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Abstract

Linear immunoglobulin (Ig) A disease (LAD) is a rare autoim-
mune blistering dermatosis caused by linear deposition of IgAl
along the dermoepidermal junction of skin and mucosae. It can
affect both children and adults. Although idiopathic in most cases,
it can also be associated with infections, malignancies, or drug

Correspondence: Michele Parietti, Dermatology Unit, ASST Papa
Giovanni XXIII Hospital, Piazza OMS 1, Bergamo, Italy.

Tel.: +39 035 2678484.

E-mail: mparietti@asst-pg23.it

Key words: autoimmune blistering disease, drug induced dermato-
sis.

Contributions: all the authors made a substantial intellectual contri-
bution, read and approved the final version of the manuscript, and
agreed to be accountable for all aspects of the work.

Conflict of interest: the authors declare no potential conflict of interest.
Ethics approval and consent to participate: not applicable.

Patient consent for publication: the patients in this manuscript have
given written informed consent to the publication of their case
details.

Funding: none.

Availability of data and materials: data available upon request to
corresponding author.

Received: 21 August 2023.
Accepted: 23 August 2023.
Early view: 29 August 2023.

This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0).

©Copyright: the Author(s), 2023
Licensee PAGEPress, Italy
Dermatology Reports 2024, 16:9831
doi:10.4081/dr.2023.9831

Publisher's note: all claims expressed in this article are solely those
of the authors and do not necessarily represent those of their affiliat-
ed organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article or claim
that may be made by its manufacturer is not guaranteed or endorsed
by the publisher.

[Dermatology Reports 2024; 16:9831]

administration. Among medications, antibiotics are most com-
monly responsible, particularly vancomycin. We report the case of
a 51-year-old female patient who developed mucocutaneous LAD
after oral metronidazole administration, which was confirmed by
histopathological examination and direct immunofluorescence of
one of the bullous lesions. Lesions rapidly cleared after metron-
idazole discontinuation and a short course of oral methylpred-
nisolone and dapsone. To our knowledge, this is the third reported
case of metronidazole-induced LAD and the first in which
metronidazole was not administered in combination with other
antibiotics such as ceftriaxone.

Introduction

Linear immunoglobulin (Ig) A disease (LAD) is a rare autoim-
mune mucocutaneous blistering dermatosis characterized by the
linear deposition of IgA along the dermoepidermal junction. Its
incidence is estimated to be less than 2.3 cases per million individ-
uals per year with no predilection in terms of sex or ethnicity.
Although it is idiopathic in most cases, LAD can rarely be drug-
induced or associated with infections or internal malignancies.!
Antibiotics, especially vancomycin, are the most often involved
drugs.? LAD can arise both in childhood — an entity previously
known as chronic bullous disease of childhood — and in adulthood.
The childhood-onset form usually develops after 6 months and
before 5-6 years, usually resolving at puberty, while the adult form
generally appears after the seventh decade.’ The clinical presenta-
tion consists of subepidermal vesicles or bullae with a tense con-
sistency, often with an annular or arciform distribution, sometimes
mimicking dermatitis herpetiformis (DH), bullous pemphigoid
(BP), or toxic epidermal necrolysis (TEN). Mucosal erosions and
ulcers are frequent.* First-line therapy includes dapsone and topi-
cal corticosteroids, while refractory cases require other sulfon-
amides, colchicine, or systemic immunosuppressants.!

Case Report

A 51-year-old woman was referred to our unit in early May
2017 due to a moderately pruritic generalized dermatosis that had
abruptly arisen about 1 month earlier. She had suffered from ulcer-
ative colitis (UC) since 2014 and had been treated with mesalazine
for 1 year. About 2 weeks before the dermatosis onset, she had
begun an antibiotic course with oral metronidazole 500 mg every
8 hours due to a UC flare-up with suspicion of superinfection. On
first examination, she presented multiple round erythematous-ede-
matous plaques and vesiculobullous lesions involving her axillae,
trunk, genitals, buttocks, and extensor aspect of her lower limbs
with a symmetric distribution. The vesiculobullous lesions
appeared tense and had developed on both inflamed and non-
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inflamed skin. Some were isolated, while others were either clus-
tered or grouped in an annular fashion with a “string of pearls”
aspect. Erosions and partially crusted lesions were visible as well
(Figure 1). The oral mucosa was also involved with vesicles and
erosions on the hard palate. In the suspicion of BP or LAD, the
patient underwent a skin biopsy. Histological examination on
hematoxylin-eosin staining revealed a subepidermal blister with
an underlying inflammatory infiltrate dominated by neutrophils
and occasional eosinophils. Direct immunofluorescence highlight-
ed a linear IgA deposition along the dermoepidermal junction,
with a “roof pattern” (i.e., antibody deposition on the epidermal
side of the blister) on 1 M NaCl-split skin. The enzyme-linked
immunosorbent assay test did not detect any circulating antibodies
against basement membrane zone (BMZ) components. Therefore,
taking clinical and histological data into account, a diagnosis of
mucocutaneous LAD was made. Considering the short interval
between antibiotic administration and dermatosis onset, suspect-
ing a possible drug-induced LAD, oral metronidazole was sus-
pended. The patient started a treatment course with oral methyl-
prednisolone 16 mg/d with subsequent tapering over 20 days and
oral dapsone 50 mg/d. Within 1 month of therapy, complete reso-
lution of mucocutaneous lesions was achieved, and only sporadic
milia were appreciable where blisters had previously arisen, espe-
cially on the buttocks. Therefore, the dapsone dosage was halved
after 3 months, and it was permanently discontinued after 6
months. The patient has not experienced any disease flare-up after
nearly 6 years of follow-up.

Discussion

The precise pathogenetic mechanisms underlying LAD are
largely unknown, but its pivotal characteristic seems to be the pro-
duction and deposition of IgA autoantibodies of the A1 subclass
along the dermoepidermal junction.’® Target autoantigens are
located within the lamina lucida or, less commonly, the sublamina
densa. The former group includes 97-kDa (LABD-97) and 120-
kDa (LAD-1) fragments of the extracellular domain of collagen
XVII, while collagen VII is usually implicated in the latter.’ Salt-
split skin examination usually reveals IgA deposition on the epi-
dermal side of the vesicle (lamina lucida type), but a dermal pat-
tern (sublamina densa type) is also possible, as well as reactivity
on both sides (“mirror image” type).? Circulating IgA autoantibod-
ies are detectable in about 70% of patients, especially in children,’
but mostly with low titers.> Histologically, subepidermal vesicles
are surrounded by a neutrophil-dominant inflammatory infiltrate;
eosinophils are often present and particularly predominant in
adult-onset drug-induced LAD.3> Therefore, histologic differen-
tial diagnosis with DH and BP can be arduous.

LAD can arise in association with UC. A recent literature
review on the topic identified 39 cases of UC-associated LAD.
Most patients were male adults (mean age: 39.9 years, range: 8-
68), and UC diagnosis preceded the onset of LAD in 94% of cases,
with a mean UC duration of 6.1 years. The most frequent treat-
ments for UC included prednisolone, mesalazine, and colectomy
and/or proctectomy.® It has been suggested that in patients suffer-
ing from UC, active or latent inflammation might cause intestinal
epithelial damage and exposure of hidden epitopes, which might
cross-react with BMZ antigens and trigger autoantibody produc-
tion.® In iatrogenic LAD, the most frequently involved medication
is vancomycin, followed by phenytoin and trimethoprim/sul-
famethoxazole. Other antibiotics, non-steroidal anti-inflammatory
drugs, antiepileptic and antihypertensive agents can be implicated
as well.> Culprit medications might stimulate an autoimmune
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response by either cross-reacting with self-antigens, structurally
altering their conformation, or unmasking previously hidden epi-
topes.? In comparison with idiopathic cases, iatrogenic LAD
seems to be more frequent in males, and patients are reported to
be older (mean age: 66.5 versus 51 years).>*’ This, however,
might be due to the higher number of medications taken by older
patients in comparison with younger ones,? and other studies did
not underline any age difference between idiopathic and iatro-
genic LAD.® While some reports highlight how drug-induced
LAD rarely affects mucous membranes, no significant discrepan-
cy in terms of mucosal involvement emerged between idiopathic
and iatrogenic forms in more recent works.® In fact, no specific
clinical difference can be identified, even though iatrogenic LAD
tends to be more severe, extensive, and atypical.? Fortuna et al.
underlined how drug-induced LAD should be suspected when
cutaneous lesions rapidly resolve after medication suspension, as
happened in our case, sometimes even without the need for sys-
temic treatment; when further investigation is possible, linear IgA
deposits along the dermoepidermal junction and circulating
autoantibodies against the BMZ are no longer present after drug
withdrawal.? Latency before the onset of cutancous manifestations
is highly variable (1-780 days),? but usually less than one month.>?

The occurrence of LAD after metronidazole administration
has been reported twice before, always in combination with ceftri-
axone (Table 1).%!° An 80-year-old female suffering from
cholelithiasis with concomitant cholecystitis developed a histolog-
ically confirmed cutaneous LAD 13 days after metronidazole and
ceftriaxone initiation; after medication withdrawal, she was
administered oral prednisone, and clinical remission was achieved
within 6 weeks. No cutaneous exacerbation occurred after 1 year
of follow-up. Interestingly, a diagnosis of drug-induced LAD was
made based on both temporal plausibility and detection of ceftri-
axone- and metronidazole-specific T cells in the patient’s periph-
eral blood.” The other patient was a 64-year-old female who was
administered intravenous ceftriaxone and metronidazole for a
liver abscess and later developed a generalized edema. After 18
days, a morbilliform rash appeared on the patient’s trunk and sub-

Figure 1. a)Vesicular lesions with symmetrical distribution and
extensive involvement of the back, buttocks, and lower limbs;
b) higher magnification of vesicular lesions with annular arrange-
ment and “string of pearls” appearance; c¢) lesions of the oral
mucosa with involvement of the hard palate; d) genital involve-
ment with tense vesicles on non-inflamed skin; e) hematoxylin-
eosin histological examination of a vesicle with serohematic con-
tent and a neutrophilic and eosinophilic inflammatory infiltrate;
f) salt-split skin examination showing linear immunoglobulin A
deposition along the epidermal side (roof) of the blister.
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Table 1. Description of the three cases of metronidazole-induced linear immunoglobulin A dermatosis reported in the literature.

press

Patient
age at - . - . Direct Indirect
Authors Year | diagnosis | T2 | Comorbidities Culprit Clinical manifestations | 1stological | fuorese | immunofluorese Treatment Follow-up
sex medication examination
(years) ence ence
Multiple round
erythematous-
edematous plaques and | Subepidermal |y ¢y a0 Discontinuation of the drug. | Complete resolution of
. tense vesiculobullous blister with - . .
Metronidazole lesions involving neutrophilic deposition along Oral methy 16 lesions after 1
Current case 2023 51 F Uleerative colitis | 500 mgevery 8 | SRS | nd the Negative ‘mg/d with subsequent months of therapy. No disease
hours  fune d S dermoepidermal tapering over 20 days plus flare-up after nearly 6 years of
buttocks, witha cosinophilic | 5 ciion oral dapsone 50 mg/d follow-u
symmetric distribution. | infiltrate June P & P
The oral mucosa was
also involved
Numerous
erythematous, partly
urticarial plaques on
the trunk. Multiple, Subepidermal | 1y (incar)and
tense, partly blister. C3 (granular)
Yawalkar N ef al.’ Cholelithiasis with Metronidazole haemorrhagic hlisl‘ers Poly@otphonll deposition along Discovlinualinn of th§ drugs. | Erosions healed within 6
) 1999 80 F concomitant + cefriaxone on the trunk and distal clear infiltrate the Negative Prednisone 50 mg/d for 8 weeks. No recurrence after 1
cholecystitis extremities developed | and days year of follow-up
4 days later, Peripheral | perivascular | dermocpidermal
M P! P
leucocytosis with lymphocytes Junction
eosinophilia. Mucous
membranes were not
involved
Pruritic diffuse
morbilliform rash, Linear IgA Discontinuation of the drugs.
purpuric macules and deposition along Intravenous dexhametasone
papules, bullac on the plus steroid ointment Skin lesions subsided within
Kim JS er al.”® 2015 64 F Liver abscess Mc\rol?idazolc axil.la am! .m:ck‘ blood Sgbcpidcrma] f‘lcnn.ucpidc.n'nm] Not performed immcd‘la&cly after bul]‘ac two vyccka. Ruu!inc ful].ow-up
+ ceftriaxone eosinophilia, blister Jjunction. Diffuse formation. Oral prednisone for kidney function, which
immunoglobulin A mesangial IgA 60 mg/d one week after recovered slowly
nephropathy. Mucous deposits on bullae formation, replacing
membranes were not kidney biopsy intravenous steroid treatment
involved.

sequently evolved into bullous lesions. Kidney and skin biopsies
were performed, and a diagnosis of IgA nephropathy in associa-
tion with LAD was made. Skin lesions cleared about 14 days after
antibiotic discontinuation and systemic corticosteroid treatment,
while renal function recovered more slowly.!® In our case, we sus-
pected a metronidazole-induced form of LAD mostly based on the
2-week time latency between antibiotic intake and dermatosis
onset, alongside the rapid and excellent clinical response obtained
after medication withdrawal and only one month of systemic treat-
ment. We calculated a Naranjo score of 5 (probable adverse drug
reaction). It is possible that in our patient, underlying UC acted as
a predisposing or concurrent precipitating factor in inducing LAD.

Conclusions

LAD is a rare and often challenging entity in terms of success-
ful treatment. To our knowledge, this is the third report of metron-
idazole-induced LAD and the first in which metronidazole was
not administered in association with ceftriaxone. Hence, we
believe that metronidazole should be considered as possibly
responsible when a case of iatrogenic LAD is suspected, although
it seems to be infrequently implicated. Our case also underlines
how discontinuation of the offending drug is crucial, as it leads to
a quicker clinical remission and reduces the need for systemic
treatment. Furthermore, when the culprit medication is no longer
administered, the prognosis is excellent and disease flare-ups are
unusual.
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