CASO CLIiNICO

Hypersensitivity reaction
to Patent Blue Dye

Reacdo de hipersensibilidade ao Azul Patente
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ABSTRACT

Patent Blue Dye (PBD) is a synthetic blue dye commonly used in medical practice for sentinel lymph node mapping
in breast cancer. The authors report the case of a patient with invasive ductal carcinoma of the left breast, who un-
derwent unilateral mastectomy with sentinel lymph node mapping. During surgery, the patient developed violaceous
urticaria and mild glottic edema. A hypersensitivity reaction to PBD was confirmed by skin prick tests and methylene
blue was identified as a possible alternative dye. This article reinforces the need for greater awareness of the possib-

le hypersensitivity reactions to PBD during surgical procedures.
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RESUMO

O Azul patente (AP) é um corante azul sintético comummente usado na prdtica clinica para o mapeamento do gdnglio
sentinela no cancro da mama. Os autores reportam o caso de uma doente com carcinoma ductal invasivo da mama esquerda,
submetida a mastectomia unilateral com mapeamento de gdnglio sentinela. Durante a cirurgia, a doente desenvolveu urticaria

violdcea e edema glético ligeiro. Foi confirmada reacdo de hipersensibilidade ao AP através de testes cutdneos, tendo sido
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identificado o azul-de-metileno como um possivel corante alternativo. Este caso refor¢a a necessidade de maior conscienciali-

zagdo sobre as possiveis reagées de hipersensibilidade ao AP durante procedimentos cirtrgicos.

Palavras-Chave: Urticdria violdcea, azul patente, cancro da mama.
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BACKGROUND

Surgical procedures involve simultaneous administra-
tion of several drugs and other substances, such as dyes,
disinfectants and contact with latex which may induce
hypersensitivity reactions (HR).

The incidence of such events is difficult to estimate
due to the heterogeneity of the studies and the variety
of medications used worldwide. The incidence of periope-
rative HR is thought to vary between 1:353 and 1:18,600
procedures, with antibiotics and neuromuscular blocking
agents (NMBA) being the most commonly implicated
drugs (). The incidence of HR to blue dyes is increasing
due to its extensive use with incidence being reported
as high as 1:300 procedures (2).

We present a patient, undergoing unilateral mastec-
tomy, who developed hypersensitivity reaction (HR) to
Blue Patent Dye (PBD) injection for sentinel node mapping

and describe the allergological work-up performed.

CASE PRESENTATION

The patient was a woman in her forties diagnosed with
invasive ductal carcinoma of the left breast under chronic
treatment with tamoxifen. Past medical history of depres-
sion, medicated with venlafaxine, and uneventful spine
surgery under general anesthesia. No history of atopy or
allergic disorder, such as food, drug, or latex allergy.

The patient underwent unilateral mastectomy with

sentinel lymph node mapping under general anesthesia.

After antibiotic prophylaxis with 2 g of cefazolin, anes-
thesia induction was achieved with 0.2 mg of fentanyl,
140 mg of propofol, 40 mg of rocuronium, 40 mg of lido-
caine, and 4 mg of dexamethasone. Then, patent blue dye
was administered. About 30 minutes later, the patient
developed a violaceous maculopapular rash on the face,
trunk, and limbs (Figure 1) and mild laryngeal edema wi-
thout respiratory or hemodynamic compromise, accor-
ding to information reported by anesthetists. She was
treated with 300 mg of intravenous hydrocortisone and

2 mg of intravenous clemastine with symptoms resolution

Figure 1. Violaceous Maculopapular Rash
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occurring in | hour. No tryptase assay was performed.
Due to the clinical and hemodynamic stability, it was de-
cided to proceed with the surgery without further com-
plications and the patient was referred 9 months later to
our Allergy Department for study.

The investigation included the patient baseline serum
tryptase (3,2 ng/mL), skin prick tests (SPT), intradermal
tests (IDT), basophil activation test (BAT), and drug pro-
vocation test (DPT).

We performed SPT with cefazolin, fentanyl, pro-
pofol, rocuronium, lidocaine, dexamethasone, patent
blue, and methylene blue (the latter as a possible al-
ternative dye), latex and chlorhexidine. SPT with patent
blue (Bleu Patenté V sodique® 25mg/mL, Guerbet®)
was positive (5 mm wheal with surrounding erythema)
in the patient and negative in 3 healthy female volun-
teers without drug allergy reported. The remaining
SPT were all negative, including methylene blue (5mg/
ml). IDT with the same substances, including methyle-
ne blue (1:100), tested negative. IDT with patent blue
was not performed. SPT and IDT were performed ac-

cording to non-irritating concentrations described in

Table I. Concentrations and results of SPT and IDT

the literature (1) (Table I). BAT was negative for patent
blue and methylene blue.

Hypersensitivity reaction to cefazolin, lidocaine,
and dexamethasone was excluded based on negative
DPT. Rocuronium allergy was also excluded based on
negative SPT and IDT. One month after the reaction,
the patient underwent a gynecologic surgery where
fentanyl and propofol were administered without com-
plications, which allowed us to exclude allergies to
these drugs.

Despite the patient claiming that she had never been
previously exposed to dyes, according to the study, patent
blue was considered the culprit. The patient received
written information to avoid patent blue dye and to use

methylene blue dye as an alternative, if necessary.

DISCUSSION

This case illustrates a hypersensitivity reaction to

PBD during a mastectomy with sentinel lymph node

mapping.

Substances

IDT

Drugs

Cefazolin 20mg/ml

Negative (undiluted)

Negative (1:10)

Dexamethasone 5mg/ml

Negative (undiluted)

Negative (1:10)

Propofol 0mg/ml

Negative (undiluted)

Negative (1:10)

Lidocaine 20mg/ml

Negative (undiluted)

Negative (1:10)

Rocuronium 10mg/ml

Negative (undiluted)

Negative (1:200)

Fentanyl 0,05 mg/ml

Negative (undiluted)

Negative (1:10)

Dyes

Blue Patent 25mg/ml

Positive (undiluted)
(Negative in 3 controls)

NP

Blue Methylene 5mg/ml

Negative (undiluted)

Negative (1:100)

IDT — intradermal tests; NP — not performed; SPT — skin prick tests
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The first symptoms usually start 5 to 25 minutes after
the injection, with some authors reporting more than 60
minutes (3-5). The most severe reactions tend to happen
sooner after dye injection. The blue-colored urticaria is
more common in late reactions with the appearance of
lesions in other parts of the body, which is probably re-
lated to previous exposure to the allergen (4-7). In our
patient, the reaction appeared 30 minutes after the in-
jection of dye and involved large areas of the skin and the
larynx, although mildly in the latter. We considered it to
be an anaphylactic reaction, according to the recently
published criteria (8). The same diagnosis was not assumed
by the surgical medical team, given that neither epineph-
rine was administered nor tryptase was measured.

It is suggested that reactions to blue dyes are Igk
mediated (4,6,7) and so prior exposure and sensitization
to the causing agent are needed to develop such reactions.
Frequently these patients appear to react at their first
exposure, as in our patient. However, it is possible that
a first exposure could previously have occurred due to
the widespread use of blue dyes in drugs, food, and objects
of everyday life (4-7). In our investigation, an IgE-mediated
reaction is confirmed by positive SPT to PBD.

Studies of the clinical usefulness of BAT on PBD aller-
gy have shown contradictory results, with some reporting
positive results (9,10) when tested | to 92 months after
anaphylaxis and other reporting negative ones (7) when
performed 49 months later. In our report, BAT performed
9 months after the reaction was negative, so we consi-
dered it of limited usefulness.

Regarding alternative dyes, Methylene Blue (MB) and
Isosulfan Blue (IB) are the most often used. PBD and
IB are chemically closely related, both belonging to the
Patent Blue family of dyes. Methylene Blue, with a dif-
ferent chemical structure, has been proposed as a safer
alternative (4), although cross-reactivity has already
been published (7). In our report, SPT and IDT to MB
were negative, so we considered it an alternative, al-
though the patient did not need to use another dye in

the meantime.

CONCLUSIONS

During an intraoperative HR, in addition to drugs,
other agents such as dyes should also be suspected. The
allergological work-up is essential to identify not only the
culprit drug as well as possible alternatives. Methylene
Blue may be an alternative option but it should be properly

investigated in an allergy department before use.
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