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ABSTRACT

Commonly used in clinical practice, doxycycline has been known to produce a cutaneous
phototoxic reaction in combination with sunlight. Several mechanisms have been proposed
to contribute to its pathogenesis such as UVA oxidation of cellular components, the
formation of photoproducts, and altered melanogenesis. We describe a case of a phototoxic
rash in a patient taking doxycycline 100 mg daily for the treatment of rosacea. We present
several photos of the rash from erythema to desquamation several weeks later. The clinical
presentation of a doxycycline-induced phototoxic rash varies from a sunburn like sensation
to diffuse erythematous plaques on sun exposed areas. Treatment involves discontinuing
the drug and providing symptomatic relief. Although sunscreen may prevent a doxycycline-
induced phototoxic reaction, it is important to educate the patient to use a sunscreen with
protection in the 340-400 nm range in which phototoxic reactions are thought to occur. As
doxycycline-induced phototoxicity is poorly understood, it may be best to advise the patient
to avoid sun exposure altogether while taking the drug.

CASE REPORT

A 62-year-old Caucasian female with a
history of rosacea presents for evaluation of
a rash on her dorsal fingers. She has been
taking doxycycline 100 mg by mouth daily

for rosacea which has kept it well-controlled.

She states she wore fingerless gloves but
otherwise was covered by clothing during a
recent 21-day motorcycle trip. She did not
use sunscreen on her hands. The rash
began on the third day of the trip and lasted
approximately a month while she was taking
doxycycline. Of note, she also had acrylic
fingernails at the time. By the time she

arrived at the dermatology clinic the rash
has resolved, but she presents with
numerous photos depicting a severe
phototoxic reaction of the distal dorsal
fingers including initial erythema and edema
on day 3 (Figure 1), blistering on day 7
(Figure 2) which led to well-demarcated
areas of desquamation on an erythematous
base (Figure 3) several days later. The rash
completely resolved after one month.
Interestingly, the acrylic on her fingernails
may have prevented the development of
onycholysis. She continued to take
doxycycline until she presented in clinic and
was advised to discontinue taking the drug
to prevent another episode of phototoxicity.
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Figure 1. Erythema and edema of the dorsal fingers
on day 3 of symptoms.

Figure 2. Well-demarcated areas of desquamation on
an erythematous base.

Figure 2. Blistering and erythema on day 10.

July 2018 Volume 2 Issue 4

Copyright 2018 The National Society for Cutaneous Medicine 237



DISCUSSION

Although several mechanisms have been
described in literature, the pathogenesis of
doxycycline-induced phototoxicity is poorly
understood. UVA oxidation of cellular
components such as the cell membrane,
DNA, RNA, ribosomal proteins, and
mitochondria by a singlet oxygen may be a
contributing factor. Secondly, the formation
of tetracycline photoproducts causes an
increase in the absorption of visible radiation
(>400 nm) that may also damage the skin.*
In addition, UVA in combination with
doxycycline increases melanogenesis,
affects melanocyte viability, and reduces
antioxidant enzymes in a dose-dependent
fashion.? Although melanin absorbs UV
radiation and acts as an antioxidant, it may
oxidize at higher doses which leads to
additional cell damage.®

The clinical presentation of doxycycline
induced phototoxicity may vary from a
sunburn-like sensation to diffuse
erythematous plaques on sun-exposed
areas.*® The rash generally resolves within
10-14 days after discontinuation of the
drug.” In addition, several case reports of
onycholysis due to doxycycline induced
phototoxicity have been described in adults
and children. Onycholysis of the nails
presents as a crescent-shaped separation of
the distal nail bed affecting several or all
sun-exposed nails that may occur up to two
weeks after discontinuation of the drug.®

Based on studies in current literature, the
incidence of doxycycline phototoxicity
follows a dose-dependent trend. In patients
taking 100 mg/day of doxycycline, a
phototoxic reaction was observed in 16% of
patients (n=135).* In patients taking a 150
mg/day dose, the incidence was 20%
(n=30).° In patients taking 200 mg/day of
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doxycycline, the incidence varied among
studies, but was observed to be as high as
42% in a study comparing 150 mg to a 200
mg per day dose (n=76).

Although sunscreen may prevent a
doxycycline-induced phototoxic reaction, it is
important to educate the patient on using a
sunscreen with an appropriate range of
protection. In one study, 16% (n=135) of
troops deployed to an island of East Timor
within the Malaysian archipelago had a
phototoxic reaction to doxycycline (100 mg
daily) prescribed for malaria prophylaxis
while using sunscreen. The sunscreen
applied by the troops had a sun protection
factor of 15 and contained oxybenzone 3%
as its only protectant against UVA.*
Oxybenzone partially absorbs UVA radiation
up to 360 nm.” Phototoxic eruptions,
however, are thought to be due to radiation
in the UVAL1 spectrum of 340-400 nm.® Zinc
oxide may be a better choice of sunscreen
as it is the only sunscreen that offers
protection against UVB and UVA radiation
up to 400 nm.’

Limited data exists on dermatologists’
recommendations regarding sunscreen as
well as patient perception and compliance.
Based on a study by Farberg et al.
surveying 156 dermatologists, all
recommended an SPF greater than 30 and
the majority considered broad-spectrum
coverage an important characteristic when
recommending sunscreen.’ In a patient who
might be on doxycycline long-term, it may be
useful to educate the patient on applying a
broad-spectrum formulation, protecting
commonly missed areas such as the hands,
frequent application, and covering sun-
exposed areas with clothing. Additional
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studies would be useful to determine the
most effective sunscreen formulation and
sun protection factor to prevent doxycycline
phototoxicity.
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