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ABSTRACT

Cutaneous hyperpigmentation is a well-known side
effect of tetracyclines, but doxycycline-induced cutaneous
hyperpigmentation has only been described in one patient
with a therapeutic dosage of doxycycline, and in one patient
using suprapharmacological doses. We describe four
patients with cutaneous hyperpigmentation in previously
unaffected skin, and speculate that this was due to
treatment with doxycycline in therapeutic doses. After
cessation of therapy, the hyperpigmentation diminished in
all four patients, illustrating the need for recognition and
timely cessation of therapy.
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INTRODUCTION

Well-known side effects of doxycycline are photosensitivity,
teeth discolouration, nausea, vomiting, and diarrhoea.
Cutaneous hyperpigmentation is a common side effect of
minocycline and, to a lesser extent, of other tetracyclines,
with only one report of a patient with progressive,
symmetric blue-grey periocular discolouration due to three
years of treatment with therapeutic doses of doxycycline.!
Furthermore, hyperpigmentation has been described in
one patient with self-induced intoxication by doxycycline
(1 gm/day) for 12 years.> Both brown discolouration of
the fingernails and discolouration of acne scars have
been described after a short course of doxycycline.+ We
report four patients who received long-term treatment
with doxycycline and hydroxychloroquine because of

What was known on this topic?
Cutaneous hyperpigmentation induced by doxycycline
is a very uncommon side effect.

What does this add?

Cutaneous hyperpigmentation is a potential side
effect of doxycycline. Awareness and recognition of
this reversible or partially reversible side effect of
this widespread prescribed antibiotic is necessary in
order to discontinue therapy in time.

either chronic Q-fever or Whipple’s disease. They showed
extensive cutaneous hyperpigmentation in previously
unaffected skin, probably induced by doxycycline.

CASE DESCRIPTIONS

Case1

A 75-year-old man with an abdominal aneurysm,
immunosuppressive therapy because of theumatoid arthritis
and a known valvulopathy was diagnosed with chronic
Q-fever. Doxycycline 200 mg/day was initiated, in addition
to hydroxychloroquine 400 mg/day, which he had already
been taking for more than five years because of rheumatoid
arthritis. After four months, doxycycline 300 mg/day
was introduced because of persistently low doxycycline
levels. Eight months after the start of therapy, progressive
bluish-purple to black cutaneous hyperpigmentation of
his lower arms, back of his hands, and interdigital areas
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(figure 1A) developed since increasing the doxycycline
dose (serum concentrations of 5.8 ug/ml). The doxycycline
was stopped and hydroxychloroquine was continued. The
hyperpigmentation slowly diminished, but 12 months later
dark bluish-grey macules were still visible on the back of his
hands and his lower arms (figure 1B).

Case 2

A 72-year-old man, diagnosed with relapse of
Whipple’s disease, was treated with ceftriaxone for
four weeks, followed by doxycycline 200 mg/day and
hydroxychloroquine 6oo mg/day. Eight months later,
increasing black discolouration on the back of both hands
was seen (doxycycline serum concentrations of 5.7 ug/ml)
(figure 2A). Therapy was stopped, and co-trimoxazole was
reintroduced. Ten months later his cutaneous hyperpig-
mentation was slowly fading (figure 2B).

Figure 1. A 75-year-old man with chronic Q-fever, with
a progressive bluish-purple to black cutaneous hyperpig-
mentation of his lower arms, back of his hands, and
interdigital area, during therapy with doxycycline (A).
Twelve months after stopping doxycycline, the cutaneous
hyperpigmentation had diminished. However, dark
bluish-grey macules were still visible (B). No fluorescent
signal of the hyperpigmentation was obtained using
Wood’s light, 12 months after cessation of therapy (C).

Figure 2. A y2-year old man, with Whipple’s
disease, presented with black discolouration on the
back of his hands during therapy with doxycycline
and hydroxychloroquine (A). Ten months after
discontinuation of therapy, the cutaneous hyperpig-
mentation was significantly reduced, but confluating
grey-brown-bluish macules were still visible (B). Wood’s
light investigation showed no fluorescent signal, ten
months after cessation of therapy (C).

Case 3

A 71-year-old man with an endovascular aneurysm repair
(EVAR) and a femoral-popliteal bypass was referred
because of aortitis due to chronic Q-fever, and started on
doxycycline 200 mg/day and hydroxychloroquine 6oo mg/
day. After 48 months of therapy, he reported increasing
pretibial bluish-brown-black discolouration on both legs,
and the dorsal side of his feet (figure 3). In retrospect, the
discolouration started 11 months before, but he had never
reported it. Doxycycline and hydroxychloroquine were
substituted by moxifloxacin and rifampicin. Six months
later, the discolouration diminished.

Case 4
A 7y2-year-old man with an infected EVAR with
retroperitoneal abscesses due to chronic Q-fever was
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referred for surgery. He had already received six months of
doxycycline 300 mg/day and hydroxychloroquine 600 mg/
day (doxycycline serum concentration: 6.2 ug/ml), which
was continued post-surgery. For six months, he received
doxycycline 200 mg/day because of side effects. However,
because of a low doxycycline serum concentration (2.8 ug/
ml), doxycycline 300 mg/day was reintroduced, leading
to a near-therapeutic concentration (4.7 ug/ml). Eight
months post-surgery, he presented with increasing black
discolouration around the surgical scars on both legs.
Doxycycline and hydroxychloroquine were substituted by
moxifloxacin. Two months later, the black discolouration
diminished.

DISCUSSION

We describe four patients with hyperpigmentation of
previously healthy skin after prolonged use of doxycycline.
This has been described before in only one patient with

Figure 3. A 7i-year-old man with chronic Q-fever
developed an increasing bluish-brown-black pretibial
discolouration on both legs, and the dorsal side of
his feet, during therapy with doxycycline and
hydroxychloroquine. Six months after stopping therapy,
the cutaneous discolouration had clearly diminished.

e

therapeutic doses of doxycycline,’ and in a patient with
self-induced doxycycline intoxication (1 g/day during
12 years leading to doxycycline serum concentrations
of 34 ug/ml, normal therapeutic range: 1-5 ug/ml, for
chronic Q-fever: 5-10 pg/ml).>s In our cases, patients
received relatively high doses with serum concentrations
in the therapeutic range, and developed marked cutaneous
hyperpigmentation. However, compared with other
indications for which doxycycline is given, chronic Q-fever
and Whipple’s disease require prolonged treatment
with a higher therapeutic range. Because tetracyclines
produce autofluorescence, with positive in-vivo conjunctival
autofluorescence of palpebral conjunctival minocycline
deposits,® the hyperpigmentation of the first two cases
was investigated with Wood’s light (extinction 365 nm).
However, no fluorescent signal was obtained (figures 1C
and 2C). This may have been due to the long time that
elapsed between the cessation of doxycycline and this
investigation (12 and 10 months, respectively). As the
dorsal side of the hands of the first patient still showed
clear pigmentations (figure 1B), the pigment might not
represent the doxycycline itself. Previously, biopsies
of doxycycline-induced hyperpigmentation revealed
increased melanisation in the basal layers of the epidermal
keratinocytes,+5 suggesting activation of melanocytes
either by the tetracycline derivative itself or by another
co-stimulus. Also, indications were found for the presence
of melanin or melanin-like pigment in the histiocytes of the
upper dermis. In contrast, in histiocytes of the lower dermis
and subcutaneous fat, pigment was stored with increased
amounts of iron and calcium, and no melanosomes were
detected, suggesting a different nature of the pigment.
Furthermore, data suggested that doxycycline, possibly
chelated with iron and/or calcium, was directly deposited
in the lesional skins The role of hydroxychloroquine and
its interaction with doxycycline in these cases cannot be
completely ruled out, as cutaneous hyperpigmentation
induced by hydroxychloroquine has been described in 13%
of treated patients, mainly as a bluish-grey pigmentation,’
mostly localised at the hard palate, gums, face, and pretibial
area.® To our knowledge, no literature exists describing an
increased risk of hyperpigmentation using doxycycline and
hydroxychloroquine concomitantly. As both medications
can cause cutaneous hyperpigmentation a synergistic
effect on the development of hyperpigmentation might
exist. However, based on the localisation of hyperpig-
mentation, without mucosal involvement,>" doxycycline
is still thought to be the main aetiological agent in our
cases. Furthermore, in the first patient, hyperpigmentation
developed after introduction of doxycycline 300 mg/day,
and significantly diminished after stopping doxycycline,
while hydroxychloroquine was continued. And, as seen
in our fourth patient, discolouration restricted to scars
has been reported with doxycycline.# Most described
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cases of cutaneous hyperpigmentation during tetracycline
treatment are induced by minocycline,”* which is frequently
prescribed for long periods. However, indications for
prolonged therapy with doxycycline also exist, with an
increasing number of chronic Q-fever patients.? It should
be advised to discontinue therapy. As in our patients,
partial to complete resolution of cutaneous hyperpig-
mentation has been described eight months after cessation
of prolonged doxycycline therapy.! Furthermore, in the
case with doxycycline intoxication, the pretibial hyperpig-
mentation had faded significantly one year after doxycycline
cessation.> Finally, almost complete disappearance of
methacycline-induced hyperpigmentation was reported
five years after onset, except for two patients who were
substituted with doxycycline.™* Complete disappearance of
hyperpigmentation after cessation of therapy is possible;
however, recovery may take up to several years.™#

In conclusion, cutaneous hyperpigmentation is a
potential side effect of doxycycline therapy within the
therapeutic dose range, and the chance to evoke this
adverse effect might be increased with the concomitant
use of hydroxychloroquine. Given the widespread use
of doxycycline, in both short and prolonged regimens,
it is important to recognise this reversible or partially
reversible side effect in order to discontinue therapy.
Especially its use in chronic Q-fever, when prolonged
relatively high doses are given nowadays in combination
with hydroxychloroquine, prescribers and patients should
be aware of this side effect.
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