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ABSTRACT

Objective: The present study aimed to evaluate the epidemi-
ological and clinical features, causative drugs, and diagnostic
challenges of Fixed drug eruption (FDE) in elderly patients.

Material and Methods: In this single-center, retrospective,
cross-sectional study, we evaluated data of all consecutive adult
patients (aged >18 years) with an established diagnosis of FDE
between 1996-2018 in our tertiary referral center in Turkey. El-
derly patients who were aged 260 years at the time of diagnosis
were allocated to the study.

Results: Among 182 adult FDE patients, 14 (7.7%) patients (male/
female=1/1.8) were in the elderly group (mean age=66.1+6.9
years). Fix drug eruption was induced by intermittently taken
drugs in all patients, 50% of whom had polypharmacy (concur-
rent use of >5 medications). Trimethoprim-sulfamethoxazole
(42.9%) and non-steroidal anti-inflammatory drugs (35.7%) were
the main causative drugs, while ornidazole was a remarkable
novel FDE inducer since 2011. Fix drug eruption was mostly lo-
cated on the trunk and extremities. Mucosal involvement was
less frequent. Ten (71.4%) patients had bullous FDE (BFDE).
There were no statistically significant differences between the
gender and mean ages of the patients with and without BFDE.

Conclusion: Our long-term experience demonstrated that FDE
may also affect elderly patients. Most of the patients had BFDE
raising the question of whether the bullous type is a more com-
mon clinical phenotype in these patients. Among the important

OZET

Amag: Bu galismanin amaci, yasli hastalarda fiks ilag erlipsiyonu-
nun (FIE) epidemiyolojik ve klinik &zelliklerinin, etken ilaglarinin
ve tanisal zorluklarinin degerlendirilmesidir.

Gereg ve Yoéntemler: Tek merkezli, retrospektif kesitsel calisma-
mizda, Tirkiye'de Uglincl basamak bir referans merkezi Alerji
kliniginde, 1996-2018 yillari arasinda FIE tanisi konulmus olan
erigkin hastalarin (>18 yas) dosyalar incelenmistir. FIE tanisi ko-
nuldugu sirada 60 yas ve Uzerinde olan yasl hastalar calismaya
dahil edilmiglerdir.

Bulgular: Toplam 182 erigkin FIE hastasi arasindan, 14 (%7,7) hasta
(erkek/kadin=1/1,8) yasl grubundaydi (ortalama yas=66,1+6,9).
Fiks ilag Erlpsiyonu, hastalarin timinde aralikli olarak kullanilan
ilaglara bagl gelismisti. Bu hastalarin %50" sinde polifarmasi
(es zamanl =5 ilag kullanimi) mevcuttu. Fiks ilag Erlipsiyonunun
en sik etkenleri, trimetoprim-stilfametoksazol (%42,9) ve non-
steroidal antienflamatuvar ilaglar (%35,7) olmakla birlikte 2011
yilindan itibaren ornidazol de yeni ve dikkat ¢ekici bir Fiks ilag
Erlpsiyonu etkeni olarak karsimiza ¢ikmisti. Fiks ilag Erlpsiyonu
lezyonlari siklikla gévde ve ekstremitelerde yerlesmekteydi.
Mukozal tutulum daha nadirdi. On (%71,4) hastada bulli FiE
(BFIE) saptandi. Bullu FIE olan ve olmayan hastalar arasinda
cinsiyet ve ortalama yas acisindan istatistiksel olarak anlamli
farkhliklar saptanmadi.

Sonug: Uzun-dénem klinik tecriibemiz isiginda, FIE yash kisiler-
de de gorllebilen ve hastalarin biyik bir cogunlugunda bulli
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diagnostic challenges of FDE in this age group, e.g., polyphar-
macy, multimorbidity, recall problems, cognitive disorders, frail-
ty, and immunosenescence, BFDE should also be kept in mind
as it may clinically mimic Stevens-Johnson syndrome/toxic epi-
dermal necrolysis, and autoimmune bullous diseases.

Keywords: Drug eruptions, aged, vesiculobullous skin diseases,
trimethoprim-sulfamethoxazole drug combination, non-steroi-
dal anti-inflammatory agents, ornidazole

morfolojinin (BFIE) eslik ettigi bir ilac dokiintiisii olarak karsimiza
cikmistir. Bu durum, BFIE'nin bu yas grubunda sik gériilen bir
klinik fenotip mi oldugu sorusunu akla getirmistir. BFIE'nin kli-
nik olarak Stevens-Johnson sendromu/toksik epidermal nekroliz
veya otoimmun bulli hastaliklar ile ayirci taniya girmesi tanida
zorluklara yol agabilmektedir. Fiks ila¢ Erlipsiyonu stiphesi olan
yash hastalarda polifarmasi, multimorbidite, hafiza problemleri,
kognitif bozukluklar, kinlganlik ve immin sistemin yaslanmasi
(immunosenescence) gibi taniyr gliglestirebilecek durumlar ara-
sinda BFIE de akla gelmelidir.

Anahtar Kelimeler: ilac eriipsiyonlar, yasl, biilli deri hastalikla-
r, trimetoprim-silfametoksazol, non-steroidal antienflamatuvar
ilaglar, ornidazol

INTRODUCTION

Population ageing is a global phenomenon driven by
decreasing fertility rates and remarkable improvements
in life expectancy (1, 2). According to The United Nations,
the share of the world’s population over 60 years is
growing rapidly and is expected to reach up to 21.2%
by 2050 (3). This ongoing demographic transformation
poses special challenges for clinicians worldwide.

With advancing age, medication use is steadily rising in
the elderly, highlighting the need for further research on
adverse cutaneous drug reactions (ACDRs) which are
often underreported in this age group (4). Compared
with young adults, older people are at an increased risk
for developing ACDRs, due to the high prevalence of
multimorbidity, polypharmacy, and age-related changes
in  pharmacokinetics and pharmacodynamics (4-6).
Moreover, evaluation of elderly patients with ACDRs
may be challenging, especially of those with cognitive
impairment, frailty, and immunosenescence. Most of
the ACDRs are not life-threatening and spontaneously
resolve after the discontinuation of the responsible agent.
However, delayed diagnosis may result in recurrences
which constitute an important source of morbidity, further
decreasing the quality of life in elderly individuals (6).

Fixed drug eruption (FDE) is one of the most common
drug eruptions in Turkey (7). It is a T-cell mediated
(type IVc) hypersensitivity reaction characterized by the
recurrence of skin and/or mucosal lesions at the same
sites, following each exposure to the offending drug (7, 8).
Its clinical spectrum is quite broad, ranging from typical
solitary or multiple, sharply defined, erythematous or
violaceous plaques to various atypical variants and even
generalized bullous lesions (7, 8). The inducers of FDE
show significant geographical and temporal variations
depending on the most frequently used drugs in a
given time period (9). Fix drug eruption (FDE) may occur
throughout life; however, aside from a few anecdotal case
reports, there is lack of data regarding its characteristics
in the older population (10-12).

Thepresentstudyaimedtoinvestigatetheepidemiological
and clinical features, and culprit drugs of FDE in the
elderly, with a special focus on bullous FDE (BFDE), which
is a rare, but challenging FDE variant clinically mimicking
severe and potentially life-threatening drug reactions,
such as Stevens-Johnson syndrome and toxic epidermal
necrolysis, and autoimmune bullous diseases, such as
pemphigus vulgaris and bullous pemphigoid.

MATERIAL AND METHODS

In this single-center, retrospective, cross-sectional study,
we evaluated the data of all the consecutive adult patients
(aged >18 years) with FDE between 1996 and 2018 in our
Allergy unit, a tertiary referral center in Turkey. Exclusion
criteria were pediatric patients (aged <18 years) and pa-
tients in whom oral/topical provocation tests could not
be performed, or failed to identify the causative drugs.

Among a total of 182 adult patients with an established
diagnosis of FDE, only those who were 260 years of age
at the time of diagnosis were allocated to the study. In
all patients, FDE was diagnosed upon the results of oral/
topical provocation tests which were performed during
the remission phase of FDE, after a verbal or written in-
formed consent had been obtained.

For the oral provocation test, a 1/8 dose of a certain
drug was initiated, gradually increasing to 1/4, 1/2, and
one full dose at 12 to 24 hour intervals. A positive test
result was characterized by flaring up of the old FDE
sites showing erythema and/or edema and accompa-
nying itching and/or burning that started within 10-30
minutes up to a few hours after taking the test doses of
the suspected drug (7). On the other hand, topical prov-
ocation tests were performed by applying the suspect-
ed drugs at concentrations of 1-10% in white petrolatum
to the old FDE sites as occlusive or open patch testing,
as described before (7). The development of erythema
with/without induration in an old FDE lesion within 24
hours and persistence for at least 6 hours was consid-
ered a positive test result (7).



) Fixed drug eruption in elderly patients
Istanbul Tip Fakdiltesi Dergisi ® J Ist Faculty Med 2021;84(4):559-67

The files of the patients were analyzed regarding demo-
graphic, clinical, histopathological features, and caus-
ative drugs, and for patients with trimethoprim-sulfame-
thoxazole-induced FDE, additionally for the presence of
genetic markers, i.e., HLA-A30 B13 Cwé haplotype, and
HLA-B55 antigen (split of B22). A lymphocytotoxicity as-
say was performed for Class | HLA typing (13).

Generalized FDE was defined as the presence of wide-
spread FDE lesions involving 210% body surface area on
>3 of 6 different anatomic sites, including the head and
neck, anterior trunk, posterior trunk, upper extremities,
lower extremities, and genitalia (14).

This study was approved by the local ethics committee (Date:
18.03.2021, No: 139758), and conducted in accordance with
the ethical standards of the Declaration of Helsinki.

Statistical analysis

Statistical analysis was performed using SPSS (Version 22,
IBM). Quantitative data were expressed as means+standard
deviation (SD) and qualitative data as number (n) and

percentage (%). Means were compared using Student's
t-test (for normal distributions) or Mann-Whitney U test (for
non-normal distributions), while frequencies were compared
using the chi-square or Fisher's exact test. A 2-tailed P-value
<0.05 was accepted for statistical significance.

RESULTS

Of 182 adult patients with FDE, 14 (7.7%) patients (male/
female ratio 1/1.8) were in the elderly group. The mean
age of the patients was 66.1+6.9 years. Two (14.3%) pa-
tients had a history of allergic rhinoconjunctivitis, while
none of the patients had a family history of FDE. The
characteristic features of 14 elderly patients with FDE are
presented in Table 1.

The duration of the disease ranged from 1 month to 240
months, with a median of 18 months. In 12 (85.7%) patients,
the disease duration was >1 year at the time of diagnosis. The
number of attacks ranged from 1 (n=1) to 10 (n=2), with a me-
dian of 3. Seven (50%) patients reported an increase in the
number and/or size of FDE lesions with subsequent attacks.

Table 1: Characteristic features of 14 elderly patients with an established diagnosis of fixed drug eruption between

1996 and 2018
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1(1996) 66 Male No Trimethoprim-sul-  2-10 Yes Yes No
famethoxazole

2 (199¢6) 60 Male No Trimethoprim-sul-  Solitary Yes No No
famethoxazole

3(1997) 62 Female No Naproxen 2-10 Yes Yes Oral

4 (1997) 60 Female No Trimethoprim-sul- ~ Solitary Yes No No
famethoxazole

5(1999) 67 Female AR Trimethoprim-sul-  >10 Yes Yes No
famethoxazole

6 (1999) 60 Male No Trimethoprim-sul- ~ Solitary Yes Yes Genital
famethoxazole

7 (2004) 65 Female  No Dipyrone >10 Yes Yes No

8 (2005) 60 Female No Piroxicam 2-10 Yes Yes Oral

9 (2008) 68 Male No Trimethoprim-sul-  2-10 Yes Yes Genital
famethoxazole

10 (2008) 60 Male AR Indomethacin Generalized  Yes No No

11 (2011) 77 Female No Ornidazole Generalized  Purpuric  Yes No

12 (2016) 72 Female No Naproxen >10 Yes Yes No

13 (2017) 67 Female No Dimenhydrinate >10 Yes Yes Genital

14 (2018) 82 Female No Ornidazole Generalized  Yes No No

AR: Allergic rhinoconjunctivitis
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Before referral to our clinic, FDE lesions of seven patients
had been clinically diagnosed as drug eruption of an un-
known nature (n=2), eczema (n=1), eosinophilic cellulitis
(n=1), Sweet syndrome (n=1), pemphigus and erythema
multiforme (n=1), and mycosis fungoides (n=1).

In all patients, the diagnosis of FDE was based upon the
results of oral provocation tests which revealed a reacti-
vation of old lesions between 30 minutes and 12 hours,
following the intake of the responsible drug. Six patients
also underwent topical provocation testing which was
positive in only one of them. Histopathological exam-
ination was performed in eight patients and showed
findings consistent with FDE, including an interface der-
matitis characterized by dyskeratosis, basal cell vacuolar
degeneration, melanophages in the upper dermis, and
perivascular mononuclear inflammatory infiltration.

The main cause of FDE in elderly patients was
trimethoprim sulfamethoxazole (n=6) which was used
for the treatment of infections (urinary tract infection,
postoperative

bronchitis, and tooth infection) or

Figure 1: Typical plague lesions of fixed drug eruption
on the trunk

Figure 2: Typical plague lesions of fixed drug eruption on
the upper extremities

infection prophylaxis. The second most common cause
was nonsteroidal anti-inflammatory drugs (NSAIDs)
comprising naproxen (n=2), dipyrone (n=1), piroxicam
(n=1), and indomethacin (n=1), mainly administered
for headache and arthralgia. Other causes included
ornidazole (n=2) and dimenhydrinate (n=1), which were
used to treat urinary tract infection and diverticulitis,
and motion sickness, respectively. Between 1996
and 2003, the main culprit drug was trimethoprim-
sulfamethoxazole (5/6=83.3%) which was superseded by
NSAIDs (4/8=50%) between 2004 and 2018.

More than half (n=4/6, 66.7%) of the patients with tri-
methoprim-sulfamethoxazole-induced FDE were males,
while more than 3/4 (n=4/5; 80.0%) of the patients with
NSAIDs-induced FDE were females. However, these dif-
ferences showed no statistical significance.

Three patients had solitary lesions located on the cheek,
foot, and penis, respectively, induced by trimetho-
prim-sulfamethoxazole. On the other hand, three pa-
tients had generalized FDE caused by ornidazole (n=2)
and indomethacin (n=1).

FDE presented with typical sharply defined, erythema-
tous to violaceous plaque lesions in all patients (Figure
1 and Figure 2), except for one patient who had purpu-

Figure 3: Purpuric fixed drug eruption on the left upper
thigh



) Fixed drug eruption in elderly patients
Istanbul Tip Fakdiltesi Dergisi  J Ist Faculty Med 2021;84(4):559-67

ric plaques (Figure 3). All patients suffered from pruritus
which was accompanied by a burning sensation in 12 pa-
tients. In nearly all patients (n=13), FDE lesions healed
with postlesional hyperpigmentation.

Bullous skin lesions overlying plaques (Figure 4) were ob-
served in 10 (71.4%) patients. Bullae were present since
the first attack (n=8), or developed during the subse-
quent attacks (n=2). The main causative drugs were tri-
methoprim-sulfamethoxazole (n=4) and NSAIDs (n=4),
followed by dimenhydrinate (n=1) and ornidazole (n=1).

Generalized bullae were seen in only one patient with

Figure 4: Bullous fixed drug eruption on the left upper
thigh

ornidazole-induced FDE. Two patients with BFDE had
concurrent bullous/erosive oral mucosal lesions. There
were no statistically significant differences between the
patients with and without BFDE with respect to the mean
age, gender, and presence of atopy (Table 2).

Nine patients (64.3%) had skin lesions only, while 4 (28.6%)
patients had coexistent skin and mucosal lesions, and
one patient (7.1%) had mucosal lesions only. Localization
and causative drugs of FDE are presented in Table 3.

With regard to skin involvement (n=13), the most com-
monly involved sites were the trunk and extremities (n=7)
with a significant involvement of hands (n=7) and feet
(n=4). Some patients showed specific patterns of skin
involvement, such as finger/toe webs due to trimetho-
prim-sulfamethoxazole (n=3), naproxen (n=1), and dipy-
rone (n=1), vermillion border of lips due to trimetho-
prim-sulfamethoxazole (n=1) and naproxen (n=1), nasal
philtrum due to dipyrone (n=1), eyelid due to trimetho-
prim-sulfamethoxazole (n=1), and inner eye canthus due
to dipyrone (n=1).

Genital FDE was observed in three patients. Two
patients had penile involvement due to trimethoprim-
sulfamethoxazole, whereas one patient had vulvar
involvement due to dimenhydrinate. Penile involvement
was the sole presentation of FDE in one patient. On
the other hand, oral mucosal FDE was observed in two
female patients with multiple bullous/erosive lesions.
One patient had buccal mucosa involvement due to
naproxen, while the other patient had buccal mucosa,
hard palate, and tongue involvement due to piroxicam.

With regard to the results of Class | HLA typing, none
of the patients with trimethoprim-sulfamethoxazole-in-
duced FDE were positive for HLA-A30 B13 Cwé haplo-
type, or HLA-B55 antigen.

DISCUSSION

To date, there have been no studies specifically focusing
on FDE in the elderly population. Thus, our 23-year clini-
cal experience presented herein may contribute to shed
light on the characteristic features of FDE in this special
age group with unique challenges and needs.

Table 2: Characteristics of elderly patients with and without bullous fixed drug eruption

Type of fixed drug eruption

Characteristics of the patients Bullous Non-bullous
p-value
n=10 n=4
Age (years), mean+SD 66.4+5.3 65.5+11 0.311*
Male/female, n (%) 3/7 (30/70) 2/2 (50/50) 0.580**
Atopy, n (%) 1(10) 1(25) 0.505**

SD: Standard deviation, *Mann-Whitney U test, **Fisher's exact test

563
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Table 3: Localization and causative drugs of FDE in elderly patients

Characteristics

Total n=14

Distribution of FDE lesions

Skin lesions (n=13)

Skin only (9), skin and mucosa (4), mucosa only (1)

*Localization (n)
Trunk and extremities (7)

Hands (7)

Feet (4)

Lips (2)

Neck (1)

Specific pattern (n)
Finger/toe webs (5)
Vermillon border (2)
Nasal philtrum (1)
Eyelid (1)

Inner eye canthus (1)

Genital mucosal lesions (n=3)

Causative drug (n)

Ornidazole (2)/dipyrone (1)/trimethoprim-sulfamethoxazole (1)/
piroxicam (1)/indomethacin (1)/dimenhydrinate (1)
Trimethoprim-sulfamethoxazole (3)/naproxen (2)/piroxicam (1)/orni-
dazole (1)

Trimethoprim-sulfamethoxazole (3)/ornidazole (1)
Trimethoprim-sulfamethoxazole (1)/naproxen (1)

Ornidazole (1)

Causative drug (n)

Trimethoprim-sulfamethoxazole (3)/naproxen (1)/dipyrone (1)
Trimethoprim-sulfamethoxazole (1)/naproxen (1)

Dipyrone (1)

Trimethoprim-sulfamethoxazole (1)

Dipyrone (1)

Localization (n)
Penis (2)
Vulva (1)

Oral mucosal lesions (n=2)

Causative drug (n)
Trimethoprim-sulfamethoxazole (2)
Dimenhydrinate (1)

Localization (n)
Buccal mucosa (1)

Causative drug (n)
Naproxen (1)

Buccal mucosa and hard palate and tongue (1) Piroxicam (1)

*The total number is >13 as more than one skin site was involved in most of the patients.

Our study is the first to show that FDE, although mainly
reported in young adults, is also a common type of drug
eruption among the elderly. The share of elderly patients
was nearly 8% (n=14/182) in our study. We assume that
this value may further increase in the near future, as
the older population continues to grow in Turkey as
well. Moreover, although FDE usually has no gender
preference, a female predominance in our study (n=9/14;
64.3%) as well as in previously reported elderly cases
(n=3/4; 75%) was remarkable (7, 10-12).

Trimethoprim-sulfamethoxazole (42.9%) and NSAIDs
(35.7%) were the most common causative drugs of
FDE in our elderly patients. Although trimethoprim-
sulfamethoxazole was the main culprit in the earlier
years of the study, it was superseded by NSAIDs since
the year 2004, following the decline in trimethoprim-
sulfamethoxazole use in Turkey, as previously reported
(9). The high prevalence of NSAIDs-induced FDE was not
surprising, as NSAIDs are among the most commonly
prescribed medications for the management of pain and
inflammation in this age group (15). A study based on
data from the Norwegian Prescription Database showed

that 7.3% of all elderly individuals aged >60 years filled
at least one NSAID prescription in a one-year period (16).

In our experience, ornidazole was a remarkable novel
FDE inducer since the year 2011, in concordance with
the findings of a previous study from our clinic (9). The
prevalence of ornidazole-induced FDE in the present se-
ries was 14.3% (n=2). Nevertheless, it is important to note
that it was responsible for 66.7% of all generalized FDE
(GFDE) cases, including the case of generalized bullous
FDE (GBFDE) accompanied by atypical purpuric plagues.
Ornidazole-induced FDE has been mainly reported from
India and Turkey since the year 2005, reflecting its broad
use in these countries for genitourinary infections and
intestinal amoebiasis, respectively (9, 17-22). Compared
with these cases, our patients (aged 77 and 82 years)
were the oldest ones. Although ornidazole is a relatively
newer 5-nitroimidazole derivative with a high safety pro-
file, our experience along with the literature data indicate
that it is an emerging inducer of FDE and should be used
with caution, especially in elderly patients.

Polypharmacy is one of the biggest challenges in the
identification of the causative drugs of FDE among the
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elderly. Nevertheless, its definition is still a matter of
debate. According to the World Health Organization
(2019), polypharmacy is often defined as the routine use
of five or more medications, including over-the-counter,
prescription, and/or traditional and complementary
medicines (23). A recent comprehensive review
demonstrated that the prevalence of polypharmacy in
older adults ranged from 4% to over 96.5% across various
studies, according to the definition, age group, healthcare
setting, and region (24). Yet, all studies included in that
review showed an increasing prevalence of polypharmacy
in older adults over time (24). In the present study, on
the other hand, half of the patients (n=7) were using >5
medications and 21.4% of the patients (n=3) even >10
medications (including both the regularly used drugs for
comorbidities and intermittently used drugs for infections,
pain management, etc.). Interestingly, in all patients, FDE
was induced by intermittently taken antibiotics, NSAIDs,
or dimenhydrinate. We believe that this is an important
finding which may guide clinicians when conducting a
medication review. Intermittent use of prescribed or over-
the-counter medications should always be questioned in
elderly patients with suspected FDE.

In the present study, FDE lesions were mostly located
on the trunk and extremities (50%) with a frequent acral
(hands and/or feet) involvement. On the other hand, in-
volvement of genital (21.4%) and oral mucosa (14.3%) was
relatively low when compared with the results of previous
studies from our clinic on FDE patients including younger
adults (25, 26). All patients were suffering from disturbing
pruritus, accompanied by a burning sensation in most
of them. Xerosis and other age-related changes in skin
could also have contributed to severe pruritus in these
patients (27). Most patients had a disease duration of >1
year at the time of diagnosis, and experienced recurrent
attacks which induced an increase in the number and/or
size of FDE lesions in half of the patients. Taken together,
these findings highlight the importance of early diagno-
sis of FDE to prevent further increase in disease severity,
and to preserve the quality of life in elderly patients.

As a striking finding, most patients in this study had BFDE.
Bullae had been present since the first attack in the ma-
jority, and developed during the subsequent attacks in
two patients. BFDE is a rare and severe type of FDE that
clinically presents with localized or generalized blisters
or erosions overlying plaque lesions on the skin (28). The
frequency of BFDE ranged from 29.6% to 36.6% across
various studies including heterogeneous age groups
from Tunisia, India, and Korea, whereas it was 50.8% in a
nationwide retrospective multicentric study from France
(28-32). Compared with these literature data, our study
presents the highest frequency (71.4%) of BFDE, rais-
ing the question of whether the bullous type is a more
common clinical subtype among the elderly. Further pro-

spective large studies on elderly patients with FDE are
warranted to confirm this potential association between
BFDE and older age.

Diagnosing FDE is usually straightforward due to its
unique clinical properties. Site-specific recurrence of the
lesions is the diagnostic hallmark of FDE. However, bul-
lous type, particularly GBFDE, may pose a big diagnostic
challenge in elderly patients as it may mimic severe and
potentially life-threatening drug reactions, such as Ste-
vens-Johnson syndrome and toxic epidermal necrolysis,
and autoimmune bullous diseases, such as pemphigus
vulgaris and bullous pemphigoid (28, 33). To date, four el-
derly cases with FDE have been reported in literature (10-
12). They presented almost exclusively with GBFDE, ex-
cept a 75-year old male with multiple plaque lesions due
to ivermectin (10). GBFDE was induced by the influenza
vaccine in a 67-year-old female, whereas metamizole was
the causative drug in two female patients, aged 83 and
91 years, respectively (11, 12). These data along with our
findings highlight that FDE may present with bullous or
generalized bullous lesions even in the late elderly. Thus,
awareness of this clinical heterogeneity of FDE remains
crucial in preventing misdiagnosis which may lead to re-
current attacks, irrelevant investigations, and overtreat-
ments in this fragile age group.

Evaluation of elderly patients with FDE has special
difficulties. First of all, obtaining a comprehensive
medication history may be challenging in this age group,
due to the relatively high prevalence of self-medication
(including  over-to-counter or herbal medications),
polypharmacy, recall problems, and cognitive disorders,
ranging from mild impairment to severe dementia (4-
6). In certain circumstances, it may be helpful to ask the
patients to bring in all the medications they regularly or
intermittently take, and review the labels (5). Moreover, the
use of drug provocation tests has some challenges in the
elderly. Although topical provocation testing offers a safer
alternative method than systemic provocation, it is also a
less reliable diagnostic tool due to false-negative results (7).
As elderly people have an age-related decline in immune
functions, termed immunosenescence, caution should be
exerted when interpreting the negative test results in these
patients (4, 30). On the other hand, overpenetration of the
drugs through the skin due to age-related skin atrophy may
induce irritant and false-positive test reactions (4). Systemic
(oral) drug provocation testing is the most reliable method
of diagnosing FDE and establishing the causative drugs (7).
Nevertheless, according to the European Network on Drug
Allergy (ENDA) guidelines, it should not be performed in
patients with comorbidities such as cardiac, hepatic, renal,
or other diseases, where exposure might provoke a situation
that is beyond medical control (35). This is particularly
important for elderly patients with multicomorbidity and
frailty which develops as a consequence of an age-related
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decline in many physiological systems (36). Frailty refers to
an enhanced vulnerability to poor resolution of homeostasis
after a stressor event, which increases the risk of negative
health-related outcomes (36, 37). Therefore, oral drug
provocation tests should be performed with special caution
in these patients, following a careful systemic evaluation
and assessment of the risk-benefit ratio (4). In our long-term
clinical experience, on the other hand, oral provocation
tests were performed in all patients aged between 60 and
82 years, without any complications. Importantly, topical
provocation testing was not able to identify the causative
drug in a majority of patients, who were then diagnosed
according to the positive results of oral provocation tests
with the same drugs. Our findings indicated that, when
performed carefully in selected patients by experienced
clinicians, systemic provocation testing was a safe method
in establishing the causative drugs of FDE in this age group.

The management of elderly patients with FDE requires a
multidisciplinary approach. Dermatologists and clinicians
from other specialties should collaborate to prevent further
attacks and develop alternative treatment schedules which
do not include the implicated drugs. Moreover, both patients
and their caregivers should be informed and counseled on
avoidance of the culprit medications to increase adherence.

The main limitation of this study was its retrospective nature.
CONCLUSION

The present study is the first to investigate the character-
istic features of FDE in elderly patients, to the best of our
knowledge. Our findings highlight that FDE, although
mainly reported in young adults, might also affect the el-
derly. FDE was induced by intermittently taken drugs in all
patients, half of whom had a high burden of polypharmacy.
Trimethoprim-sulfamethoxazole and NSAIDs were the most
common causative drugs, while ornidazole was a remark-
able novel FDE inducer since the year 2011. As a striking
finding, a great majority of patients had BFDE raising the
question of whether the bullous type is a more common
clinical phenotype in this age group. BFDE, particularly
when generalized, may pose a big diagnostic challenge as
it may clinically mimic severe and potentially life-threaten-
ing drug reactions, such as Stevens-Johnson syndrome and
toxic epidermal necrolysis, and autoimmune bullous diseas-
es, such as pemphigus vulgaris and bullous pemphigoid.

Evaluation of elderly patients with FDE has unique chal-
lenges such as polypharmacy, multimorbidity, recall
problems, cognitive disorders, frailty, and immunosenes-
cence. Therefore, awareness of the clinical heterogene-
ity, causative drugs, and diagnostic challenges of FDE
remains crucial in preventing delayed diagnosis or mis-
diagnosis which may lead to recurrent attacks, irrelevant
investigations, overtreatments, and further impairment of
quality of life in this fragile patient population.
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