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Nonsteroidal anti-inflammatory drugs

(NSAIDs) have been shown to enhance

the symptoms of food-dependent exer-

cise-induced

anaphylaxis

(1, 2). We report

a rare case of

wheat-induced

anaphylaxis not

related to exer-

cise in which oral

challenges with

wheat and

gluten-induced whole blood histamine

release were enhanced by NSAIDs.

A 59-year-old man was admitted to our

hospital for investigation of recurrent

food-induced anaphylaxis. He first devel-

oped urticaria after eating noodles at age

58. Since then he frequently had urticaria

andoccasionally experienced anaphylaxis,

including dyspnoea, wheezing,

angioedema, and loss of consciousness

after ingesting wheat, including noodles,

bread, breaded cutlets, and tempura

(Japanese deep-fried foods). It was deter-

mined that he had these episodes of ana-

phylaxis without exercise. Total IgE was

160 IU/ml. Skin-prick testing and specific

IgEwere positive for wheat and gluten, the

major allergen in wheat-induced allergy.

To determine an elimination diet and to

instruct the patient, open oral challenges

were performed. Oral challenges with

bread, noodles, cutlets, and tempura were

all negative. However, when 30 mg of

diclofenac sodium, an NSAID, was taken

just before the challenge, he developed

urticaria 1 h after eating noodles or

tempura.He developed no symptoms after

taking diclofenac sodium only.

To clarify the effect of NSAIDs on

wheat-induced anaphylaxis, we measured

histamine release after in vitro exposure

to gluten with or without tolmetin

sodium, an NSAID, in this patient and a

normal control subject. Heparinized

whole blood samples were taken and

incubated with gluten at concentrations

ranging from 2.5 to 2500 lg/ml and with

tolmetin sodium at concentrations ran-

ging from 0.125 to 12.5 mg/ml for 30 min

at 37�C. After centrifugation, histamine

was measured in the cell-free superna-

tants by radioimmunoassay. Histamine

release was found to be positive with

gluten at the concentration of 2500 lg/ml

in the patient. With tolmetin sodium at

concentrations of 0.125 and 1.25 mg/ml,

gluten-induced histamine release was not

affected. However, tolmetin sodium at

the concentration of 12.5 mg/ml

enhanced the gluten-induced histamine

release at all concentraions of gluten.

Interestingly, tolmetin sodium enhanced

histamine release even in the absence of

gluten in the control subject as well as in

the patient. Histamine release was not

found in other conditions in the control

subject. At follow-up 1 year after the

discharge, he remained asymptomatic

after strict elimination of wheat.

The results of our in vitro study indicate

that the induction of positive oral chal-

lenges with wheat after pretreatment with

an NSAID is, at least partly, because of

enhancement of histamine release. To our

knowledge, this is the first report of wheat-

induced anaphylaxis not related to exer-

cise confirming thatNSAIDs enhance type

I allergic reactions. Previous studies dem-

onstrated that NSAIDs enhance in vitro

histamine release induced by IgE- or non-

IgE-mediated mechanisms (3). In our

study, histamine release was induced by

tolmetin sodium even in the absence of

allergen. In this regard, we speculate that

the extent of enhancement of histamine

releasemaydependon the type anddose of

the NSAIDs as our patient developed no

symptoms after taking diclofenac sodium

only. We found that enhancement of the

allergic symptoms induced by NSAIDs is

not a specific phenomenon in food-

dependent exercise-induced anaphylaxis,

but can occur in other type I allergic

diseases. Furthermore, pretreatment with

NSAIDs under controlled conditions is

useful for confirming the diagnosis of

food-induced allergy when food challenge

tests fail to induce positive reactions.
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Enhancement of
allergic symptoms by
NSAIDs is not a specific
phenomenon in food-
dependent exercise-
induced anaphylaxis.
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Anaphylactic drug reaction
to celecoxib and
sulfamethoxazole: cross
reactivity or coincidence?
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We have previously reported on anaphy-

lactic reactions to celecoxib (Celebrex�)

which was confirmed by a controlled oral

provocation test

with 50 mg of the

particular drug.

The allergologi-

cal investigation

revealed a posit-

ive lymphocyte

stimulation test

(LTT) with Celebrex� (1). Here we report

a patient (female, 47 years) who experi-

enced vomiting, flushing, shivering and

loss of consciousness 30 min after inges-

tion of a 200-mg tablet, celecoxib. She was

admitted to the emergency where hypo-

tension (50/35 mmHg) was documented.

One year previously she had regularly

been taking celecoxib for the treatment of

whiplash trauma.

The patient was referred for diagnostic

work-up to the Allergy Unit of the

University Hospital of Zurich, Switzer-

land. Her drug history revealed an epi-

sode of vomiting and vertigo after taking

Bactrim� (sulfamethoxazole and trim-

ethoprim). Although scratch and patch

tests were negative to all substances, the

lymphocyte proliferation tests (LTT,

performed by W. Pichler, Division of

Allergology, Bern, Switzerland), how-

ever, were clearly positive for sulfameth-

oxazole [stimulation index (SI): 5.9] and

for celecoxib (SI: 10.2). The patient

refused further oral provocation tests.

Only very few anaphylactic reactions to

celecoxib have been reported in the litera-

ture. Our previous patient experienced an

anaphylactic reaction after an oral provo-

cation with 50 mg Celebrex� and his LTT

was found to be positive (1). In another

patient with anaphylactic reaction to

Celebrex�, oral provocation was positive

but LTT and skin tests were negative (2).

In the third report, laboratory analysis

using an enzyme-linked immunosorbent

assay failed to demonstrate IgE (3). More

reports exist about patients with delayed-

type hypersensitivity reactions, documen-

ted by positive skin patch test and LTT (4).

Cross reactions between sulfonamides

and the sulfur moiety of a celecoxib is

discussed controversially. The product

labelling of Celebrex� contains a warning

that patients with �sulfa�-allergies should
avoid using this drug. To date, no clinic-

ally relevant cross reactions have been

reported. The Canadian pharmacovigi-

lance centre has received 220 unconfirmed

reports of probable and 562 reports of

possible adverse events to celecoxib. Sev-

enty-four of these reports included cuta-

neous symptoms, of which 16 reported an

allergy to sulfonamides (5).

Due to the great structural differences

amongst the various sulfonamides, cross

reactivity has been disputed (6). Celecoxib

contains a nonaromatic amine (Fig. 1).

In sulfamethoxazole the sulfonamide is

bound to a methylated heterocyclic ring

and a benzole ring. The adverse side-

effects are attributed either to the aro-

matic amine group or the heterocyclic

ring (6). Both of these chemical structures

are not found in celecoxib.

The exact mechanism that ultimately

caused sensitization in our patient

remains unresolved: either an

independent (coincidental) sensitization

to the two drugs or a real cross reactivity

might have been responsible for this

unusual observation. Until further

investigations are available, patients with

a known sulfonamide allergy should

avoid using celecoxib.
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Allergic skin reaction to celecoxib.

Dermatol 2000;201:383.

5. McMorran M, Morawiecka I. Celecoxib

(Celebrex): 1 year later. CMAJ

2000;162:1048–1050.

6. Knowels S, Shapiro L, Shear NH.

Should celecoxib be contraindicated in

patients who are allergic to sulfonamides?

Drug Saf 2001;24:239–247 and 2002;25:

297–300.

Safety of rofecoxib in
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inflammatory drugs
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Nonsteroidal anti-inflammatory drugs

(NSAIDs) are widely used in the

A case of possible
cross-sensitization
between celecoxib and
sulfonamides.

Figure 1. Structural formulas. Celecoxib (upper

panel): non aromatic amine, Sulfamethoxazole

(lower panel): aromatic amine.
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management of pain and inflammatory

disorders. Adverse effects of NSAIDs

are mainly rela-

ted to gastroin-

testinal bleeding

and renal dam-

age. Cutaneous,

respiratory and

anaphylactoid

reactions are

also often observed in general practice.

The enzyme that appears to be central

to the mechanism of adverse reactions

exists in at least two isoforms, cyclo-

oxygenase-1 (COX-1) and cyclooxyge-

nase-2 (COX-2), encoded by distinct

genes. Many studies have argued that

inhibition of COX-1 is the likely mech-

anism of such adverse effects (1–3).

Hence, it is hoped that selective inhibi-

tion of COX-2 would be equally effica-

cious but better tolerated than

nonselective inhibition.

The coxibs are selective inhibitors of

COX-2. Several trials have been designed

to detect the equivalence of efficacy

between NSAIDs and coxibs and the

associated risk of gastrointestinal, renal

or cardiovascular adverse effects (4–14).

In the same way, several studies (15–18)

have evaluated the safety of coxibs in

asthmatic patients with ASA intolerance.

Nevertheless, there are few studies about

the safety of coxibs in patients with

cutaneous and/or anaphylactoid reac-

tions with NSAIDs (19–21).

The aim of this study was to investigate

the tolerance of rofecoxib, a COX-2

selective inhibitor, in patients suffering

cutaneous, respiratory and/or anaphy-

lactoid reactions with NSAIDs.

Individuals who have a history of

bronchial asthma, rhinitis, conjunctivitis,

urticaria, angioedema or anaphylactoid

reactions with two or more unrelated

NSAIDs were included.

After written informed consent,

patients were submitted to single-blind,

placebo-controlled, per oral challenge

test with rofecoxib. In the same way, the

challenge test with the suspected drugs

was previously performed if necessary for

diagnosis.

Exclusion criteria were pregnancy or

lactation, symptomatic bronchial asth-

ma, rhinitis, urticaria or angioedema,

and contraindication to epinephrine.

Patients under treatment with antihista-

mines or oral corticoids were also

excluded.

Single-blind, placebo-controlled per

oral challenge tests were performed with

opaque capsules administered one per

hour.

Heart rate and arterial pressure were

measured. Peak flow was monitored in

patients who had suffered respiratory

reactions (rhinitis or bronchial asthma).

On challenge day 1, three placebo

capsules (empty capsules) were adminis-

tered. On the subsequent challenge days,

increasing doses of the drug tested were

used from 1/8 up to total therapeutic

dose (rofecoxib, from 3 up to 25 mg;

47 mg cumulative dose).

If more than one drug was tested, they

were administered with at least a 1-week

interval.

The tests were considered positive if

cutaneous or mucosal manifestations,

rhinitis, conjunctivitis or bronchial asth-

ma appeared, or when hypotension or a

decrease of at least 20% in the peak-flow

was detected.

The study group comprised 61

patients: 21 males (mean age 49.47 years;

range from 16 to 70 years) and 40 females

(mean age 44.47 years; range from 21 to

78 years).

Clinical findings in our patients include

cutaneous, respiratory and anphylactoid

reactions with NSAIDs (Table 1). The

NSAIDs involved in adverse reactions in

our patients are shown in Table 2.

Of the 61 patients who underwent the

challenge test with rofecoxib, only one

(1.64%) experienced adverse reaction.

The patient presented angioedema of her

lips and eyelids, and oedema of her hands

approximately 5 h after finishing the

challenge test. She had previously

experienced urticaria/angioedema with

Rofecoxib can be taken
safely by most patients
with NSAIDs
intolerance.

Table 1. Drugs implicated in adverse reactions to NSAIDs

Drug

Number of

patients

Percentage of

drugs

Percentage

of patients

Salicylic acid derivatives

ASA 41 28.67 67.21

Lisine-acetylsalicylate 1 0.70 1.61

Arylacetic acid derivatives

Diclofenac sodium 18 12.59 29.51

Aceclofenac 2 1.40 3.28

Indomethacin 3 2.10 4.92

Arylpropionic acid derivatives

Ibuprofen 6 4.19 9.84

Naproxen 8 5.59 13.11

Ketoprofen 7 4.89 11.47

Dexketoprofen 1 0.70 1.64

Arylcarboxilic acids

Ketorolac 3 2.10 4.92

Amino aryl carboxylic acid derivatives

Mefenamic acid 1 0.70 1.64

Isonixin 2 1.40 3.28

Lisine-clonixinate 1 0.70 1.64

Pyrazolones

Phenylbutazone 1 0.70 1.64

Propyphenazone 8 5.59 13.11

Metamizol 31 21.68 50.82

Thiazine carboxamides

Piroxicam 1 0.70 1.64

Meloxicam 1 0.70 1.64

Others

Nimesulide 2 1.40 3.28

Acetaminophen 5 3.50 8.20
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other NSAIDs. This patient tolerated

acetaminophen without adverse reaction.

Another patient suffered dyspepsia,

nausea and diarrhoea several hours after

the challenge test. This patient had a

history of lactose intolerance, but symp-

toms appeared in two different challenge

tests despite using rofecoxib solution

(without lactose).

All of the five patients who experi-

enced adverse reactions with acetamino-

phen tolerated the whole dose of

rofecoxib.

None of the 61 patients experienced

symptoms of renal damage.

Development of the coxibs, a new

group of anti-inflammatory drugs, rep-

resents a response to the unsatisfactory

therapeutic profile of NSAIDs.

Although the pathogenetic mechanism

of NSAIDs intolerance is still unclear,

there are several studies supporting the

theory that the enzyme cyclooxigenase

and leukotrienes may play a crucial role

(1–3). Hence, an increasing number of

studies provide evidence that selective

COX-2 inhibitors may be a useful

alternative in the anti-inflammatory

treatment for patients with NSAIDs

intolerance (15–21).

Dahlen et al. (16) reported that celec-

oxib did not induce bronchospasm in

27 aspirin-intolerant asthmatic patients.

Garcı́a-Rodriguez et al. (20) observed

that celecoxib seems to be a safe drug for

patients suffering from NSAIDs intoler-

ance with urticaria/angioedema.

Regarding rofecoxib, Hinrichs et al.

(17) provide evidence that the said drug

is well tolerated in a patient with aspirin

intolerance and mainly extrapulmonary

symptoms (urticaria, rhinitis and

conjunctivitis). Stevenson et al. (18)

conclude that cross-reactivity between

aspirin and rofecoxib does not occur in

patients with aspirin-sensitive respiratory

disease. Schellenberg et al. (21) describe

an anaphylactoid reaction to rofecoxib

in a patient with a previous adverse

reaction to a COX-1 inhibitor. Sánchez-

Borges et al. (19) investigated the clinical

tolerance of a large number of cutaneous

reactors to four different COX-2 inhib-

itors (nimesulide, meloxicam, rofecoxib

and celecoxib), and the reaction rates

varied between 3.0% for rofecoxib and

33.3% for celecoxib. Such differences

would be related to the degree of COX-1

inhibition in vitro, as reported by

Warner et al. (3). Hence, the lesser the

inhibition of COX-1, the lesser is the

reaction rate.

Our results confirm the tolerance of

rofecoxib in NSAIDs-intolerant patients,

both with asthma and with cutaneous or

anaphylactoid reactions. These results

also seem to confirm the cyclooxygenase

theory.

Furthermore, we wish to remark that

in our study all of the patients with

previous adverse reactions to acetamino-

phen tolerated the oral challenge test with

rofecoxib. Presently, acetaminophen is

usually the most recommended alternat-

ive in aspirin intolerance. When this drug

in not tolerated, choosing an alternative

anti-inflammatory drug is a great, even

unresolved problem.

Finally, we think that the existence

of gastrointestinal symptoms in one

patient in our study is not conclusive

because of her history of lactose intol-

erance. However, the lack of cross-

reactivity between rofecoxib and other

NSAIDs in patients with NSAIDs

intolerance does not exclude rofecoxib

from participating in other types of

reactions (22).

In summary, the results presented in

this study suggest that rofecoxib can be

taken safely by most patients with

NSAIDs intolerance. Nevertheless,

given that a small percentage of

patients presented adverse reactions, we

think that the oral challenge test is

mandatory to allow administration of

rofecoxib in patients with NSAIDs

intolerance.
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Although the symptoms of urticaria are

primarily due to histamine release from

mast cells, treatment with H1 antihista-

mines is often insufficient. One

explanation is that the actions of other

mast cell mediators, such as prostaglan-

dins and throm-

boxanes, have

been overlooked.

These mediators

are formed from

arachidonic acid

by cyclooxygen-

ases (COXs), of

which there are two isoforms, with the

inducible COX-2 being responsible for

pseudoallergic responses. In line with this

notion is the beneficial effect of the

selective COX-2-inhibitor rofecoxib in

the treatment of some patients with

chronic idiopathic urticaria reported

recently (1).

It has previously been shown that some

nonsteroidal anti-inflammatory drugs

may interfere directly with histamine

release (2). We therefore investigated the

effect of the selective COX-2-inhibitors

rofecoxib, celecoxib, and parecoxib on

anti-IgE-induced histamine release from

human basophils (n ¼ 5) as well as

human skin mast cells from five donors

undergoing minor skin surgery. How-

ever, the drugs failed to inhibit histamine

Figure 1. Inhibition of anti-IgE-induced histamine release from human skin mast cells by the selective

COX-2-inhibitors rofecoxib, celecoxib, and parecoxib. Human skin mast cells, isolated by enzymatic

dispersion, were incubated with the drugs for 15 min before stimulation with anti-IgE for 30 min (with

appropriate controls). Histamine contents in both lysed cell pellets and supernatants were determined

spectrofluorometrically. Results were first calculated as percentage histamine release of total and

corrected for spontaneous release as well as solvent effects. Results are expressed as mean percentage

inhibitions of anti-IgE-induced histamine release in the absence of the compounds (24.5 ± 6.4%,

corrected for spontaneous secretions) ± SEM. Similar results were observed following simultaneous

addition of the drugs with the stimulus (not shown).

Selective cyclo-
oxygenase-2-inhibitors
do not inhibit histamine
release in-vitro.

1075

ALLERGY Net



release except for parecoxib which pro-

duced 40% inhibition in skin mast cells at

100 lM (Fig. 1), although this was not

statistically significant. Thus, COX-2-

inhibitors do not appear to directly affect

histamine release to a clinically mean-

ingful degree.

This interpretation was further sup-

ported by in-vivo data: in five volun-

teers, wheal formation induced by prick

tests with the histamine-secretagogue,

compound 48/80 (3), was not signifi-

cantly altered following 1 week of

treatment with rofecoxib (Vioxx�,

MSD, Haar, Germany; 25 mg/day)

(35 ± 16 vs. 41 ± 18 mm2); this was

also found in three volunteers after

3 days of treatment with parecoxib

(Dynastat�, Pharmacia, Erlangen, Ger-

many; 2 · 40 mg i.m./day) (30 ± 15 vs.

25 ± 18 mm2).

We conclude that the clinical

improvement seen in CIU patients under

treatment with rofecoxib is not associ-

ated with direct blockade of histaminer-

gic action. Moreover, prostaglandins

and thromoxanes may well not be

involved to a large extent in causing

immediate symptoms. Whether these

drugs may have some delayed action

resulting in feedback inhibition of his-

tamine release in vivo remains to be

resolved.
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Delayed hypersensitivity
reactions to diclofenac

R. D. Klingenberg*, I. D. Bassukas, N. Homann,
E. F. Stange, D. Ludwig

Key words: diclofenac; fever; hypersensitivity
reaction; multiforme exanthema; Raynaud's
phenomenon; toxic hepatitis.

A 72-year-old woman presented with

high rising tem-

peratures (40�C),
chills, a bright

red and conflu-

ent exanthema

sparing the

extremities and

Raynaud’s

phenomenon

since 7 days. The

patient used

diclofenac sodium (75 mg) intermittently

since 2 years for pain control, and she

presented with similar symptoms already

in the past.

C-reactive protein (53 mg/l), white

blood cell count (12.8 mg/l) and liver

enzymes were slightly elevated (AST:

51U/l; ALT: 75U/l; cGT: 178U/l; AP:

178U/l). There was a moderate normo-

cytic anemia (Hb 124 g/l), lymphocy-

topenia (1.16/nl) and eosinophilia

(0.70/nl). Immunoglobulin E (IgE)

(2489 mg/dl) and IgG (2440 mg/dl)

were elevated; IgM and soluble IgA,

immunogenic markers and bone marrow

aspiration cytology were normal. Skin

biopsy showed a lymphocyte-predomin-

ated dermatitis with histomorphological

signs of vasculitis, consistent with multi-

forme exanthema.

Antibiotic therapy was unsuccessful,

but symptoms improved within 12 h after

initiation of steroid therapy (prednisone

100 mg daily).

Epicutaneous patch testing with di-

clofenac (pure in petrolatum and com-

mercial solution), carried out 4 weeks

later, showed a characteristic type IV

hypersensitivity reaction (palpable, warm,

reddish induration) after 48 h (Fig. 1).

Diclofenac is a worldwide used, gen-

erally well tolerated, anti-inflammatory

drug. Mild adverse reactions are fre-

quent, but severe side effects such as

hepatitis, renal toxicity, rhabdomyolysis,

anaphylactic shock or eosinophilic pneu-

monitis account for <1% (1). A hyper-

sensitivity reaction to diclofenac in the

presented case is strongly suggested by

A hypersensitivity
reaction to diclofenac
with recurrent fever,
exanthema, toxic
hepatitis and Raynauds
phenomenon was con-
firmed by cutaneous
patch test.

Figure 1. Epicutaneous patch test with commercial diclofenac and pure diclofenac substance in

petrolatum (72 h after application).
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(i) clinical symptoms and recurrence after

reexposition (ii) laboratory work-up

(elevated IgE, blood and tissue eosino-

philia in absence of atopy, parasitic

infections or myeloproliferative disease),

(iii) positive epicutaneous patch test and

(iv) prompt relief of symptoms following

steroid therapy.

Mechanism of side effects to diclofenac

has already been discussed in the context

of hepatitis (2) and cutaneous manifes-

tations (i.e. multiforme erythema) (3), but

never for recurrent fever or Raynauds

phenomenon. The underlying mechanism

is thought to rely on amplification of

mast-cell degranulation and enhanced

biosynthesis of lipooxygenase products of

arachidonic acid, causing vasodilatation

and edema (4). Cell-mediated hypersen-

sitivity with inhibition of cyclooxygenase,

leading via inhibition of the prostaglan-

din-E2 production to an increase in

Th-2-response (overproduction of

interleukin-4), might be another pro-

moter of allergic reaction (5). As in

the present case, epicutaneous patch

test is a valid and simple measure to

confirm drug-induced hypersensitivity

reaction a posteriori (6). In case of

doubt – after exclusion of infectious

causes – a probatory and successful

treatment with glucocorticosteroids

may be helpful.
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Not all adverse drug
reactions originate from
active component: coloring
agent-induced skin eruption
in a patient treated with
rifampicin

Z. 7alişkaner*, S. 9zt%rk, M. Karaayvaz

Key words: drug reaction; patent blue; rifampicin;
tuberculosis.

Colorants are commonly used excipients

in many prescription and nonprescription

drugs. As these agents are capable of

various reactions, it may be postulated

that at least a

part of drug

reactions are not

attributed to the

active drug.

There may be

unknown addi-

tives in drugs that cause in reactions. In

this report, the case of a 22-year-old male

patient who developed an unusual skin

reaction to a specific additive of a rif-

ampicin preparation has been described.

Adverse drug reaction is a commonly

encountered problem in daily medical

practice. Some frequent drug reactions

occur with certain drugs and are well

known. However, there is always a pos-

sibility of experiencing extraordinary or

unreported reactions with commonly

used drugs. In rare occasions, some drug-

related reactions can be attributed to

drug additives only. In this report, the

case of a 22-year-old male patient who

developed an unusual skin reaction to a

specific rifampicin formulation has been

described. The steps leading to the diag-

nosis of an adverse drug reaction and the

role of pharmacologically inert

substances of formulations are also

discussed.

A 22-year-old man was admitted to a

physician with painless swellings at the

right-side of his neck for 4 weeks. Initial

physical examination revealed multiple,

nontender, soft, rubbery and movable

lymph node enlargements at the right

cervical region. Ultrasonographic exam-

ination showed multiple lymph node

enlargements at the right cervical

region. The largest lymph node was

63 · 37 mm in diameter, and of centric

hypoechoic nature. An excisional biopsy

of this lymph node was performed.

Histopathologic findings were compat-

ible with tuberculosis lymphadenitis

(caseous necrosis in the central part of

the node). Tuberculosis bacillus was not

identified by cultures, polymerase chain

reaction (PCR) assay and other known

methods. On the basis of strong patho-

logical evidences, antituberculous ther-

apy was started with isoniazid,

rifampicin, ethambutol and morphazin-

amide (1).

On the 11th month of treatment, cer-

vical lesion re-enlarged, became tender

and warm because of superinfection and

abscess formation. The patient was hos-

pitalized and wound debridement, dress-

ing and topical treatment with rifamycine

SV were performed in addition to anti-

tuberculous therapy. Response to treat-

ment was achieved and superinfection

controlled. However, the patient devel-

oped recurring skin eruptions during this

treatment. At this stage, the patient

consulted our Allergy Department to

evaluate the skin eruptions.

The clinical findings were daily recur-

ring, self limited, macular, itchy rashes,

symmetrically placed on the face, ears,

buttocks, elbows and knees. The lesions

appeared at the same time every day and

lasted about 45 min, then disappeared

spontaneously without any treatment.

These findings were considered as an

unusual drug reaction. The patient was

taking isoniazid, rifampicin, ethambutol

and topical rifamycine SV when referred

to our department. So, there are four

different drugs that may cause this

reaction.

An unusual skin
reaction to a specific
additive.
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As the elimination and re-administra-

tion procedure is the keystone in evalu-

ating a possible drug reaction, rifamycine

SV application was discontinued in the

first step. It was the strongest possibility

because reactions caused by topical rifa-

mycine SV application have been repor-

ted several times (2–5). Skin testing with

rifamycine SV was performed as well, as

the IgE-mediated hypersensitivity reac-

tions to rifamycine SV have been des-

cribed repeatedly (3–5). Epidermal skin

testing (prick test) was carried out with

undiluted rifamycine SV. Skin response

was negative. Then intradermal testing

with 1/1000 and 1/100 dilutions of the

drug was performed. Intradermal testing

was also negative in each dilution.

Furthermore, the skin lesions did not

disappear even before the discontinu-

ation of rifamycine SV. Depending on

these results it was concluded that rifa-

mycine SV was not the causative drug.

At the second step, other three drugs

were evaluated. All drugs were discon-

tinued and re-administered one by one.

The skin eruptions recurred only after

rifampicin re-administration. In addi-

tion, a close relationship between the

daily onset time of the reaction and

rifampicin intake was established when

reviewed retrospectively. In fact, the

symptoms were recurring regularly

about half an hour after rifampicin

administration.

But another clinical observation con-

flicted this finding: some days the patient

did not experience skin eruptions after

rifampicin dose. This inconsistency was

examined in detail. The drugs given to

inpatients were provided by the hospital

pharmacy. Two different brands of rif-

ampicin preparation were available in

stock and the patients were having either

brand randomly.

Diagnostic procedures were revised in

accordance with the recent find-

ing. Challenges with different rifampicin

formulations (named as �Brand-A-rif-

ampicin� and �Brand-B-rifampicin�) were
performed on different days. Skin erup-

tions appeared only with Brand-A-rif-

ampicin. Additional challenges with

Brand-A-rifampicin were repeated two

more times on different days (re-chal-

lenge). The same results were obtained

in each challenge. Brand-A-rifampicin

was found to be responsible for the

allergic reactions.

Why Brand-A-rifampicin causes skin

eruption while the Brand-B-rifampicin

did not? As active components in each

preparation are the same, any pharma-

cologically inert substance like drug cap-

sule material, might have been

responsible. To find out the responsible

factor within Brand-A-rifampicin pre-

paration, the patient was challenged with

empty capsule and with active drug

powder on separate days. No reaction

was observed with active drug challenge,

but the skin rashes recurred after the

administration of an empty capsule

which implies that the patient was sensi-

tive to one of the capsule shell excipients

of Brand-A-rifampicin.

Rifampicin is one of the major drugs

used for the treatment of mycobacterial

infections, and has been prescribed

throughout the world for over 20 years.

It is usually well tolerated, however,

many reports have shown that rifampicin

could induce a variety of adverse effects

including flu-like syndrome, thrombocy-

topenia, hemolytic anemia, renal failure,

various cutaneous reactions and life-

threatening anaphylactic reactions. Many

of these reactions have been considered

allergic in origin (6, 7).

Several types of cutaneous reactions,

from urticaria to toxic epidermal necro-

lysis, associated with rifampicin treat-

ment have been described (8–12).

However, daily recurring, symmetric and

self-limited itchy macular eruptions have

not been reported. Furthermore, all the

previously described skin reactions were

linked directly to rifampicin. But, in our

case, the eruptions were related to a

specific rifampicin preparation, most

probably arising from a specific excipient

of that preparation.

Two available rifampicin preparations

contain the same active drug and drug

capsule shell excipients titanium-dioxide

and erythrosine, except patent blue V

(PBV) in Brand-A-rifampicin and indig-

otin (indigo blue) in Brand-B-rifampicin.

So, it may be postulated that PBV might

be causative agent for the skin reaction.

Drug capsule shell materials contain

pharmaceutically acceptable coloring

agents such as PBV (E131). This dark

bluish-violet synthetic coal tar dye is also

used as a food color additive and diag-

nostic aid in lymphatic mapping. As in

other coloring agents, PBV may also

cause allergic or pseudo-allergic reac-

tions (either by direct histamine release,

or by alternate activation of the com-

plement system) such as rashes similar to

nettle rash, itching, nausea, low blood

pressure, tremors and breathing

problems (13, 14). For this reason, using

PBV as a food additive is banned in

some countries (15, 16). Most of the

reported reactions were related to PBV

injections for radiologic imaging (17–19).

However, PBV may also cause adverse

events when used as a drug additive.

Chadwick et al. reported an urticarial

reaction in a 5-year-old girl after the use

of tablets containing PBV (20). In addi-

tion, there are some reports about

allergic and pseudo-allergic reactions

arising from different drug coloring

agents (21–26).

Colorants are commonly used excipi-

ents in many prescription and nonpre-

scription drugs. As these agents are

capable of various reactions, it may be

postulated that at least a part of drug

reactions are not attributed to the active

drug. There may be unknown additives in

drugs, that cause in reactions. Therefore,

many drugs might be excluded from the

treatment schemes and patients errone-

ously labeled as allergic to questionable

drugs.

In this case, had rifampicin been

wrongly implicated to cause the allergic

reaction, this patient would have been

deprived of an important drug. However,

careful clinical observation and through

investigations have shown that the

patient could tolerate another rifampicin

formulation without any complication.

This case also reveals an important

detail: when an adverse reaction attrib-

uted to a drug is reported, the additives

of suspected drug should also be men-

tioned. These kinds of reports may

provide an opportunity to recognize

drug additive-related adverse events.

Furthermore, as many colorants associ-

ated with a wide range of health prob-

lems have been banned in some

countries, their continued use within

drug formulations is controversial. The

safer formulations may offer safer treat-

ment courses.
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As a result, when a drug-related

adverse event was investigated, active

components and excipients should be

evaluated together, as all reactions may

not be attributable directly to the active

component. So, using the names of the

inert substances associated with propri-

etary name or approved name of the drug

may be vital in our opinion.
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The influence of atopic
constitution, the severity and
exacerbation of the disease
on the serum eosinophil
cationic protein (ECP)
concentration in patients with
bronchial asthma

S. Kovacevic*, M. Bogic, A. Peric-Popadic, Z. Jovicic,
S. Raskovic, Lj. Stefanovic

Key words: allergic rhinitis; asthma; atopy; eosinophil
cationic protein; exacerbation of asthma.

Activated eosinophil leukocytes in asth-

ma, secrete numerous mediators, among

which is eosino-

phil cationic

protein (ECP)

(1). The secreted

form of ECP is

considered to be

the marker of

eosinophil activ-

ity (2). Serum

ECP concentration is the earliest indica-

tor of allergen-induced bronchial inflam-

mation, before the onset of symptoms and

prior to change of bronchial reactivity (3).

The objective of this study was to

explore the influence of severity, exacer-

bation and type of the disease as well as

association of chronic allergic rhinitis

with serum ECP concentration in asth-

matic patients.

Serum ECP concentration was meas-

ured by UniCAP 100 apparatus (Phar-

macia CAP system ECP FEIA, Uppsala,

Sweden), in 46 asthmatic patients and

15 healthy subjects.

The results are reported as geometric

mean (Gecp). Correlation coefficients

were calculated by Spearman’s rank cor-

relation test.

Geometric mean of ECP in serum

(Gecp) in this group of patients was

7.5 lg/l, while it was 3.05 lg/l in the

15 healthy subjects (controls). In patients

with asthma there is significant correla-

tion of serum ECP concentrations in

relation to state of disease activation

(exacerbating/stable) (R ¼ 0.897), the

severity of clinical picture (mild/moder-

ate/severe) (R ¼ 0.79) and types of

The most consistent
correlation of serum
ECP concentration is
with the status of
disease activity.
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asthma (atopic/nonatopic) (R ¼ 0.88)

(Table 1, Fig. 1). Serum ECP concentra-

tion in patients with exacerbating asthma

significantly correlated with the degree of

exacerbation (R ¼ 0.9) (Table 2). The

patients with asthma and chronic allergic

rhinitis have significantly higher ECP

concentrations in serum compared with

the patients with asthma but without

rhinitis (R ¼ 0.87). All these data were

consistent with the findings of other

authors (4). The findings of higher cor-

relation of serum ECP concentrations in

patients with atopic asthma in a stable

form in relation to patients with nona-

topic stable asthma (R ¼ 0.831, 0.794,

respectively) were in concordance with

the increased activity of eosinophil leu-

kocytes in subjects with atopy (Table 3).

The poorest but still significant correla-

tion of serum ECP was with the severity

of the disease.

Further investigations on the role of

ECP in inflammation of asthma are

required.
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Figure 1. Distribution of serum ECP concentrations (lg/l) in patients with various severity of asthma and

geometric mean of serum ECP (Gecp) in patients with mild (n ¼ 12), moderate (n ¼ 15) and severe

(n ¼ 19) asthma. R ¼ correlation coefficient of serum ECP concentrations in patients with various

severity of asthma (Spearman’s rank correlation coefficient). n ¼ number of patients in specific groups.

Table 1. Geometric mean of serum ECP in asthmatic patients in relation to the severity and state of activity of the disease

State of asthma Severity of asthma No. of subjects Geometric mean (lg/l)

Exacerbated Mild 5 8.6

Exacerbated Moderate 9 6.6

Exacerbated Severe 15 10.4

Total 29 8.7

Stable Mild 7 6.6

Stable Moderate 6 5.9

Stable Severe 4 4.8

Total 17 5.9

Total 46 7.5

Table 3. Geometric mean of serum ECP concentrations in patients with atopic and nonatopic exacer-

bating and stable asthma

Type of asthma State of asthma Number of patients Geometric mean (lg/l)

Atopic Exacerbated 13 9.5

Stable 12 6.8

Total 25 8.1

Nonatopic Exacerbated 16 8.1

Stable 5 4.1

Total 21 6.9

Total 46 7.5

Table 2. Correlation of serum ECP concentrations in patients with exacerbating severe asthma, n ¼ 15, in

relation to the type of asthma and the degree of exacerbation

Type/ECP Degree of exacerbation/ECP

R )0.5804 )0.8125

R, Spearman’s rank correlation coefficient.

Severity (mild/moderate/severe).

Type (atopic/nonatopic).

Degree of exacerbation (mild/moderate/severe).

n, number of patients.
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Two cases of anaphylaxis
after dwarf hamster bites

T. Niitsuma*, A. Tsuji, M. Nukaga, A. Izawa, M. Okita,
N. Maruoka, S. Morita, M. Tsuyuguchi

Key words: anaphylaxis; hamster; pet allergy.

Case 1. A 23-year-old woman with

symptoms of anaphylaxis was admitted

in September 1999. From October 1998,

she had three dwarf hamsters as pets. The

hand with which she usually handled the

hamster became itchy, as did her face. On

the day of admission, a hamster had

bitten the third

finger. After

5 min, the bitten

finger became

warm, red, and

swollen. The

swelling and redness spread to the arm,

and she felt sick. After several minutes,

she began to feel dizzy, and the redness

spread over the entire body. On admis-

sion she required emergency treatment

with intravenous aminophylline and

hydrocortisone. Symptoms gradually

resolved after several hours.

The reaction to common hamster

epithelium was class 2 on testing with

CAP-RAST (Pharmacia, Uppsala,

Sweden) in December 1999.

Case 2. A 45-year-old woman was

admitted because of symptoms of ana-

phylaxis in September 2000. Atopic

bronchial asthma had been diagnosed at

the age of 16 years. For the last 3 years

she had two dwarf hamsters as pets. The

patient had been bitten on the hands

3 times. She noticed that cough and

dyspnea worsened when she cleaned the

hamster cage. On the day of admission,

one of the hamsters bit the thumb. After

several minutes, the bitten thumb became

warm, red, and swollen. Moreover,

palpitations and malaise occurred. After

20 min, the patient had an asthmatic

attack and took inhaled salbutamol.

A few minutes later, she fainted at home.

On admission, the conscience level was

somnolence. She required emergency

treatment with inhaled salbutamol sulfate

solution and intravenous hydrocortisone.

After about 1 h, anaphylactic symptoms

gradually resolved.

The reaction to common hamster

epithelium was negative on testing by

CAP-RAST in October 2000. She

stopped keeping hamsters as pets in

December 2001. The reaction to specific

IgE antibody against dwarf Dzungarian

hamsters (Phodopus sungorus) epithelium,

examined by CAP-RAST in February

2003, was class 4 (24.1 UA/ml).

Several case reports have documented

the occurrence of anaphylaxis after

rodent bites (1, 2), but reports on

anaphylactic reactions to hamster bites

are rare (3). A literature search revealed

15 case reports of hamster bites, all of

which were from Japan, reflecting the

increased popularity of having hamsters

as pets. One case was life-threatening.

Nine of 13 patients for which the

presence or absence of allergic disease

was stated had allergic conditions.

Serum samples from 10 of 15 patients

were examined for specific Immunoglob-

ulin E (IgE) antibody to common ham-

ster epithelium. The test results were

positive in three patients (30.0%), inclu-

ding one of ours. Some patients show an

immediate hypersensitivity reaction to

hamster saliva on prick or scratch tests

(3). Our cases of anaphylaxis secondary

to hamster bites should alert emergency-

room physicians that serious, potentially

life-threatening complications such as

anaphylaxis may be caused by hamster

bites. Recently, some patients had evi-

dence of the lack of sensitization to

common hamster (Cricetus cricetus and

Mesocricetus auratus), which is usually

tested when allergy to hamsters is sus-

pected (4). The reaction to specific IgE

antibody against dwarf hamster epithe-

lium, as done in patient 2, should there-

fore also be tested.
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