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Phototoxicity Secondary to
Home Fireplace Exposure
After Photodynamic Therapy for

Actinic Keratosis
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PRACTICE POINTS

. As the applications of photodynamic therapy (PDT) in
dermatology continue to expand, it is imperative for
providers and patients alike to be knowledgeable with
aftercare instructions and potential adverse effects.

. Avoid open flames in the house or while camping
following PDT to maximize patient safety and
prevent phototoxicity.

To the Editor:

Photodynamic therapy (PDT) is a US Food and Drug
Administration—approved treatment for actinic keratosis
(AK). It also commonly is administered off label for basal
cell carcinoma, Bowen_disease, photoaging, and acne
vulgaris and is beinginvestigated for other applications."?
In the context of treating AK, the mechanism employed
in PDT most commonly involves the application of exog-
enous aminolevulinic acid (ALA), which is metabolized
to the endogenous photosensitizer protoporphyrin IX

(PpIX) in skin cells by enzymes in the heme biosynthetic
pathway.? The preferential uptake of ALA and conversion
to PpIX'is due to the altered and increased permeability
of abnormal keratin layers of aging, sun-damaged cells,
and skin tumors. Selectivity of ALA also occurs due to the
preferential intracellular accumulation of PpIX in prolif-
erating, relatively iron—deficient, precancerous and can-
cerous cells. The therapeutic effect is achieved with light
exposure to blue light wavelength at 417 nm and cor-
responds to the excitation peak of PpIX,* which activates
PpIX and forms reactive oxygen species in the presence
of oxygen that ultimately cause cell necrosis and apop-
tosis.” Because it takes approximately 24 hours for PpIX
to be completely metabolized from the skin, patients are
counseled to avoid sun or artificial light exposure in the
first 24 hours post-PDT, regardless of the indication, to
avoid a severe phototoxic reaction.**” Although it is nor-
mal and desirable for patients to experience some form
of a phototoxic reaction, which may include erythema,
edema, crusting, vesiculation, or erosion in most patients,
these types of reactions most often are secondary to the
intended exposure and incidental natural or artificial light
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PHOTOTOXICITY SECONDARY TO PDT

exposures.® We report a case of a severe phototoxic reac-
tion in which a patient experienced painful erythema and
purulence on the left side of the chin after being within
an arm’s length of a flame in a fireplace following PDT
treatment.

A 59-year-old man presented to our dermatology
clinic for his second of 3 PDT sessions to treat AKs on
the face. He had a history of a basal cell carcinoma on the
left nasolabial fold that previously was treated with Mohs
micrographic surgery and melanoma on the left ear that
was previously treated with excision. The patient received
the initial PDT session 1 month prior and experienced
a mild reaction with minimal redness and peeling that
resolved in 4 to 5 days. For the second treatment, per
standard protocol at our clinic, ALA was applied to the
face, after which the patient incubated for 1 hour prior to
blue light exposure (mean [SD] peak output of 417 [5] nm
for 1000 seconds and 10 J/em?).

After blue light exposure, broad-spectrum sunscreen
(sun protection factor 47) was applied to our patient’s face,
and he wore a wide-brimmed hat upon leaving the clinic
and walking to his car. Similar to the first PDT session
1 month prior, he experienced minimal pain immediately
after treatment. Once home and approximately 4 to 5 hours
after PDT, he tended to a fire using his left hand and leaned
into the fireplace with the left side of his face, which was
within an arm’s length of the flames. Although his skin did
not come in direct contact with the flames, the brief 2- to
3-minute exposure to the flame’s light and heat produced
an immediate intense burning pain that the patient likened
to the pain of blue light exposure. Within 24 hours, he
developed a severe inflammatory reaction that included ery-
thema, edema, desquamation, and pustuleson the left side
of the chin and cheek that produced a purulent discharge
(Figure). The purulence resolved the next day; however, the
other clinical manifestations persisted for 1 week. Despite
the discomfort and symptoms, our patient did not seek
medical attention and instead managed his symptoms con-
servatively with cold.compresses. Although he noticed an
overall subjective improvement in the appearance of his face
after this second treatment, he received a third treatment
with PDT approximately 1 month later, which resulted in a
response that was similar to his first visit.

Photodynamic therapy is an increasingly accepted
treatment modality for a plethora of benign and malig-
nant dermatologic conditions. Although blue and red
light are the most common light sources utilized with
PDT because their wavelengths (404-420 nm and
635 nm, respectively) correspond to the excitation peaks
of photosensitizers, alternative light sources increas-
ingly are being explored. There is increasing interest in
utilizing infrared (IR) light sources (700-1,000,000 nm)
to penetrate deeper into the skin in the treatment of
precancerous and cancerous lesions. Exposure to IR
radiation is known to raise skin temperature via inside-
out dermal water absorption and is thought to be use-
ful in PDT-ALA by promoting ALA penetration and its

E30 | CUTIS®

A severe phototoxic reaction developed within 24 hours of photody-

namic therapy for actinic keratosis of the face after exposure to open
flames in a fireplace. Erythema, edema, and purulent discharge were
noted primarily onrthe left side of the chin.

conversion to PpIX.® In a randomized controlled trial by
Giehl et al,’ visible light plus water-filtered IR-A light was
shown to produce considerably less pain in ALA-PDT
compared to placebo, though efficacy was not statistically
affected. There are burgeoning trials examining the role
of IR in treating dermatologic conditions such as acne,
but research is still needed on ALA-PDT activated by IR
radiation to target AKs.

Although the PDT side-effect profile of phototoxic-
ity, dyspigmentation, and hypersensitivity is well docu-
mented, phototoxicity secondary to flame exposure is
rare. In our patient, the synergistic effect of light and
heat produced an exuberant phototoxic reaction. As
the applications for PDT continue to broaden, this case
may represent the importance of addressing additional
precautions, such as avoiding open flames in the house
or while camping, in the PDT aftercare instructions to
maximize patient safety.
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