sulfon-*
amides were very common (10% or
more of those treated). Today, the X
incidence of reactions to drugs in’-
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 reac-
tions) was about 03%, and ex-
ceeded 2% only for

FhRLly arld

Characteristics

The allergic reaction is immunolog-
ically mediated. It differs from tox-
icity, intolerance, and idiosyncrasy
in one fundamental characteristic;
being immunologically mediated, it
does not develop on frst exposure
to the drug Py -

sensensitivity are synonymous and
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will be used interchangeably in this
review. The term inimune is often
applied to hematologic drug reac-
tions. In general, the clinical

a limjled pumbe
ale. generallv-ace
¢ TCACLIONS O
portion of the population. and their
incidence is not significantly dose
related. The risk of allergy cannot
be predicted from animal testing.
Ideally, allergy should be confirmed
by immunologic tests but, as will be
discussed, such testing has proven
effective in only a few restricted cir-

cumstances. All too often, dire
DIoOL Ol dLCP ackine QO a1 _De
readministering

(hhe suspected drug.

IMMUNOCHEMICAL
PRINCIPLES - .,
ins} such as horse
serumantitoxms and antithymo-
cyte-globulins are obviously com-
plete antigens, and induge Ig(,-ag-
ti ion_ip.al] individuals
who are capable of a normal 1m-
mune response. If the titer of such
antibodies is high enough, immune
camplexesJmay activate a sufficient
amount of complement-derived
mediators (anaphylatoxins, chemo-
tactic factors) to produce allergic
symptoms. Some individuals (not
necessarily those with an atopic dia-
thesis) will produce gpecificlgk-an-
\j‘bodies,. and develop typical ana-
phylactic manifestations. {Larger
polypeplid® Rofifidfieyare similarly
immURogenic. Molecules contain-
ing fewer than seven amino acids
are not immunogenic, and most
drugs in common use have Tolec-
utdF WeTBALs under 1000 _dalons. }
Such ¢hemicals must Be conjugated
to a macromolecule, usually a pro-
tein or large polypeptide termed a
-4~ carrier before they can become im-
[t -3 . .
munogenic.’ Such conjugation usu-
ally requires covalent bonding, and
does not occur readily in vivo. A few
organic compounds can form co-
valent bonds with carrier without
synthetic manipulation. Only one of
these has been firmly established as

>

X

oner pe €
A\ free -SH groups and have the poten-

e

protein amino
groups.w was identified
over twenty years ago, and js used

h kin-testing -

tial to form stable mixed disulfides
with cysteine. The immunogenicity
of such conjugates has not been es-
tablished in human allergy.

The penicillin experience led to
considerable optimism that meth-
ods 1o test for allergy to other drugs
would be developed by identifying
and using their metabolites. Unfor-
tunately, nothing has emerged from
studies on any other drug that ap-
proaches the consistent and repro-
duceable findings in patients with
penicillin sensitivity. Acetamino-
phen-induced immune thrombocy-
topenia was shown to be due to a
sulfate metabolite in one patient but
such reports are rare.*

P

TYPES OF CLINICAL
REACTIONS

A classification of reactions that
may be caused by drug allergy is
given in Table 2. Examples of drugs
that may’ be responsible are in-
cluded for each category. The clini-
cal features of the various reactions,
and complete drug listings classified
by reaction are readily available in
standard allergy texts.'* The best
source for listings classified by drug
would be, of course, pharmacology
texts or drug information services.
Whenever the sensitivity mecha-
nism has been identified, the reac-
tion usually turns out to be IgE an-
tibody or T-cell mediated (Coombs
and Gell classes I and 1V). The oc-
casional drug-induced reactions me-
diated by cytotoxic antibody (Type
1I) or immune complexes (Type I1I)
are found in the hematologic or au-

toimmune categories. The following-

are selected topics related to the
mechanisms of drug regctions.
Mast Cell-Mediated Redctions

When given to a sensitive person,
an allergen reacts with 'specific IgE

Table 2. Classification of Allergic Drug Reactions (with Examples)

Masﬂ Celt Medl;:\ed ook

ystemic anaphylaxis: penicillins, polypeptides, proteins

Serum sickness: same, plus hydralazine, sulfonamides,
Urticaria and angloedema: same, plus aminoglycosides,

T-Lymphocyte Mediated

thiazide diuretics
barbiturates

Allergic eczematous contact dermatitis: ethylenediamine, neomycin, parabens

Photodermatitis (systemic)
Altergic: griseofulvin, nalidixic acid, sulfonamides
Toxic: chlorpromazine, demeclocycline, doxycycline
Other Cutaneous reactions (mechanism uncertain)
Macdopa(fular or exanthematous: most drugs
Toxic epi

lermal necrolysis: allopurinol, ibuprofen, penicillin, phenytoin, sulfonamides

Fixed eruptions: metronidazole, penicifiins, phenoiphthalin, sulfonamides

Drug Fever
Al inol, barbiturates, cephalosporins, penicillins

Systemic Lupus Erythematosus and Other Autoimmune Reactions

Hydralazine, procainamide, penicillamine
Organ Systems
Hematologic
Eosil
Anemia-hapten-cell type: displatin, penicillin; innocent
autoimmune type: methy

ilia: allopurinol, aminoglycosides, penicillamine, phenothiazines

bystander type: chlorpromazine; sulfonamides

idopa
Thrombocytopenia: gold salts, hydantoins, quinidine, thiazide diuretics
Granulocylopenia: gold saits, phenothiazines, sulfonamides

Hepatic
holestatic: erythromycin estolate, phenothiazines

Hepatocellular: allopurinol, gold salts, hydantoins, valproic acid

Granulomatous: allopurinol, quinidine
Pulmonary

Eosinophilic pneumonitis: goid salts, penicillins, sulfonamides

Other infiltrative:

oid salts, nitrofurantoin, thiazide diuretics

Fibrotic: antineoplastic agents, methysergide, nitrofurantoin

Renal
Interstitial nephritis: cimetidine, methicillin
Mixed: allopurinol, phenytoin

Nephrotic syndrome: captopril, gold salts, penicillamine

Cardiac

Eosinophilic myocarditis (rare): methyidopa, sul(_qnamides
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antibody on the surface of mast cells
and basophils. The result is the
rapid. often explosive. release or ac-
tivation of potent mediators such as
histamine, leukotricnes, and che-
motactic factors. Antibodics can be
found consistently in individuals
sensitive to xenogenic sera, polypep-
tide hormones, and injected en-
zymes. As discussed earlier, anti-
bodies to small molecular weight
drugs have not been consistently
identified with the exception of the
penicillin group of drugs.

T-L

NCE nononhclear cells.
mphocyte mediators of inflam-
mation (lymphokines) are respon-
sible for the tissue injury in cell-
mediated reactions. These media-
tors have been identified in numer-
ous tissue culture studies on the cell
responses to mitogens and proteins
such as tuberculin. By inference, the
same responses should take place on

.£xposure to drugs. But tissue culture
studies in which lymphocyte mito-
genic responses and the generation
of a standard lymphokine, migra-
tion inhibition factor, are measured
n the presence of the sensitizing
drug have not led to any consistent
pattern of response. Our under-
standing in this area should become
<learer with the recent identification
of discrete lymphokines and mon-
okines such as the interleukins and
@amma interferon.

Photodermatitis

he photoallergic reaction appears
only after the drug has been used
for the period of time riecessary for
fensitization to develop. It is pro-
woked by wavelengths of 320 to 450
nm. The mechanism of photoal-
lergy is uncertain. The drug or me-
tabolite may conjugate 1o dermal
rotein and serve as a hapten in the
rresence of solar encrgy. The pho-
ivm.\'ic' reaction will develop im-
mediately after treatment is started,
assuming there is sufficient ultravi-
olet light exposure. The sunburn-

like seaction is provoked by sun-
burn wavclengths (285 1o 310 nm).
Phototoxic drugs absorb and con-
centrate ultraviolet energy in the
skin.

Autoimmune Reactions

Svstemic lupus  erythematosus.
Most patients with symptomatic
drug-induced lupus have predomi-
nately antihistone antibodies.® The
prevalence of positive antinuclear
antibodies increases with the dura-
tion of treatment. The drugs may
render native nucleoprotein anti-
genic on a dose-related basis.’

Penicillamine has been impli-
cated in several immune compléx
disorders. The most noteworthy is a
myasthesia  gravis-like reaction;
anti-acetylcholine receptor antibod-
ies and anti-striated muscle antibod-
ies have been identified in the sera
of some patients.?

Hemolytic Anemia

Three types of immune mecha-
nisms may be responsible for red
cell injury

1. Hapten-cell or drug adsorption
type. The offending drug or its re-
active intermediate binds to some
portion of the red cell membrane.
Since the immunogenicity of the
drug relates more 1o its serum pro-
tein binding than to its binding to
that membrane, “drug adsorption”
may be the more accurate term for
this category.” This type was first
described as a Coombs-positive ane-
mia that developed during high-
dose penicillin treatment of patients
with  high-titered IgG antibody
which reacted with red cells having
penicillin or a metabolite interca-
lated into their surface membranes,

2. Immune complex type. When
IgG or IgM antibody has specificity
for an cpitope on a drug or drug
metabolite, the antibody forms a
complex with the antigen (bound to
a macromolecular carrier) in the cir-
culation. This antigen-antibody
complex may come into contact
with red cells only transiently, while
the membrane attack complex of
complement remains to produce the
injury. Recently, certain receptors

il Ll 3 Ty r
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for immune complexes have been
identified on red cells, suggésling
that active binding may occur.
Nomifensine, an antidepressant
drug (not available in the United
States), causes hemolytic anemia as-
sociated with complement-fixing
IgG and_IgM antibodies that react
primarily with its metabolites. Of
most interest, the best source of
these antigens was the urine from a
normal person who had been given
the drug. Most of these “ex vivo”
metabolites have not yet been iden-
tified.'®

3. Autoimmune. In this type of «
reaction, drug administration may
lead to the production of an IgG
autoantibody directed against an in-
trinsic red cell antigen with Rh spec- .
ificity. The direct Coombs antiglob-
ulin test is strongly reactive, but the * -
anticomplement test is not. The*x
most commonly implicated drug, ¢’
methyldopa, inhibits the function of "
suppressor lymphocytes, including *
those that prevent the unrestrained ;
production of autoimmune antj-
bodies.""

Renal Reactions
Interstitial nephritis is the most -
common drug-induced hypersensi-
tivity reaction. The renal biopsy
shows tubular degeneration and ne-
crosis with mononuclear cell,
plasma cell, and eosinophilic infil-
trates. Most of these mononuclear
cells are T-lymphocytes. Renal re-
actions have been reviewed in detail -
recently by Adler et al.'?

Reactions with Inconsistent Drug
Associations

t

NSTaNces has a repo
been published in which the offend-
ing drug was inadvertently readmin-

istered, with the reappearance of a
skin eruption. idi
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About 10% of cases of exfoliative
dermatitis are thought to be drug-
induced; the remainder are associ-
ated with diseases such as psoriasis,
atopic dermatitis and lymphocytic
malignancies. Cutaneous or cuta-
neo-systemic vasculitis is probably
an immune complex disease, and
can be associated with various infec-
tions such as hepatitis B. Probably
no more than 10% are drug in-
duced. There is only one published
report in which the vasculitis reap-
peared when the offending drug (ci-
metidine) was given again.'’ No evi-
dence other than a few anecdotal
reports supports any association be-
tween drugs and either erythema no-
dosum or Henoch-Schonlein pur-
pura.

PSEUDOALLERGIC
REACTIONS

Allergy-like side-effects can be pro-
duced directly by certain drugs in
the absence of any evidence of hy-
persensmvny

In_contrast

produce reactions that are similar to
anaphylaxis but, not being immu-

nologically mediated, are more
properly termed W
m The reaction occurs most
requently when the offending sub-
stance is given rapidly intrave-

nously, pro«liluci'ng a d_iw,

rare drugs, ogial S PO ymlxms

R pEATMildine are examiples of
uch TCleasers. By far the most com-

Mon causes of chmcal reacuom

ubsiances has been reporied as hig
as 2.5%. most of the reported reac-
tions occur in adults between 20 and
5 ontrary to a
wudely held belief, there is no asso-
ciation with iodine or seafood sen-

G
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sitivity. The symptoms are the re-
sults of the direct release or activa-
tion of mast cell and complement-
dcnved vasoactive mediators. A re-
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duce or aggravate respiratory symp-
toms. The best known is reserpine,
with produces predictable dose-re-
lated nasal stuffiness 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-adrenergic blocking
agents and by anticholinesterases.

Another antihypertensive agent,
capto nl blocks an angiotensin-
cofiverting 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.'® Enzyme inhibition may also
be the mechanism by which aspirin
and other nonsteroidal antiinflam-
matory drugs (NSAIDs) exert cer-
tain adverse effects.

At one time, aspirin reactions
were thought to be among the most
common examples of drug allergy.
When similar reactions began to ap-
pear from anti-inflammatory drugs
of significantly different chemical
structure, it became clear that these
drugs, although not immunochem-
ically cross-reactive, were pharma-
cologically similar.'”” These drugs
share the property of inhibiting the
enzyme cyclooxygenase, and thus
the generation of prostaglandins
and thromboxanes from arachi-
donic acid. Susceptible patients
have a history of asthma and/or
chronic rhinosinusitis. Many have
nasal polyps and most have blood
and tissue eosinophilia. Most devel-
oped their first respiratory symp-

IR
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toms as adults and are not atopic.
About 4% of 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. Up:to~40% ~of pahentsi‘

with asthmaprhinosinusitis; and nad
sal polyps are intolerant or will be!
come s0. 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 provoked by as-
pirin.'® Severe reactions can be an-
aphylactoid, leading to shock and
death.Asmn also agg

40 the sulﬁlmg
agents are food and dtug additives
that delay bacterial spmlage mini-.
mize discoloration of various food-
stuffs during processing, storage and
distribution, and inhibit undesirable
mncro—organisms during wine mak-
ing and other fermentauon proc-
esses. Wam used in res-
tauranits on lettuce, processed pota-
toes, and shrimp; sulfiting agents are
found in a variety of other foods as
well, and are used also in numerous
drugs, mcludmg some bronchodila-
tor solutions.'” The syniptoms pro-
duced by sulfiting agents in suscep-

fl

reactions most likely are mediated
via irritant receptors in the upper
airways through neural reflexes and
vagal efferent pathways. As many as
10% of asthmatic patients may be
at risk for a sulfite reaction and at
least four deaths have been reported
to the Food and Drug Administra-
tion. The restaurant use of sulfites
has been drastically curtailed over
the last year.

Compared to the sulfites, two
other additives, tartrazine (FDA yel-
low #5) and sodium benzoate are of
minor significance. They produce
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wre or inadequately documented
Jverse reactions.

MANAGEMENT
Prevention
All would agree that reducing the
jacidence of drug reactions is a com-
mendable goal. Much has been
done in this regard through refine-
ments in the manufacturing proc-
ess. The absolute number of reac-
Fions can be reduced further by pre-
«ribing only drugs with a clear-cut
yndication for use. As an example of
she need for improvement, a recent
report on severe reactions to allo-
purinol determined that the drug
was prescribed mappropnately in
more than half the cases.

Taking a careful history is of par-
amount 1mponance to document

3 gareactuon similar
to systemic lupus erythematosus.
"Cell*iir lheraﬁi," consistiig of in-
j us animal tissues,
has obvious and potentially severe
risks.?'

X Roufing skiniesting before treat-
MEDL IS ARREQDERICRelore giving,

eno emc rolein -

Qh includes streptoki-

, which has produced some se-

vere reachons and deaths when used

VOLUME 57, NOVEMBER. 1986

\

TR Y PITITE o s e

N uscq T0 tmely be-
fore gwmg the enzymes chymopa-
pain or streptokinase, but this is not
as effective as routine skin testing in
preventing severe reactions. Preme-
dication is no longer used routinely
before administering a radiographic
contrast agent.

The Patient with a History of Drug
Allergy

If the patient gives a history of al-
lergy to the drug being considered
for treatiment, one should try to use
a drug that is not known to cross-
react with the suspect drug, but is
equally effective. For example, a
new ﬁ-laclam anllblOllC pzeonany

test for allergy, ifa rehable test ex-
ists.

Tests. Prick and intradermal skin
testing is reliable for identifying IgE-
mediated allergy to xenogenic sera
and large polypeptides or polysac-
charides. Serologic methods for
measuring IgE antibodies, namely
the radioallergosorbent test (RAST)
and the enzyme linked assay
(ELISA) are available for testing to
some agents, but are more expen-
sive, less sensitive, take longer than
skin testing, and add no additional
information. Whereas routine skin
testing to macromolecular agents
can begin with a 1:10 dilution, it is
prudent to start with a dilution of
1:1,000 if the patient gives a history
of a prior allergic reaction or is
about to receive an agem about

)(whmh lmle is known he-pre

m-mn-muulmw

With the exception of penicillin,
testing for allergy to drugs of small
molecular weight or their metabo-
lites is not, in general, reliable. The
penicillin metabolite that forms a
stable conjugate with macromolec-
ular carriers was mentioned earlier.

Iy

It is commercially available as pen-
icilloyl polylysine. Skin tests using
this reagent will be positive in most ;
patients who are truly allergic. For |
this reason it is called the major

only to other metabolites. A stand- ; -
ard mixture of PG and the others,

called the minor determinant mix-

ture has been tested using hospital-

ized patients in eight medical cen- 3
ters in the United States. In—our *
study of such patients,~approxi
mately - 85%- of - those»who;:ga
history of penicillin allergy«
longer -allergic: by shnmmwmcli P
was confirmed "by:subsequent#; S
evemful treatment. 2 Awlarge:

(ALLACE RS CANY]

or other drugs ol low moleculag . \
weight, skin tests are not reliable.’ ‘
(with isolated exceptions). Serologlc
tests are no better, except for the
tests used to confirm drug-induced
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-
tified by demonstrating drug-in-
duced lymphocyte stimulation in !
tissue culture. Despite its value as x x
research procedure, the usefulness
of lymphocyte stimulation for di-
agnosing drug allergy, either pro-,
spectively or retrospectively, has yet.
to be established.

Provocauve Testing
e onl deﬁnmvel
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skin-test-is-the-most-commonly used
provoeative—test. This is used to
identify the cause of drug-induced
allergic eczematous contact derma-
titis. Any positive reaction develops
in 48 to 72 hours as a pruritic, ery-
thematous, and vesicular eruption
similar to the original reaction, but
limited in severity and in scale.

Avamm‘fﬂﬂmﬁﬁl e
Xed . crupiunart POGHL QLIS
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nwas a severe one, in which case,
starting amount should be 100
N

'—'n'-D.lllu!.)gqlﬂl“_i‘.‘cl( p
ic routc Ol ad 1
symptoms ap
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 Descusitization)

n a sense, this is an extention of
provocation testing in which the
goal is to allow therapy rather than
simply to prove allergy. It was used
with considerable success to over-
come sensitivity to antituberculosis
drugs in the years before alternative
first-line drugs became available.
Recently, reports have begun to ap-
pear describing the successful slow
desensitization of patients to cur-
rently useful drugs such as carba-
mazepine, aaalazipe _and even
allopurinol {Qulfasalazingdiesensiti-

zation is most olien needed because

e

IS ah————

there is no good alternative drug for
the treatment of inflammatory
bowel disease.?* The usual starting
dose is 1 mg, doubled daily until the
2-gram therapeutic dose is achieved.
The dose is reduced temporarily if a
reaction occurs; medication for the
reaction is not usually needed.
Desensitization to other agents is
done more rapidly. The patient who

. o v ey .
is sensitive to bceii}}@zc serumy is

given 0.1 mL subcuianeously of the
smallest tenfold dilution that gives
a positive skin test. The dose is dou-
bled every 15 minutes until 1 mL of
the undiluted serum has been given.
This dose is then given intramus-
cularly, followed by the full thera-
amount

[Penicillin Pesensitization is most

us 1 -

pleted as soon as possible. Desensi-

tization can be carried out success-
fully S.
The oral program 1ns W
nits as a rule; it 1s sale and takes
five hours to complete.® In
the W, a solution
of benzylpenicillin or a homologue
is delivered according to the method

given in Table 3. Each infusion is
given slowly at first, then gradually

more rapidly until warning symp- -

toms such as pruritus and flush de-
velop. If any symptoms develop, the
flow rate is reduced and the patient
is given an antihistamine and a glu-
cocorticoid drug. The flow rate is

Table 3. Intravenous Method for Penicillin
Desensitization (all solutions prepared in
dextrose/water: 50-mL plastic bags for
piggyback delivery)
Concentration

Total dose

Bag # unlts/n';‘l.Lor ug unite or ug

1t 0.01 05
2 0.1 5
3 1 50
4 10 500
5% 100 5,000
6 1,000 50,000
7 10,000 500,000
8 Full dose

* For simplicity of preparation, a unit of benzylpeni-
cillin is equated with 1 ug rather than the actual
value of 0.6 ug.

{ Starting point if prick test is strongly positive.

{ Starting point if only the intradermal test is posi-
tive.

increased again when the symptoms
are gone. Thirty minutes should be
sufficient to administer cach dilu-
tion, and the full therapeutic dose
can be reached in most cases within

three hours.'?¢

ensensitization is rarely
necessary today, because human in-
sulin is readily available as an alter-
native for treating allergic patients.
The patient who reacts even to hu-
man insulin is rare, but does exist.”’
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 proceeding with tenfold
increments given subcutaneously as
often as every 15 minutes until a
local reaction occurs. The next dose
is lower, and following dos<;iss are
increased at smaller increments.
Patie i henmatoid arthrti

d Wit 3]
and allled canditions, who. arc

[) d
ses every three |

aKl Y
apse 11 drug ued hent is missed for
more than two days. Desensitization
may reduce the underlying respira-
tory symptoms of aspirin-sensitive
patients somewhat, but the mar-
ginal improvement is not worth the
risk for most patients.

SUMMARY

In this review, allergic drug reac-
tions are discussed in terms of their
immunologic mechanisms, with an
emphasis given to new information
that has appeared recently in the
medical literature. Because of their
recent emergence as important cat-
egories 1o recognize and manage ap-
propriately, the pseudoallergic re-
actions next receive special atten-
tion. The last section on manage-
ment covers diagnostic and preven-
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sstrategies. and concludes with a
ussion of desensitization.
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MIE TEST QUESTIONS

1. For a therapeutic agent to be
allergenic, it must have which
of the following characteristics:
a. Contain seven or more
amino acids

b. Be capable of forming a sta-
ble conjugate with a protein

c. Be converted in the body to
a haptenic metabolite

d. All of the above

e. Any one of the above

2. Drugidiosyncrasy is defined as
a. A noncutancous allergic re-

action

b. A toxic reaction occurring
at a low drug dose

c. The adverse effect of any
drug interaction

d. A pharmacologically unan-
ticipated nonimmunologic
reaction

3. A routine history reveals a
probable allergic reaction to
penicillin 4 years ago. What
should you do:

a. Arrange for skin testing
with penicilloyl polylysine
and penicilin G

b. Advise the patient that al-

ternative  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-
cillin or a cephalosporin

d. Premedicate with an anti-
histamine and prednisone
before giving a penicillin

4. Routine skin testing of all pa-

tients before treatment is ap-

propriate for which of the fol-

lowing agents:

a. Diatnzoate sodium

b. Cosyntropin
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5-9.

10.

1.

¢. Influenza vaccine

d. Penicillin G

e. Streptokinase

Match the following drug re-

actions with the most likely

mechanism:

Toxic-idiosyncratic

Allergic

Enzyme inhibition

Pharmacological effect

Intolerance

5. Propranolol asthma

6. Polymixin urticaria

7. Severe drowsiness from
chlorpheniramine

8. Allopurinol fever

9. Indomethacin asthma

Which one of the following is

least likely to be drug-induced?

a. Eosinophilic pneumonitis

b. Cholestatic hepatitis

¢. Erythema multiforme

d. Fever

e. Erythema nodosum

The frequency of maculopap-

ular skin rashes with ampicillin

therapy is high in the presence

of certain other conditions.

Which of the following is not

one of these?

a. Treatment with allopurinol

b. Asthma, sinus disease, and
nasal polyps

c. EB virus infection

d. Lymphocytic leukemia

The 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 hayfever

b. Urticarial reaction to insu-
lin

c. Generalized pruritic skin
rash from a sulfonamide

d. Jaundice from erythromy-
cin estolate

pon T

13.

16.

The most common drug-in-

duced hypersensitivity renal

reaction is

a. Nephrotic syndrome

b. Immune complex glomer-
ulonephritis

c¢. Vasculitis

d. Interstitial nephritis
Anti-GBM nephritis

. Whlch of the following drugs

has not caused an auto-im-
mune reaction?

a. Vancomycin

b. Penicillamine

c. Methyldopa

d. Hydralazine

e. Procainamide

. Which of the following reac-

tions has not been shown to be

caused by a drug metabolite:

a. Penicillin urticaria

b. Nomifinsine hemolytic
anemia

c. Hydralazine lupus

d. Acetaminophen thrombo-

cytopenia
Your patient is scheduled for a
coronary angiogram using

Conray 60. Which of the fol-

lowing is a correct statement?

(one or more)
The paticnt gives a history
of a skin rash from an io-
dine antiseptic, and thus
there is a substantial risk of
a Conray reaction

b. The patient had a previous
reaction from an intrave-
nous pyelogram with Hy-
paque, but there is no ad-
ditional risk since a differ-
ent agent is to be used

c. The patient has had no pre-
vious reactions, but it is
prudent to give a small test
dose of Conray before pro-
ceeding

ERTS o T N Lneald tihals 00

17.

18.

19.

20.

d. The patient reports a pre-
vious contrast medium re-
action, so the angiogram
cannot be done

e. The patient reports a pre- »'
- vious contrast medium re- °§

action, so should be given
appropriate premedication

before Conray is adminis-

tered

Allergic patients have been de- g

sensitized successfully to all

but one of the following. Select

that one: '

a. Sulfasalazine

b. lodinated radiographic .
contrast media

c. Insulin

d. Diphtheria antitoxin
Carbamazepme ‘ .

What is the most common "2

cause of erythema muluforme?
. Sulfonamides

. Rifampin

. Phenytoin

. Penicillin

Mycoplasma

o an oM

A positive skin test to pemcnl-

lin G indicates that

\

s 2

SN
* . _ L

11

a. The risk of anaphylaxns \ tar

with penicillin treatment is |

high

b. The RAST currently used
by laboratories should be
posmve also

c. Desensitization to pemcﬂ-
lin is contraindicated

d. The risk of anaphylaxis
with oral amoxicillin is low

Anaphylactoid reactions may

occur with which of the follow-

ing:

a. Streptokinase

b. Phenytoin

c. Polymyxin B

d. Penicillin

e. All of the above
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