Clinical allergy—immunology rounds

Quinolone allergy?
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CHIEF COMPLAINT

A 69-year-old woman was admitted
for treatment of a bullous skin eruption
that progressed while she received oral
corticosteroid therapy.

CASE REPORT

Two weeks prior to admission the pa-

tient developed throat soreness, fever
to 103°F and posterior cervical

lymphadenopathy. Oral ciprofloxacin,

500 mg twice daily, was prescribed.

While her original symptoms gradually

subsided, a mild, pruritic generalized

rash developed on the sixth day. Cip-
rofloxacin was discontinued and clar-

ithromycin and diphenhydramine were

prescribed for the pruritus. The rash

Physical examination

The patient was obese with intact men-
tal state. Periorbital edema was appar-
ent. Several dozen vesicles and bullae
of varying sizes covered her torso and
the extensor surfaces of the limbs.
There was no predilection for sun-ex-
posed sites and the face was spared.
The lesions were not grouped, they
were tense, and some had an erythem-
atous base. A single buccal vesicle was
present without involvement of the
lips. There were no target lesions or
involvement of the dorsal or volar ar-
eas of the palms and soles. Skin ulcer-
ation, hives, wheezing, hoarseness,
joint effusion, lymphadenopathy, and
hepatosplenomegaly were not present.

progressed and three days later nausea Njkolsky sign was absent. Examina-

and resting dyspnea developed. All
medications were stopped and oral
prednisone at a daily dose of 40 mg
was started. Nevertheless, the rash
continued to intensify and on day 5 of
prednisone the patient was admitted
for further care.

History

The patient was in good health. She
denied fever; headache; nasal conges-
tion, itching or discharge; and any re-
spiratory or gastrointestinal symptoms,
arthralgias or myalgias. She had not
used medicines or other chemicals and
had a completely negative review of
systems. A cholecystectomy had been
performed 10 years previously. An in-
tramuscular injection of penicillin re-
ceived in adolescence had been fol-
lowed by diffuse angioedema.
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tion was otherwise unremarkable.

Laboratory tests

A complete blood count, chemistries,
antinuclear antibody, and a chest ra-
diograph were normal. There was no
eosinophilia or circulating immune
complexes (Raji assay). Serum protein
electrophoresis disclosed minimal
polyclonal hyperglobulinemia. Anti-
body titers to herpes simplex type 1
and 2 were eack<1:10.

QUESTIONS

What is your differential diagnosis?
1. Drug eruption

2. Erythema multiforme

3. Dermatitis herpetiformis

4. Bullous pemphigoid

DIAGNOSTIC

CONSIDERATIONS

There are a number of dermatoses with
vesicles and bullakHaving an erythe-
matous-bullous rash with a variety of
lesional sizes, our patient could have a

form of erythema multiforme. Her age

group and the possible relationship to
medications should raise suspicion of
bullous pemphigoid. The pruritus, the

restriction of the rash to the torso and
the limbs, and the failure of response
to oral steroids are typical of dermatitis

herpetiformis. The history of exposure

to antibiotics mandates consideration
of a drug eruption, even though quin-

olones and macrolides are not common
causes of drug “allergy.”

QUESTIONS

What diagnostic tests should be next?
1. Observation

2. A higher dose of corticosteroids

3. A skin biopsy

4. One week trial of gluten-free diet

Establishing a therapeutic plan on
the basis of these clinical consider-
ations may be difficult. Erythema mul-
tiforme requires no intervention other
than supportive therapy. Bullous pem-
phigoid would require a higher dose of
corticosteroids. Dermatitis herpetifor-
mis would indicate substitution of the
corticosteroids with sulfapyridine or
dapsone. Drug eruption is hard to doc-
ument in the absence of an available
skin test for quinolones and macro-
lides. A skin biopsy with direct immu-
nostaining is the diagnostic test of
choice.

Microscopic examination of a peril-
esional skin biopsy disclosed papillary
abscesses without separation from the
epidermis, and deep dermal infiltrates
composed of neutrophils, scattered
plasma cells, and lymphocytes in asso-
ciation with leukocytoclastic vasculitis
(Fig 1). Epidermal abnormalities were
not present. Immunoperoxidase stain
was negative for IgA.
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DISCUSSION

The clinical picture could represent
any of the disorders listed in the dif-
ferential diagnosis. Bullous pemphi-
goid characteristically occurs in the
sixth to eighth decade of lifeLarge,
tense bullae arise on clinically normal
or erythematous skin, commonly on
flexural surfaces of the forearms, the
groin, the axillae, and the lower abdo-
men. Autoantibodies reactive with the
basement membrane zone of skin and
mucosae are present in serum samples
from about 75% of the patientsHis-
tology reveals subepidermal bullae
with sparse dermal perivascular eosi-
nophilic infiltrates in non-erythema-
tous skin? In inflamed skin, extensive
accumulation of eosinophils intermin-
gled with mononuclear cells and some
neutrophils is seehpften to the extent
of microabscesses of the tips of the
papillae and sometimes cytoclastic
vasculitis. Necrosis of keratinocytes
may be seen in the epidermis.’3Z
IgG, and other immunoglobulins are
found in a linear pattern at the base-
ment membrane zone. Response to
systemic corticosteroids usually obvi-
ates use of immunosuppressive dréigs.
The patient's age and the distribution
of the rash could represent bullous
pemphigoid. The lack of eosinophils in
the skin tissue renders this diagnosis
less likely.

Erythema multiforme may develop
in association with exposure to a vari-
ety of drugs and a host of infectious
agent$. Prodromal symptoms are un-
common. When present, they mimic an
upper respiratory infection (cough, rhi-
nitis, low-grade fever, and cervical
lymphadenopathy). Typically, the rash
develops abruptly with all the lesions
appearing within three days. The vari-
ety of lesions runs from vesicular
plagques to bullous lesions, with classic
circular plaques which remain for sev-
eral days, expand centrifugally and
leave their centers cyanotic or pur-
puric—the iris, or target, lesion. Ab-
sence of symptoms is more common
than pruritus. Healing lesions may
leave local hyperpigmentation. The
hallmark of the pathologic picture is
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Figure 1. A peri-lesional skin specimen (original magnificatigd00). Infiltrates of neutrophils,
plasma cells, and lymphocytes are present in the dermal papillae. The epidermis is intact.

exocytosis of dermal CD8lympho-
cytes into the epidermisaccompanied
by necrosis of adjacent HLA-DR and
intercellular ~ adhesion  molecule
(ICAM)-1 positive keratinocyte$yac-
uolar degeneration of the basal layer
and eventually separation of the ne-
crotic epidermis and its basal mem-
brane from the roof of the bullae. IgM,
C’3, and fibrin deposits may be found
in dermal blood vessels. Erythema
multiforme usually runs a mild course
and subsides spontaneously within 2 to
3 weeks. The lack of typical target
lesions, the temporal relation to cipro-
floxacin, which has only rarely been
associated with erythema multiforme,
and the microscopic findings of intact
epidermis with leukocytoclasic vascu-
litis in the dermis do not fit the diag-
nosis of erythema multiforme.
Dermatitis herpertiformis has the
characteristic finding of grouped, uni-
form, itchy vesicles with restricted dis-
tribution to the scalp, scapular area,
extensor surfaces, and buttocks. The
majority of the patients have gluten
enteropathy, although many have no
symptoms. These features were not
present in our patient; however, the
histologic picture of a dermal bulla
with papillary “microabscesses” of

neutrophils in addition to a leukocyto-
clastic dermal vasculitis, virtually im-
pels consideration of this diagnosis.
Nevertheless, the lack of direct immu-
nostaining with IgA is strong evidence
against dermatitis herpetiformis, since
a granular pattern of IgA staining of
the dermal papillae is present in at least
90% of patients with this disorder.
Immunologic reactions to drugs may
cause various eruptions identical in
clinical appearance and in their histol-
ogy to idiopathic cutaneous diseases.
The histologic changes seen in skin
lesions of fixed drug eruptions are
most commonly epidermdalBullae are
formed by detachment of the epidermis
from the underlying dermi¥. Lym-
phocytes, predominantly cytotoxic
(CD8+), can be seen in the epidernis.
Immune complexes can be demon-
strated in the walls of superficial der-
mal vessels. Basal epidermal cells may
undergo hydropic degeneration, be-
come dyskeratotic, and undergo
phagocytosis by dermal macrophages
containing large amounts of melariin.
That could be manifested as the resid-
ual dark discoloration of the affected
skin subsequent to disappearance of
the rash. Various other histologic pic-
tures may be seen in drug eruptions,
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including bullous systemic lupus ery-
thematosu$? bullous pemphigoid, er-
ythema multiforme, and even linear
IgA diseasé?

Our patient had a bullous rash with
histologic features of dermatitis herpe-
tiformis. This combination is not com-
mon in drug eruptions, and has not
been reported with ciprofloxacin. Ac-
cording to the manufacturer (Miles,
West Haven, CT—personal communi-
cation), urticaria developed during
therapy at a rate of 50 cases per mil-
lion; erythema multiforme, in only 10
cases to date; and dermatitis herpeti-
formis has never been reported. Anal-
ysis of data based on experience with
30,000 patients who received cipro-
floxacin showed adverse reaction in
the skin to be uncommon (1.4%),
while gastrointestinal adverse reac-
tions (5%) and elevated liver enzymes
(4.5%) predominatetf. The dermato-
logic adverse effects that were docu-
mented included, (in order of frequen-
cy), rash, itching, and photosensitivity.
Discontinuation of ciprofloxacin was
not required in any patient. Another
report, reviewing 9,400 treatment
courses with ciprofloxacin, disclosed
similar findings: cutaneous adverse ef-
fects were unusual (1.6%) and mild to
moderate in severit}. The reactions
included rash in one-half the cases;
pruritus in a third; and a few cases of
hives, erythema, increased perspira-
tion, and angioedema. In our institu-
tion ciprofloxacin was suspected in a
case of toxic epidermal necrolysis (un-
published data).

Reports of generalized or severe
skin disorders related to ciprofloxacin
therapy are scarce. Erythema multi-
forme occurred in a woman with upper
respiratory infection on the second day
of ciprofloxacin therapy, concurrently
with severe neutropentd. Concomi-
tant drugs included cimetidine and mi-
soprostol. Erythema multiforme was
also reported in a patient with meta-
static adenocarcinoma on the sixth day
of ciprofloxacin, together with acute
oliguric renal failuret’ In an elderly
patient who received oral ciprofloxacin
for a urinary tract infection, serum

of therapy, and included generalized
urticarial® This patient was also taking
ibuprofen and phenazopyridine, both
of which were reported to be associ-
ated with skin rashes.

The mechanism of adverse reaction
to quinolones has not been established.
Short of elucidating this mechanism,
an attempt can be made to define the
reported reactions according to the
classification system of Patterson et
al*® as modified by DeSwarteand by
Blass and deShaZo
Classification of Adverse Drug Reactions.?

Predictable

Overdose

Side effects

Secondary effects

Drug interactions

Unpredictable

Coincidental

Intolerance

Immunologic

Idiosyncratic
The first step is to characterize these
events as predictable or unpredictable.

Predictable drug reactions include
overdose (toxicity), side effects (com-
mon, undesired biologic responses to
the medication), secondary effects (ad-
verse outcomes of the biologic activity
of the drug), and drug interactiof.
The skin reactions to ciprofloxacin
cannot be considered predictable from
the biologic (antibacterial) action of
the drug. Overdose as a cause of these
reactions is also unlikely: the safety
profile of ciprofloxacin was compara-
ble worldwide, despite differences of
up to 40% in the doses usédin the
case reports of severe cutaneous reac-
tions}®-*®usual doses of ciprofloxacin
were used, and different concomitant
drugs were taken in each case, with
different indications. These facts also
suggest that drug-drug or drug-disease
interactions did not play a role.

Unpredictable drug reactions in-
clude intolerance (exaggerated adverse
effects), idiosyncrasy (still unknown
mechanism), and “allergic” (immune-
mediatedf? Intolerance does not seem
to explain the cutaneous reactions to
ciprofloxacin, as dermatologic reac-
tions generally have been uncommon

sickness developed on the second day and rarely severe.

Immunologic mechanisms appear to
be more likely. These are usually clas-
sified according to the scheme of Gell
and Coombs for hypersensitivity im-
mune responses to antigeisgE-me-
diated reactions require presensitiza-
tion to a molecule capable of acting as
an antigen or a hapten. Two cases, in
which “cross sensitivity” between
quinolones was established, were re-
ported: a fixed eruption subsequent to
ciprofloxacin and to norfloxacif, and
a fixed eruption that was reproduced
following separate oral challenges with
each ciprofloxacin and ofloxaci.
These may suggest a molecular com-
ponent common to these drugs, such as
a complex of quinoline and piperazinyl
residue, as an antigenic determinant.
The occurrence, however, of skin re-
actions with the first exposure to cip-
rofloxacin in most of the cases re-
ported is evidence against an IgE-
mediated reaction. The inclusion of
pruritus, urticaria, angioedema, and
anaphylaxis among the skin reactions
to ciprofloxacin may also suggest di-
rect release of mast cell mediators via
a complement-mediated anaphylactoid
process, or by direct release of media-
tors by the drug. The reports of cipro-
floxacin-related serum sickness and
nephritis require consideration of reac-
tions mediated by circulating immune
complexes. The published reports did
not mention measurement of such
complexes, but in our patient a Raji
cell assay was negative. Cellular-me-
diated hypersensitivity should also be
considered, especially when the histo-
logic picture typical of erythema mul-
tiforme is present. One case of a bul-
lous rash following lomefloxacin
documented the presence of activated
helper-inducer memory T-lympho-
cytes (CD4CD45RACD29") in the
blister fluid?® This subset of T cells
has been shown to migrate selectively
to delayed hypersensitivity lesions in
human skir” In summary, quinolone-
induced cutaneous reactions appear to
be mediated by immunologic pro-
cesses, which may involve various
mechanisms of hypersensitivity.
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COURSE

The patient received hydrocortisone
intravenously and gradually improved.
She was able to leave the hospital on
the eighth day of therapy, with taper-
ing doses of corticosteroids. The rash
has not recurred during 4 months of
monitoring. In light of the history of
hypersensitivity to penicillins, and the
inability to complete a treatment
course with ciprofloxacin and clar-
ithromycin, the patient’s future options
of oral antibiotics were limited. Re-
challenges with a quinolone or a mac-
rolide could have been justified in at-
tempt to identify the specific cause of
the rash. The lack of involvement of
mucous membranes and of vital or-
gans, and the response to steroids
could be used to predict a low risk
from rechallenge. The patient, how-
ever, did not consent to a re-challenge
with any medicine.

CONCLUSIONS

We present a case of a bullous rash that
appeared during therapy with cipro-
floxacin. The clinical presentation had
some features of erythema multiforme,
while the histologic picture was most
consistent with dermatitis herpetifor-
mis. Quinolones are uncommon causes
of cutaneous reactions, and bullous
dermatoses are even rarer. The clini-
cal-pathologic combination in our pa-
tient was especially exceptional, as
dermatitis herpetiformis-like processes
are not usually seen in drug eruptions.
The entire clinical course, including
the original upper respiratory symp-
toms, could have reflected primary er-
ythema multiforme. Nevertheless, the
possibility of a drug-induced process
that kept progressing despite discontin-
uation of the drug, and the atypical
histologic picture, led us to intervene
with large doses corticosteroids. Al-
though a re-challenge with the drug
was not feasible, we believe that the
temporal association implicates cipro-
floxacin. Bullous rashes in temporal
association with medications should
always be suspected, among other pos-
sibilities, as drug-eruptions, even when

the medication is considered an un-
likely offender.
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