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Abstract

Linear immunoglobulin (Ig) A disease (LAD) is a rare autoimmune blistering dermatosis caused by
linear deposition of IgA1 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 administration. Among medications, antibiotics are most commonly
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 metronidazole discontinuation and a short course of oral methylprednisolone
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 autoimmune 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 individuals 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 presentation consists of subepidermal
vesicles or bullae with a tense consistency, 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 topical corticosteroids, while refractory cases require other sulfonamides, colchicine, or
systemic immunosuppressants.!

Case report

A 5l-year-old woman was referred to our unit in early May 2017 due to a moderately pruritic
generalized dermatosis which had abruptly arisen about 1 month earlier. She suffered from
ulcerative 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-edematous 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-inflamed skin. Some were isolated, while others were either clustered or grouped in an annular
fashion with a ‘string of pearls’ aspect. Erosions and partially crusted lesions were visible as well.
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 highlighted 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. ELISA 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, suspecting a possible drug-induced
LAD, oral metronidazole was suspended. The patient started a treatment course with oral
methylprednisolone 16 mg/d with subsequent tapering over 20 days and oral dapsone 50 mg/d.



Within 1 month of therapy, complete resolution of mucocutaneous lesions was achieved, and only
sporadic milia were appreciable where blisters had previously arisen, especially on the buttocks.
Therefore, 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 production and deposition of IgA autoantibodies of the Al 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 epidermal
side of the vesicle (lamina lucida type), but a dermal pattern (sublamina densa type) is also possible,
as well as reactivity on both sides (‘mirror image’ type).> Circulating IgA autoantibodies 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.> Therefore, histologic differential 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. Most
frequent treatments for UC included prednisolone, mesalazine, and colectomy and/or proctectomy.
It has been suggested that in patients suffering 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 production.®

In iatrogenic LAD, the most frequently involved medication is vancomycin, followed by phenytoin
and trimethoprim/sulfamethoxazole. Other antibiotics, non-steroidal anti-inflammatory drugs,
antiepileptic and antihypertensive agents can be implicated as well.> Culprit medications might
stimulate an autoimmune response by either cross-reacting with self-antigens, structurally altering
their conformation, or unmasking previously hidden epitopes.? 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 vs. 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 iatrogenic LAD.® While some reports highlight how drug-
induced LAD rarely affects mucous membranes, no significant discrepancy 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 systemic 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 cutaneous
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 ceftriaxone (table 1).>!® A 80-year-old female suffering from cholelithiasis
with concomitant cholecystitis developed a histologically 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 ceftriaxone- and metronidazole-specific T cells in the
patient’s peripheral 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



oedema. After 18 days, a morbilliform rash appeared on the patient’s trunk and subsequently
evolved into bullous lesions. Kidney and skin biopsies were performed, and a diagnosis of IgA
nephropathy in association 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 suspected 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 treatment.
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 successful treatment. To our knowledge, this
is the third report of metronidazole-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, prognosis is excellent and
disease flare-ups unusual.
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Figure 1: a) vesicular lesions with symmetrical distribution and extensive involvement of the
back, buttocks and lower limbs; b) enlargement of vesicular lesions with annular
arrangement and “string of pearls” appearance; c) lesions in the oral mucosa with
involvement of the hard palate; d) genital involvement; ¢) haematoxylin-eosin histological
image of a vesicle, which has serum haematic content and eosinophilic infiltrate; f) salt split
skin: positive for IgA on the epidermal side.




Table 1: description of similar cases of LAD occurring after the use of metronidazole

Author | Y | Patie | Patiec | Concomit | Culprit Clinical Histolog | DIF IIF Treatment Follow-up
nt nt
S ea | age sex ant medicati | manifestatio ical
at
r diag diseases on n examina
nosis
tion
Curren | 2 51 F Ulcerative | Metroni Multiple subepid | Linear Negative | Discontinuation Complete
dazole round ermal IgA of the drug. Oral | resolution  of
tcase 0 colitis 500 mg | erythematou | blister depositio methylprednisolo | mucocutaneous
every 8 | s-edematous | with n along ne 16 mg/die | lesions after 1
2 . .
hours plaques and | infiltrate | the with subsequent | months of
3 tense of dermoepi tapering over 20 | therapy.
vesiculobull neutrop dermal days and oral | disease flare-up
ous lesions | hils and | junction dapsone 50 | after nearly 6
involving eosinop mg/die years of follow-
axillae, hils up
trunk,
genitals,
buttocks,
with a
symmetric
distribution..
The oral
mucosa was
also involved
Kim 2 | 64 F Liver Metroni Pruritic Subepid | Linear Not Discontinuation Skin lesions
IS, dazole + | diffuse ermal IgA done of the drugs. | subsided within
Choi 0 abscess Ceftriax | morbilliform | blister depositio Intravenous two weeks.
M, .
Nam | one rash, n along dexhametasone, Routine follow-
CH, et purpuric the steroid up for kidney
al 10 5 macules and dermoepi ointmentimmedi | function wich
papules, dermal ately after bullae | recovered
bullae on junction. formation. Oral | slowly
axilla ~ and Diffuse prednisone 60
neck, blood mesangia mg/die one week
eosinophilia, 1 IgA aftrer bullae
immunoglob deposits formation,
ulin A also at replacing
nephropathy. the intravenous
Mucous kidney steroid treatment
membranes biopsy
were not
involved.
Yawal 1 80 F Cholelithi | Metroni Numerous Subepid | Strong Negative | Discontinuation Erosions heald
kar.N, asis with | dazole + | erythematou | ermal depositio of the drugs. 50 | within 6 weeks.
Reime | 9 concomita | Ceftriax | s, partly | blister. n of IgA mg/die On a follow-up
EA.’ 9 nt one urticarial Polymor | (linear) prednisone for 8 | examination 1
Y?E:lt cholecysti plaques on | phonucl | and C3 days year later the
al® 9 tis the trunk. | ear (granular patient had no
Multiple, infiltrate | ) along signs of
tense, partly | and the recurrence.
hemorrhagic | perivasc | epiderma
blisters  on | ular 1
the trunk and | lympho basement
distal cytes. membran
extremities e zone
developed 4
days later.
Peripheral
leucocytosis
with
eosinophilia.
Mucous
membranes

were

not




involved




