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antihistamines; Antihistamines (AHs) are widely prescribed for allergic conditions and are generally con-
cetirizine; sidered safe, with adverse reactions being rare. We report a case highlighting the possible
delayed involvement of piperazine ring in a delayed hypersensitivity reaction. A 25-year-old woman

hypersensitivity;
maculopapular rash;
piperazine ring

with a history of atopic dermatitis progressively developed a maculopapular drug eruption
following intake of cetirizine. Patch testing was negative, but oral provocation with cetirizine
reproduced the rash, confirming its causal role. Importantly, oral provocation with ciproflox-
acin, which also contains a piperazine ring, elicited a similar reaction, supporting that this
structural moiety itself was responsible for hypersensitivity. Alternatively, AHs lacking the
piperazine ring, such as in bilastine and rupatadine, were well tolerated. This case provides
the first direct evidence of delayed hypersensitivity manifesting as a maculopapular drug
eruption, probably because of the piperazine ring, with cross-reactivity observed between
structurally unrelated drugs. Clinicians should be aware of the potential for structural moi-
ety-driven hypersensitivity to prevent recurrence across different drug classes.

© 2026 Codon Publications. Published by Codon Publications.

Introduction flares of pre-existing dermatologic conditions, such as

atopic dermatitis (AD), can be challenging, and standard

Antihistamines (AHs) are among the most commonly pre-
scribed medications for allergic diseases. Their safety
profile is generally excellent, with rare serious adverse
reactions.! Distinguishing drug-induced eruptions from

diagnostic methods, including patch testing, often have
limited sensitivity.? Structural motifs, such as the piper-
azine ring present in cetirizine, may act as immunogenic
trigger in delayed hypersensitivity reactions, yet their
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potential for cross-reactivity remains poorly character-
ized. In addition, excipients such as polyethylene glycol
(PEG), frequently used in drug formulations, are implicated
in hypersensitivity reactions and hence should be consid-
ered during the diagnostic work-up.? Detailed case reports
are therefore essential for advancing the understanding of
clinical presentation, underlying mechanisms, and optimal
diagnostic strategies. Importantly, identifying the caus-
ative molecular structure or excipient is crucial for patient
care, as it guides the selection of alternative AHs and helps
to prevent cross-reactions with medications from different
drug classes.

Case report

A 25-year-old woman with a history of AD developed a
generalized maculopapular rash (MPR) (Figure 1), without
fever or systemic symptoms, gradually appearing 10 days
after starting oral cetirizine (cetirizine® EG), 10 mg daily
for allergic rhinitis. No other medications were taken. The
eruption was clinically distinct from her usual AD flares. A
skin biopsy revealed epidermal spongiosis with a superficial
lymphomonocytic infiltrate while blood tests were normal.
Cetirizine was discontinued, and oral methylprednisolone
(32 mg/day with rapid tapering) was introduced, leading to
complete remission within 1 week. The patient was closely
monitored during the acute phase and for up to 10 days
afterward to detect any delayed or systemic reactions. No
such events occurred, and she subsequently tolerated her
usual medications without incident. After 2 months, patch
testing was performed using various AHs, each prepared
in-house according to the recommended patch test guide-
lines? (Table 1). The commercial form of each drug was
diluted in petrolatum by following the European Society of
Contact Dermatitis (ESCD) guidelines, which recommend
using a 30% dilution for drug patch testing, except for deslo-
ratadine, which was tested at 1% according to the published
recommendations of this specific drug.? Ethylenediamine
(ED) and PEG 400 (an excipient in Cetirizine® EG tablets),

both obtained from chemotechnique (Vellinge, Sweden),
were also tested, with PEG 400 prepared in a saline solu-
tion. All preparations were freshly prepared before appli-
cation, which supports the reliability and stability of the
reagents during testing. The haptens were applied on the
back using Finn Chambers, and evaluations were performed
at 48 and 72 h in accordance with the International Contact
Dermatitis Research Group (ICDRG) criteria. No positive
reactions were observed. An oral provocation test (OPT)
with one-tenth of a cetirizine tablet induced a recurrence
of the previous MPR after 7 days, incriminating cetirizine
as a culprit of MPR. Additional provocation testing with
PEG was not conducted, as the patient continued to take
her usual PEG-containing medications after resolution of
the rash, without recurrence of symptoms. Given the sus-
pected involvement of the piperazine ring, a second OPT
with ciprofloxacin (ciprofloxacin Sandoz®) was conducted,
resulting in a comparable MPR, thereby supporting the

Figure 1 Maculopapular rashes (MPR) appearing 10 days after
initiation of cetirizine treatment.

Table 1 Allergy workup performed in our patient.
Test type Substance Result  Remarks
Patch test Ethylenediamine (ED) 1% -
Polyethylene glycol (PEG) 400 = Present and tolerated in other patient’s
medications
Cetirizine 30% =
Levocetirizine 30% =
Desloratadine 1% =
Rupatadine 30% =
Ebastine 30% -
Bilastine 30% =
Intradermal tests Not performed (absence of injectable cetirizine
preparations)
Oral provocation test  Cetirizine 10 mg (1/10 tablet) + Rash recurrence after 7 days

Bilastine 20 mg
Ebastine 10 mg
Ciprofloxacin 750 mg (1/10 tablet)

W Rash recurrence after 7 days
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causal role of this moiety. Alternative AHs, including bilas-
tine and rupatadine, both devoid of piperazine ring struc-
ture, were well tolerated.

Discussion

Piperazine derivatives are the most frequent inducers of
hypersensitivity among AHs, mainly affecting young to
middle-aged females."* Differentiating between AD flares
and drug eruptions can be challenging as the cutaneous
symptoms can mimic the underlying condition.* The his-
topathological findings in our patient (mild spongiosis and
superficial lymphocytic infiltrate) were consistent with
those reported in maculopapular drug eruptions,®> and in
the context of the recent introduction of cetirizine and the
clinical presentation distinct from her usual AD flares, sup-
port the diagnosis of delayed drug hypersensitivity.
Cetirizine, similar to levocétirizine and hydroxyzine,
contains a piperazine ring, structurally related to a cyclic
dimer of ED, a stabilizer found in topical formulations
(Figure 2).“67 Despite being reported in previous case
reports,®® piperazine patch testing could not be performed
due to the absence of a validated and commercially avail-
able preparation. Although all patch tests in our patient
were negative, a drug-related cause could not be excluded,
given the limited positivity rate of patch testing for cutane-
ous adverse drug reactions, which range from 11% to 44%.2
Antihistamines are poorly suited for native drug test-
ing because of their hapten disposition and lack of stan-
dardized test reagents.* Moreover, systemic AH therapy can
activate the conformation of histamine receptors and cause
adverse reactions that may not be detectable through skin
testing.! Intradermal tests were not performed: for ceti-
rizine, no injectable formulation is currently available in
Europe. Moreover, hydroxyzine, another AH containing a
piperazine ring, is not widely available in injectable form,
as availability varies across countries. Consequently, fol-
lowing the guidelines of the European Academy of Allergy
and Clinical Immunology (EAACI),”® a drug provocation test
with cetirizine was performed as the most reliable and

CH+N N—CH:-CHr—O—-CH:—COOH
Cetirizine
| Piperazine
Cl ring
H-N N-H Piperazine or

Dicthylenediamine

NH:=CH:=CH:—NH:

Figure 2 Chemical structure of cetirizine, the piperazine
ring, and ethylenediamine (ED).¢

Ethylenediamine

feasible approach to establish a robust diagnosis, given a
history suggestive of drug allergy, while other tests were
inconclusive or unavailable.

For ciprofloxacin, skin tests with quinolones are con-
troversial and results may be unreliable." In this context,
a cautious oral provocation was performed, with close
follow-up, using one-tenth of the usual cetirizine dose
considering the severity of the initial eruption. The test
reproduced the rash and confirmed the causal relation-
ship. Subsequent reintroduction of ciprofloxacin elicited a
similar reaction, demonstrating the role of the piperazine
ring in the eruption, consistent with previously reported
cross-reactivity in a bullous fixed drug eruption.'

Ciprofloxacin contains additional side chains beyond the
piperazine ring that could potentially contribute to immu-
nogenicity, and a similar consideration could apply to spe-
cific side chains of cetirizine. Nevertheless, the occurrence
of hypersensitivity to both drugs in the same patient, which
differ in overall structure but share a piperazine ring, sup-
ports the involvement of this common molecular feature.
Given that the piperazine moiety is shared by numerous
other drugs, including antipsychotics, antidepressants,
antifungals, and certain cardiovascular medications,"”
cross-reactivity related to this structural feature remains
an important consideration to prevent future drug-induced
reactions.

Conclusion

Cetirizine can rarely induce delayed hypersensitiv-
ity reactions, and diagnostic work-up should take into
account both excipients (e.g., PEG-400) and the pipera-
zine core. The observed cross-reactivity with ciproflox-
acin provides support for the likely involvement of the
piperazine ring, emphasizing the need for careful eval-
uation to prevent recurrence with structurally unrelated
drug classes.
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