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A

Drug-induced cutaneous lupus erythematosus:
88 new cases

Background: An increasing number of drugs have been linked to
drug-induced subacute cutaneous lupus erythematosus (DI-SCLE). The
recognition and management of DI-SCLE can be challenging, as the
condition may be triggered by different classes of drugs after variable
lengths of time. Objectives. To determine the proportion of patients with
cutaneous lupus erythematosus (CLE) whose drugs are an inducing or
aggravating factor. Materials & methods: We conducted a retrospec-
tive chart review of patients diagnosed with CLE at a dermatological
department over a 21-year period. We registered clinical, serological,
and histological data with a focus on drug intake. Results: Of 775 consec-
utive patients with a diagnosis of lupus erythematosus (LE) or suspected
LE, a diagnosis of CLE could be confirmed in 448 patients. A total
of 130 patients had a drug intake that could suggest DI-SCLE. In 88
cases, a drug was evaluated to be definitely, probably, or possibly trigger-
ing CLE using the Naranjo probability scale. The most common drugs
involved were proton pump inhibitors (PPIs), thiazide diuretics, anti-
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fungals, chemotherapeutics, statins, and antiepileptics. The incubation
period varied widely with a median of eight weeks. The characteristics
of DI-SCLE patients were more widespread rash relative to the other

patients, with inflamed skin lesions or atypical variants which could
resemble erythema multiforme. Conclusions: We present 88 patients
with DI-SCLE, which is the largest case series reported, to date. DI-
SCLE represented 20% of patients with CLE seen at our department. We
conclude that DI-SCLE should be considered in every case of SCLE.
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arious drugs can induce the development of
autoantibodies and clinical features of LE, similar
to systemic lupus erythematosus (SLE) or cuta-

eous lupus erythematosus (CLE). There are currently no
tandard diagnostic criteria for drug-induced lupus ery-
hematosus (DILE), although it has been defined as a
upus-like syndrome related to continuous drug exposure,
hich resolves after discontinuation of the drug [1, 2]. It has
een estimated that 10-15% of SLE cases are drug induced
nd that 15,000-30,000 cases of drug-induced systemic
upus erythematosus (DI-SLE) may occur in the United
tates every year [1, 3-5].
he skin manifestations of drug-related CLE are mostly of

he SCLE type and symptoms and serological features over-
ap with those of idiopathic SCLE. Both conditions usually
8
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resent with annular polycyclic or papulosquamous skin
esions, mostly on sun-exposed areas. However, in contrast
o the idiopathic form, the cutaneous manifestations of DI-
CLE are often more widespread, e.g. with involvement of

he lower legs and a tendency to have bullous or erythema
ultiforme-like skin lesions [2, 6]. Antinuclear antibodies

ANA) and anti-Ro/Sjögren’s syndrome A (SSA) antibod-
eous lupus erythematosus, drug-induced cutaneous
us, drug reactions

ies are usually present, whereas anti-histone antibodies are
rarely found. DI-SCLE can be seen de novo in patients with-
out former CLE or can present as a cutaneous lupus flare in
a patient with already known CLE. Incidents of DI-SCLE
are unknown. To date, more than 165 cases of DI-SCLE
have been published in the English literature [6-26].
A number of different drug categories have been associated
with DILE and DI-SCLE, respectively.
The drugs most frequently associated with development
of DI-SLE are hydralazine, procainamide, isoniazid, and
minocycline [1, 5]. DI-SCLE was first reported by Reed et
al. in 1985, associated with hydrochlorothiazide [27]. To
date, more than 50 drugs have been linked to DI-SCLE,
however, the most common triggers are antihypertensive
agents, such as thiazide diuretics, calcium channel blockers
doi:10.1684/ejd.2016.2912
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and angiotensin-converting enzyme inhibitors, terbinafine,
proton pump inhibitors (PPIs), lipid lowering agents, or
chemotherapeutic agents [6, 26, 28]. Over the past decade,
an increasing number of drugs in different classes have
been recognised as triggers for DILE and the number is
constantly increasing, in proportion to the licensing of new
medications on the market, such as TNF-� antagonists.

dx.doi.org/10.1684/ejd.2016.2912
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the initial visit was 63 years (range: 28-91 years; mean: 61
years). In total, 86% of the patients were female.

Drugs implicated in DI-CLE
In the group of patients with definite/probable/possible DI-
CLE, 11 different drugs were implicated (figure 1). The
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rug-induced chronic cutaneous lupus erythematosus
CCLE), which is rarely reported in the literature, usually
efers to fluorouracil, non-steroidal anti-inflammatory
rugs, and TNF-� antagonists, such as infliximab and
dalimumab [1, 5, 29].
he diagnosis and management of DI-SCLE is usually sim-
le when the condition is recognised and the patient is
aking only a single drug known to be a trigger for DI-SCLE.
n patients on multiple and essential drugs, the situation can
e quite challenging.
he aim of this study was to determine the proportion of
atients with CLE whose drugs were an inducing or aggra-
ating factor, and to compare our findings with the current
iterature.

aterial and Methods

tudy design
retrospective chart review was conducted in patients with
LE seen at the Department of Dermatology and Allergy
entre, Odense University Hospital, Denmark, between

anuary 1994 and December 2014. Odense University Hos-
ital covers the region of southern Denmark, which has 1.2
illion inhabitants.

dentifying cases
nclusion criteria were the following ICD-10 diag-
oses: M32.0: drug-induced systemic lupus erythematosus;
32.1: systemic lupus erythematosus with organ or sys-

em involvement; M32.2: other forms of systemic lupus
rythematosus; M32.9: systemic lupus erythematosus, non-
pecified; L93.0: discoid lupus erythematosus (CCLE),
upus erythematosus not otherwise specified; L93.1: sub-
cute cutaneous lupus erythematosus; and L93.2: other
ocal lupus erythematosus, lupus erythematosus profundus
lupus panniculitis), and lupus erythematosus tumidus.

edical records were reviewed to identify possible DI-
CLE cases.
ince July 2007, all patients with CLE were also registered
sing the European Society of Cutaneous Lupus Erythe-
atosus (EUSCLE) Core Set Questionnaire, leading to the

dentification of any sign or suspicion of DILE.

ollection of data
edical records from patients using potential lupus-

riggering medications were analysed. In several cases, it
as necessary to request additional information from gen-

ral practitioners, other departments, or from the personal
lectronic medicine profile collected in relation to their clin-
JD, vol. 27, n◦ 1, January-February 2017

cal course. The medical records were reviewed for clinical
ourse, treatment, and histopathological findings. The fol-
owing data were obtained from the hospital records: patient
ender, age at first patient contact in relation to current rash,
revious history of skin symptoms, latency and resolution
eriod, medication information, objective findings, sero-
ogical and histopathological data, as well as therapeutic

easures.
Time: 1:35 pm

Causality assessment
We used the Naranjo algorithm to estimate the causal rela-
tionship between drugs and cutaneous reactions in the
identified cases [30]. This scoring system consists of ten
questions, answered as “yes”, “no”, or “do not know”,
resulting in a score to each question ranging from -1 to +2.
Based on the total score, the adverse drug reaction (ADR)
is divided into the following probability categories: defi-
nite, probable, possible, or doubtful. Patients with doubtful
ADRs were excluded from this study and only patients with
definite, probable, or possible causality were analysed.

Ethics
Permission was obtained from the Danish Data Protection
Agency, J.nr 2012-41-0927.

Results

A total of 775 medical records were reviewed and we iden-
tified 448 patients with CLE. A total of 130 of the 448
patients had a drug intake that could suggest drug-related
CLE. Forty-two cases were excluded as doubtful and/or
due to insufficient data based on the medical records. In 88
cases, the drug history was evaluated to be definitely, prob-
ably, or possibly related to CLE, and their clinical data are
presented in Annexe Atable S1. A summary of the char-
acteristics of the 88 patients with DI-SCLE are presented
in table 1. The remaining LE patients without drug-related
factors were classified as idiopathic cases.
Fifty patients exhibited de novo DI-SCLE and 38 patients
had a previous history of CLE exacerbated by LE-triggering
drugs. With the probability score, we demonstrated that five
of the 88 patients had a definite, 53 had a probable, and 30
had a possible drug/CLE relationship. The median age at
29
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Figure 1. Eighty-eight cases of drug-induced cutaneous lupus
erythematosus (DI-CLE) precipitated by 11 different classes
of medications.
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Table 1. Characteristics of 88 patients with drug-induced cutaneous lupus erythematosus (DI-CLE).

Sex Age (years) Type of
DI-CLE

Incubation
period

Autoantibodies
in relation to
DI-CLE

Histopathology Treatment Resolution
period

Naranjo
probability
score [30]

12 males
(14%)

28-91 De novo
DI-SCLE
n = 50 (57%)

Median:
8 weeks

Positive ANA
54/85 tested
patients (64%)

Confirmed CLE:
83/83 skin
biopsies (100%)

Topical
corticosteroids
n = 76 (86%)

Median:
9 weeks

Definite:
n = 5 (6%)

76 females
(86%)

Median:63 Previous
DI-SCLE
n = 38 (43%)

Positive SSA
45/61 tested
patients (74%)

Positive DIF:
21/66 skin
biopsies
(32%)

Systemic therapies
(hydroxychloro-
quine, prednisolone,
methotrexate,
azathioprine,
isotretinoin,
mycophenolate
mofetil)
n = 51 (58%)

Probable:
n = 53
(60%)

Mean:61 Positive SSB
13/52 tested
patients (25%)

Possible:
n = 30
(34%)

Positive dsDNA
10/47 tested
patients (21%)
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Positive his
8/46 tested
patients (17

LE: cutaneous lupus erythematosus; DI-CLE: drug-induced cutaneous l
ion period: delay from prescription of drug to onset of rash; DIF: direct im
SB: anti-La/ SSB antibodies; dsDNA: antibodies to double-stranded DN

ost common culprit drugs included PPIs (n = 27), thi-
zide diuretics or combinations thereof (n = 21), antifungals
n = 12), chemotherapeutic agents (n = 8), statins (n = 5),
nd antiepileptics (n = 5).
n the first decade of our study, there was a clear predom-
nance of antihypertensives, almost exclusively thiazide
iuretics, as culprit drugs, but currently PPI-induced DI-
0

CLE predominate (figure 2).
he median incubation time for all drug classes was eight
eeks (range: three days to 10 years; mean: 54 weeks). In
8 cases, the suspected drug was stopped and the skin rash
isappeared after a median of nine weeks (range: one week
o one year; mean: 13 weeks). In seven patients, a causal
elation between CLE and medication was not noticed,

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

1994-2003 2004-2014

Proton pump inhibitors Antihypertensives

Antifungals Chemotherapeutics

Antiepileptics Statins

igure 2. Proportion of drugs precipitating cutaneous lupus in
he first and second decade of our study period.
erythematosus; SCLE: subacute cutaneous lupus erythematosus; incuba-
fluorescence; ANA: antinuclear antibodies; SSA: anti-Ro/SSA antibodies;
stone: anti-histone antibodies.

and the consumption of drug continued. In three patients,
it was not considered possible to substitute the culprit
drug.

Treatment
Most patients received topical treatment with corticos-
teroids (86% of patients). Of the patients, 36% received
additional hydroxychloroquine and 31% additional pred-
nisolone. Three patients (3.4%) received methotrexate,
three patients azathioprine, one patient (1%) isotretinoin,
and one patient additional mycophenolate mofetil. Of these
patients, 18% received a combination of two or three dif-
ferent systemic medications and 48% were treated with a
combination of topical and systemic therapy.

Relapsing DI-SCLE
Eleven of our patients had multiple episodes of DI-SCLE
and three experienced a lupus rash provoked by differ-
ent pharmacological agents. Two of them had reactions to
an antifungal and PPI and one reacted to PPI and a thi-
azide diuretic. Four patients experienced lupus rash induced
by two different PPIs and two patients had SCLE, twice
induced by hydrochlorothiazide-containing antihyperten-
sives. Two patients had three episodes induced by agents
within the same pharmacological group: PPIs (pantopra-
zole, esomeprazole) and chemotherapeutics (epirubicin,
docetaxel).

Characteristics of DI-CLE
EJD, vol. 27, n◦ 1, January-February 2017

In 16 of 88 patients (18%) with DI-CLE, the skin rash
was widespread, with involvement of the lower extremi-
ties. Bullous or erythema multiforme-like/toxic epidermal
necrolysis-like lesions were seen in 18 patients (20%)
and vasculitic lesions were observed in two patients (2%)
(figure 3).
Immunological examination at the time of the rash
showed positive ANA in 54 of 85 tested patients (64%),
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igure 3. Patients with drug-induced subacute cutaneous lup
rug was lansoprazole. B) Erosive skin rash with haemorrha
nd polycyclic subacute cutaneous lupus erythematosus lesion
ubacute cutaneous lupus erythematosus lesions; culprit dru
he lower extremities; culprit drug was terbinafine. E) Bullou
erbinafine.

nti-Ro/SSA antibodies in 45 of 61 tested patients (74%),
nti-La/ SSB antibodies in 13 of 52 tested patients (25%),
ntibodies to double-stranded DNA in 10 of 47 tested
atients (21%), and anti-histone antibodies were detected in
of 46 tested patients (17%) at the time of the skin eruption.
ositive direct immunofluorescence (DIF) was seen in 21
f 66 performed skin biopsies (32%).
he characteristics of DI-SCLE are presented in table 2.
JD, vol. 27, n◦ 1, January-February 2017

iscussion
raditionally, DILE is believed to be an SLE-like condition
ith multiorgan involvement, including myoarthralgias,

erositis, fever, weight loss and sometimes rash accompa-
ied by anti-histone antibodies, and a lack of lupus specific
ntibodies [4, 31]. Dermatologists usually see a different

able 2. Characteristics of DI-SCLE.

Age of onset Older

Female/male 9:1

Clinical course Related to dru
Resolving afte

The most likely culprit drugs PPIs, antihype

Clinical features Annular or pap
The widesprea
manifestations
Involvement o

Histopathological characteristics Similar to idio

Immunological characteristics Similar to idio
Anti-Ro/SSA,
rythematosus. A) Erythema multiforme-like lesions; culprit
crusts; culprit drug was terbinafine. C) (left panel) Annular
lprit drug was omeprazole. C) (right panel) Papulosquamous
s terbinafine. D) Widespread skin rash with involvement of
xic epidermal necrolysis-like skin eruption; culprit drug was

clinical picture dominated by skin manifestations, accom-
panied by Ro/SSA-antibodies.
Our study is the largest published series of consecutive
lupus patients seen in a single dermatological department.
In accordance with our clinical impression, we found a sub-
stantial proportion of CLE patients to have DI-CLE (20%),
mostly of the SCLE type. It was previously estimated that
about 6-20% of SCLE are drug-related [32, 33], but recent
studies have suggested that the incidence of drug-induced
31

SCLE may be even higher [26, 34]. Grönhagen found that
71% of patients with incident SCLE had been exposed to
a drug previously implicated in DI-SCLE during the six
months prior to the diagnosis of SCLE [26]. This means
that DI-SCLE is not uncommon, although it may go unno-
ticed by the patient and treating physician, assuming it to
be idiopathic SCLE.

g exposure, median incubation time: 8 weeks.
r drug withdrawal, median resolution time: 9 weeks.

rtensives, antifungals.

ulosquamous lesions on sun-exposed skin.
d presentation and occurrence of bullous, targetoid and vasculitic
.
f the lower legs is highly suspicious of DI-SCLE.

pathic SCLE.

pathic SCLE.
ANA antibodies are usually present.
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tification = EJD Article Identification = 2912 Date: February 8,

ased on our data, PPIs and thiazide diuretics were the
ost common inducing/aggravating drugs. Antihyperten-

ive agents were sometimes combined with a thiazide,
hich further complicated the interpretation of the culprit
rug. The culprit drugs relate to the prescription pattern
n the individual countries and possible drug changes over
ime. Interestingly, in the first decade of our study, we saw
preponderance of thiazide diuretics as eliciting drugs, but
urrently PPI-induced DI-SCLE predominate (figure 2) [6].
PIs are one of the most commonly prescribed drugs and
rescription of PPI in Denmark has increased three-fold
uring the last 10 years [6]. According to our data, other
nducing/aggravating drugs are antifungals, chemothera-
eutics, statins, and antiepileptics. In a population-based
ase-control study of 234 patients with SCLE from Swe-
en, a significantly increased risk of SCLE was found after
xposure to terbinafine, TNF-� inhibitors, antiepileptics,
PIs, thrombocyte inhibitors, ACE inhibitors, and NSAIDs
26]. Surprisingly, thiazide diuretics were not mentioned.
leven of our patients had multiple episodes of lupus rash
nd six of them experienced lupus rash induced by different
edications within the same pharmacological group. This

henomenon was noticed for different PPIs and chemother-
peutics. Three of our patients had SCLE episodes induced
r aggravated by two different pharmacological groups. The
atients with drug-aggravated LE had a previous history of
LE and Sjögren syndrome. It seems that patients with
arlier CLE and known autoimmune diseases, especially
jögren syndrome, can be prone to develop drug-induced
r exacerbated SCLE in response to certain culprit drug
lasses [5]. Cross-reactivity between different PPIs has
een discussed in our previous report [6]. This should lead
o special precautions and information regarding future pre-
criptions for patients with early DI-CLE, as they have a
isk of recurrence. Three of our patients had SCLE induced
y etanercept. Whether skin reactions to TNF-� inhibitors
hould be classified separately has been a topic for dis-
ussion, as the pathomechanism may differ. We chose
eliberately, and in accordance with Grönhagen et al. [26],
o include these cases in our study.

ost cases of DI-CLE develop several weeks, months, and
ometimes years from the initial prescription, and the mani-
estations will usually disappear weeks to months after drug
ntake has been stopped.
he delay in our patient cohort was from three days to 10
ears, with a median of eight weeks, which is longer than
hat reported from a systematic review reporting that the
ncubation period of DI-SCLE ranged from three days to
1 years (average: 27.9 weeks; median: six weeks) [26, 31].
e found that antiepileptics and antihypertensives (mostly

hiazide diuretics) had the longest incubation period, with
median of two years (range: two weeks to 10 years; aver-
ge: 3.2 years for antiepileptics, and range: two weeks
o eight years; average: 2.4 years for antihypertensives).
hemotherapeutic agents, hydroxychloroquine and tetra-
ycline, had a shorter incubation period, with a median of
2

-2 weeks.
he resolution period of the lupus rash after stopping the
ulprit drugs ranged from two weeks to 1.5 years, with an
verage of 13 weeks (median: nine weeks). In this period,
atients received treatment with topical corticosteroids and
ost also received systemic therapies, such as hydrox-

chloroquine, prednisolone, or other immunosuppressive
rugs.
Time: 1:35 pm

No pathognomonic clinical or paraclinical features can,
with any certainty, be used to distinguish between DI-SCLE
and idiopathic SCLE at the moment. All biopsied patients
(83 of 88) had a diagnosis of CLE which was confirmed
histologically, however, our pathologists could not distin-
guish between DI-SCLE and idiopathic SCLE. Also, direct
immunofluorescense findings did not differ in patients with
idiopathic SCLE. However bullous, erosive or toxic epi-
dermal necrolysis-like findings were found in 20% of the
patients, indicating a more inflammatory picture. Also, con-
comitant vasculitic lesions were found in a few patients. The
skin rash may also be more widespread and inflamed, and
it has been reported that involvement of the lower legs is
highly suspicious of drug-related SCLE [2]. In this and our
previous study of PPI-induced DI-SCLE, we also noticed a
tendency for more widespread and erosive, sometimes ery-
thema multiforme-like, lesions in patients with DI-SCLE,
as opposed to idiopathic SCLE [6].
In general, >80 % patients with DI-SCLE are ANA pos-
itive, and about 80% of patients with drug-induced SCLE
are also positive for Ro/SSA, while positivity for La/SSB is
seen in <50% of patients and anti-histone antibodies in 33%
[31]. In our study, immunological examination showed pos-
itive ANA in 64%, anti-Ro/SSA antibodies in 74%, anti-La/
SSB antibodies in 25%, antibodies to double-stranded DNA
in 21%, and anti-histone antibodies were detected in 17% at
the time of the rash. Four of eight patients with positive anti-
histone antibodies had a diagnosis of SLE, but DI-SLE was
not identified in any of the patients. Autoantibodies usually
disappear much slower than clinical symptoms. Accord-
ing to a US study, antibody titres decreased in only 40%
of patients after eight months of follow-up and remained
detectable at significant titres for less than two years in
another groups of patients [4]. In our study, serological data
were measured at the time patients presented with DI-CLE,
while we only sporadically made follow-up measurements
after the disappearance of the clinical signs, and therefore
reliable data on this issue could not be collected in this
retrospective study.
The limitations of this study are its retrospective nature and
small number of subjects with definite DI-SCLE. A defi-
nite relationship with drug intake was identified in only five
patients, as the Naranjo scoring requires that: (1) a definite
reaction should follow a reasonable temporal sequence fol-
lowing drug intake; (2) there is a recognised response to the
suspected drug; (3) the reaction improves on withdrawal of
the drug; and (4) the reaction reappears on re-exposure.
Re-exposure and drug provocation have seldom been per-
formed in this group of patients, because it is not ethically
feasible to introduce re-exposure, bearing in mind that this
may provoke a severe drug rash sometimes with erythema
multiforme or toxic epidermal necrolysis-like skin eruption.
Based on our data, accidental re-exposure of the eliciting
drugs was noticed in eight patients who were unintention-
ally prescribed the culprit drug. Seven patients developed
the same type of skin reaction, while one patient seemingly
EJD, vol. 27, n◦ 1, January-February 2017

tolerated the drug the second time.
A possible relationship with drugs was not necessarily a
focus for the physician who saw the patient during the acute
phase. In cases where drug information was not detailed,
a report by the general practitioner and files from other
departments were sought, to make sure that no possible
drug associations were overlooked. We found examples of
patients being followed in the outpatient clinic for up to
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0 years, before an inducing/aggravating drug was stopped
nd the rash cleared. We also noticed patients hospitalised
ith an LE rash who were discharged from our ward with a

hiazide diuretic. Later, a suspicion of DI-SCLE was raised
nd the drug stopped, leading to clearance of the eruption.
n the daily clinic, it is our impression that a high propor-
ion of patients with LE flare or newly diagnosed SCLE are
reated with potentially “lupus-precipitating” drugs. In such
ases, it is very important to recognise the drug association,
s skin rash will usually disappear when the eliciting drug is
topped. More intensive pharmacological treatment should
e reserved for resistant cases, which usually represent a
re-existing LE exacerbated by the offending drug. Iden-
ification and discontinuation of the implicated medication
s the cornerstone of DI-SCLE treatment. �

isclosure. Financial support: none. Conflict of interest:
one.
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