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Abstract
Background:  Linear  IgA  bullous  dermatosis  (LABD)  is  an  uncommon  disease  with  only  a  few
reported studies  in  large  series  with  long  follow-up  periods.
Objectives:  To  evaluate  the  clinical  presentation,  immunopathological  features,  management,
and disease  course  in  LABD  patients.
Methods:  Data  including  demographics,  clinical  features,  histopathological  and  immunofluo-
rescence findings  of  LABD  patients,  in  addition  to  the  preferred  treatments  and  responses  to
treatments  were  evaluated.
Results:  Among  26  patients  diagnosed  with  LABD,  17  (65.4%)  were  female.  The  mean  age  was
40.3 ±  22.4  (6---80)  years  of  whom  21  were  adults.  The  most  common  mucosal  involvement  was
oral (n  =  9,  34.6%).  Continuous  linear  IgA  deposition  was  present  on  the  basement  membrane
zone of  all  patients  in  addition  to  C3  (n  =  13),  IgG  (n  =  9),  IgM  (n  =  4),  and  fibrinogen  (n  =
4). Three  patients  were  lost  to  follow-up  without  any  treatment.  Dapsone  was  the  treatment
of choice  in  most  (n  =  21,  91.3%)  patients  in  addition  to  systemic  corticosteroids  (n  =  17),
azathioprine  (n  =  3),  tetracycline  and  nicotinamide  (n  =  2).  Complete  and  partial  remissions
were achieved  in  11  (47.8%)  and  12  (52.2%)  patients,  respectively,  in  a  mean  follow-up  period
of 45.9  ±  43.9  (3---158)  months.  Furthermore,  17  patients  were  still  under  treatment  at  the  end
of the  follow-up  period.
Study  limitations: Retrospective  study  conducted  in  a  single  center.
Conclusions:  LABD  may  occur  at  two  separate  peaks,  one  in  the  second  and  the  other  in  the
sixth decade  of  life  with  a  female  predominance.  Other  immunoglobulins  may  be  associated
with dominant  IgA  antibody  deposition  and  the  most  commonly  used  therapeutic  option  for

LABD patients  was  oral  dapsone.
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Table  1  Demographic  characteristics,  comorbidities  and
possible  triggering  factors  of  patients  with  linear  IgA  bullous
dermatosis.

Characteristics  n  (%)

Demographics  n  =  26
Gender
Male 9  (34.6)
Female  17  (65.4)
Age group  at  onset  of  LABD  (years)  n  =  26
0---9 3  (11.5)
10---19 4  (15.4)
20---29 3  (11.5)
30---39 3  (11.5)
40---49  1  (3.8)
50---59  7  (26.9)
60---69  3  (11.5)
70---79  1  (3.8)
80---89 1  (3.8)
Comorbidities  n  =  26
Hypertension  3  (11.5)
Diabetes  mellitus 3  (11.5)
Congestive  heart  failure 3  (11.5)
Osteoporosis  2  (7.7)
Epilepsy  2  (7.7)
Hyperlipidemia  2  (7.7)
Cirrhosis  2  (7.7)
Hypothyroidism  2  (7.7)
Others  8  (30.8)
Possible  triggering  factors n  =  26
Pregnancy  2  (7.7)
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showed  IgA  deposition  at  the  basement  membrane  zone.  In
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inear  IgA  bullous  dermatosis  (LABD)  is  an  uncommon
cquired  autoimmune  subepidermal  vesiculobullous  disease
hat  is  characterized  by  continuous  linear  IgA  deposits
n  the  basement  membrane  zone  visualized  on  direct
mmunofluorescence  microscopy  (DIF).1---5 Compared  with
ther  immunobullous  diseases,  LABD  is  immunologically  a
eterogeneous  disease  with  pathogenic  IgA  autoantibodies
gainst  different  hemidesmosome  antigens.2,6 The  disease
ffects  adults  and  children  with  only  a  few  reported  studies
n  large  series  in  the  literature.1---21 Given  the  rarity  of  LABD,
ts  definition,  long-term  follow-up,  and  the  natural  course
f  the  disease  are  still  not  fully  elucidated.1---22 The  authors
imed  to  evaluate  the  clinical  presentation,  immunopatho-
ogical  features,  management,  and  disease  course  in  the
atients  diagnosed  with  LABD  with  a  long-term  follow-up
nd  compare  these  findings  with  literature  data.

aterials and methods

his  is  a  retrospective  study  of  all  consecutive  patients
iagnosed  with  LABD  between  1990  and  2022  in  a  ter-
iary  dermatology  center.  The  diagnosis  of  LABD  was
onfirmed  by  histopathological  and  immunofluorescence
direct  and  indirect)  findings,  in  addition  to  Enzyme-Linked
mmunosorbent  Assay  (ELISA)  levels  of  anti-BP180  and/or
nti-BP230  antibodies.  Histopathological  examination  of
ll  patients  showed  subepidermal  bullae  with  neutrophilic
nd/or  eosinophilic  infiltrates  in  the  papillary  dermis.  The
IF  examination  of  perilesional  skin  showed  isolated  linear

gA  deposition  or  dominant  linear  IgA  deposition  in  addi-
ion  to  concomitant  linear  IgG,  IgM,  and/or  C3  deposition
n  all  patients.  The  data  including  gender,  age  at  diagnosis,
linical,  histopathological  and  immunofluorescence  findings
ere  obtained  from  a  review  of  patients’  medical  records.

n  addition,  comorbidities,  possible  triggering  factors,  the
hoice  of  treatments,  and  outcomes  at  the  end  of  follow-up
ime  were  also  recorded.  The  patients’  quantitative  data
re  expressed  as  a  number,  percentage,  mean,  or  median
range).

The  patients  in  this  manuscript  have  given  written
nformed  consent  to  the  publication  of  their  case  details.
his  study  was  conducted  in  accordance  with  the  eth-
cal  standards  of  the  institutional  committee  and  with
he  Declaration  of  Helsinki  (Approval  number:  E-29624016-
50.99-816593).

esults

mong  a  total  of  984  patients  followed  up  at  our  autoim-
une  bullous  disease  outpatient  clinic,  only  26  (2.6%)  were
iagnosed  with  LABD  in  the  last  32  years.  The  mean  age
f  LABD  patients  at  the  time  of  diagnosis  was  40.3  ±  22.4

6---80)  years,  of  whom  17  (65.4%)  were  female.  Most  of  them
n  =  21)  were  adults  with  a  mean  age  of  47.2  ±  18.9  years
nd  five  were  children  with  a  mean  age  of  11  ±  4.9  years
t  the  time  of  diagnosis.  In  addition,  LABD  most  commonly
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Lung  carcinoma  1  (3.8)
Infection/antibiotherapy  1  (3.8)

ccurred  in  the  second  (n  =  4,  15.4%)  and  sixth  decade  (n  =
,  26.9%)  in  these  patients  (Table  1).

Hypertension  (n  =  3),  diabetes  mellitus  (n  =  3),  congestive
eart  failure  (n  =  3),  osteoporosis  (n  =  2),  epilepsy  (n  =  2),
yperlipidemia  (n  =  2),  cirrhosis  (n  =  2),  and  hypothyroidism
n  =  2)  were  most  commonly  associated  comorbidities
n  adult  patients  (Table  1).  Chronic  renal  failure,  dia-
etes  insipidus,  essential  thrombocytosis,  asthma,  chronic
bstructive  pulmonary  disease,  rheumatoid  arthritis,  gas-
ritis,  and  myocardial  infarction  were  other  comorbidities
hat  were  recorded  in  one  adult  patient  each.  The  possi-
le  triggering  factors  for  disease  onset  found  in  patients
ere  pregnancy  (n  =  2),  lung  carcinoma  (n  =  1),  urinary  tract

nfection  and  antibiotherapy  (n  =  1)  (Table  1).
In  DIF  examination,  continuous  linear  IgA  deposition  was

resent  on  the  basement  membrane  zone  of  all  patients
Fig.  1) in  addition  to  C3  (n  =  13),  IgG  (n  =  9),  IgM  (n  =  4),
nd  fibrinogen  (n  =  4)  (Table  2).  The  authors  could  perform
ndirect  Immunofluorescence  (IIF)  in  18  patients  of  whom  six
ddition,  two  of  them  had  IgG  positivity  at  the  basement
embrane  zone,  as  well.  Anti-BP230  IgG  antibodies  were
etected  positive  with  ELISA  in  only  two  patients  (Table  2).
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Figure  1  The  direct  immunofluorescence  examination
demonstrates  a  continous  linear  IgA  deposition  along  the
basement  membrane  zone  in  a  patient  with  linear  IgA  bullous
d
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Table  2  Clinical  and  laboratory  characteristics  of  patients
with linear  IgA  bullous  dermatosis.

Characteristics  n  (%)

Clinical  Manifestation  n  =  26
Only  skin  lesion  17  (65.4)
Skin and  mucosal  lesions  9  (34.6)
-Oral  lesion  9  (34.6)
-Ocular  lesion  1  (3.8)
-Nasal  lesion  1  (3.8)
DIF  findings  n  =  26
IgA ±  IgM,C3 17  (65.4)
IgA +  IgG  ±  IgM,C3 9  (34.6)
IIF findings n  =  26
IgA+,  IgG+  2  (7.7)
IgA+,  IgG-  4  (15.4)
IgA-,  IgG-  12  (46.2)
NA 8  (30.8)
Serological  (ELISA)  findings n  =  26
BP180/230  IgG- 9  (34.6)
BP230  IgG+ 2  (7.7)
Bp180  IgG+ 0  (0)
NA 15  (57.7)

n
p

m
period  of  45.9  ±  43.9  (3---158)  months.  Dapsone  was  the
treatment  of  choice  in  most  (n  =  21,  91.3%)  patients  in  addi-
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ermatosis.

Clinically,  vesiculobullous  skin  lesions  with  erosion  and
rusting  sometimes  with  an  annular  appearance  were  seen
n  all  LABD  patients  (Figs.  2  and  3  A).  While  in  17  (65.4%)
atients  the  disease  presented  with  skin  lesions  alone,  in
thers  (n  =  9,  34.6%)  mucosal  involvement  was  associated

ith  skin  lesions.  The  most  common  mucosal  involvement
as  oral  (n  =  9)  (Fig.  3B),  followed  by  ocular  (n  =  1)  and

t
(

igure  2  (A)  Vesiculobullous  skin  lesions  with  erosion  and  crusting
ermatosis. (B)  Arciform  vesiculobullous  lesions  in  a  ‘‘cluster  of  jew
ermatosis.

3

DIF, Direct Immunofluorescence; IIF, Indirect Immunofluores-
cence; NA, Non-Available.

asal  mucosa  (n  =  1),  all  of  which  were  recorded  in  adult
atients  with  LABD  (Table  2).

Three  patients  were  lost  to  follow-up  without  any  treat-
ent  and  other  (n  =  23)  patients  were  followed  up  for  a  mean
ion  to  systemic  corticosteroids  (SC)  (n  =  17),  azathioprine
n  =  3),  tetracycline  and  nicotinamide  (n  =  2).  Complete  and

 limited  to  the  back  of  an  adult  patient  with  linear  IgA  bullous
els’’  configuration  in  an  adult  patient  with  linear  IgA  bullous
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Figure  3  (A)  Tense  vesiculobullous  lesions  in  the  palmar  region  in  a
and tense  bullous  lesions  on  the  oral  mucosa  of  an  adult  patient  wit

Table  3  Treatments  and  treatment  response  of  patients
with linear  IgA  bullous  dermatosis.

Characteristics  n  (%)

Treatment n  =  23
Dapsone  21  (91.3)
Systemic  corticosteroid 17  (73.9)
Azathioprine  3  (13)
Nicotinamide  and  tetracycline  2  (8.7)
Colchicum  1  (4.3)
Topical  corticosteroid/tacrolimus  1  (4.3)
Other  (Mycophenolate  mofetil,

cyclophosphamide,  immunoadsorption,
intravenous  immunoglobulin,  rituximab,
cyclosporine  A)

1  (4.3)

Treatment  response  n  =  23
Treatment  discontinuation  due  to  complete

remission
6  (26.1)

Complete  remission  under  treatment  5  (21.7)
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Partial  remission  under  treatment  12  (52.2)

artial  remissions  were  achieved  in  11  (47.8%)  and  12  (52.2%)
atients,  respectively,  and  17  patients  were  still  under  treat-
ent  at  the  end  of  the  follow-up  period  (Table  3).  In  all  child
atients  with  LABD,  dapsone  was  utilized  at  a  dosage  rang-
ng  from  0.5  to  1  mg/kg  per  day.  Additionally,  two  of  these
atients  received  SC  treatment  in  conjunction  with  dapsone
herapy.  One  was  lost  to  follow-up  and  the  other  four  chil-
ren  had  a  median  follow-up  duration  of  21  (2---129)  months
ith  a  partial  treatment  response  in  three  of  them.

iscussion

ABD  is  a  rare  autoimmune  subepidermal  bullous  disease
ith  an  insufficiently  understood  pathogenesis.  LABD  has
istinct  characteristics  in  adults  and  children,  in  terms  of
otential  triggers,  clinical  manifestations,  and  prognosis
ith  only  a  few  studies  on  large  series.  In  addition,  the

ong-term  evolution  of  the  disease  is  poorly  described  in

ost  of  them.1,3,4,7---13 In  this  retrospective  study,  the  authors
valuated  the  clinical  characteristics,  treatments  and  out-
omes  of  26  patients  of  LABD  with  a  relatively  long  follow-up
eriod;  the  first  large  case  series  reported  from  Turkey.
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n  adult  patient  with  linear  IgA  bullous  dermatosis.  (B)  Erosions
h  linear  IgA  bullous  dermatosis.

LABD  is  not  only  a  clinically  heterogeneous  disease
ut  also  one  that  produces  heterogeneous  autoantibod-
es  targeting  multiple  antigens.2,8 The  97  and  120  kd  are
leavage  products  of  Bullous  Pemphigoid  antigen  2  (BP180)
nd  are  major  antigenic  targets  for  IgA  autoantibodies.1

ther  autoantigens  described  are  BP230,  type  VII  collagen,
nd  laminin  332.5,11,14 Anti-BP230  IgG  antibodies  were  also
etected  positive  with  ELISA  in  our  two  patients  (Table  2).

LABD  may  occur  at  two  separate  peaks,  one  in  the
eenage  and  early  adult  years  and  the  other  in  the  sixth
ecade  of  life  with  a  female  predominance,  as  in  the  studied
atients  (Table  1).2 In  children,  the  age  of  onset  is  classically
n  the  preschool  years  which  is  also  known  as  chronic  bullous
ermatosis  of  childhood,  the  most  common  autoimmune  bul-
ous  dermatosis  found  in  children.3,6,12 In  contrast  to  adults,
ales  may  be  more  commonly  affected  by  childhood  LABD,

s  in  this  series  (M/F:  1.5).12 The  two  variants  have  certain
linical  differences,  but  their  histologic  and  DIF  findings  are
dentical.2,6

The  onset  of  LABD  is  frequently  preceded  by  one  of
everal  triggering  factors,  including  drugs,  vaccinations,
nfections,  and  autoimmune  disorders.3,4,15 Often  LABD
ccurs  in  the  setting  of  a coexisting  infection  or  underly-
ng  disease,  which  is  thought  to  act  as  an  immunological
rigger  in  the  development  of  bullous  disease,  as  seen  in
ne  of  the  patients.  This  raises  the  question  of  the  role  of
he  underlying  infectious  disease  itself  or  the  role  of  only
he  drug  itself.2 Vancomycin  has  been  suspected  in  more
han  half  of  the  cases  of  drug-induced  LABD  patients  which
as  not  recorded  in  the  studied  patients.14 Previously,  it  was

hown  that  drug-induced  LABD  may  show  spontaneous  remis-
ion  following  cessation  of  the  responsible  drug.  However,  in
ome  patients  drug-induced  LABD  may  be  more  severe  than
diopathic  LABD  mimicking  toxic  epidermal  necrolysis.6,14

Although  the  association  of  ulcerative  colitis  with  LABD
as  been  reported  previously  in  approximately  7%  of
atients,  this  association  was  not  recorded  in  the  present
eries.1,4,5,10,13,16---19 Among  those  with  such  an  association,
lcerative  colitis  preceded  the  onset  of  LABD  in  94%  of  the
atients  and  interestingly  colectomy  improved  LABD  lesions
n  some  patients.5,18 It  has  been  hypothesized  that  intestinal

nflammation  may  induce  the  exposure  and  presentation  of
ntestinal  antigens  including  BP180  that  are  cross-reactive
o  cutaneous  antigens,  stimulating  autoimmune  response
o  antigens  of  cutaneous  basement  membrane  zones.4,10,18
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uture  studies  may  clarify  the  causal  relationship  between
hese  two  diseases.  Although  adult  LABD  patients  had  many
omorbidities,  a  striking  association  of  any  comorbidity  with
ABD  was  not  remarkable  in  this  series  (Table  1).

The  gold  standard  diagnostic  method  for  the  disease  is
IF  examination  of  perilesional  skin  which  must  demonstrate

inear  IgA  deposition  along  the  basement  membrane  zone
s  the  disease  name  implies.  Other  immunoreactants  such
s  IgG,  IgM,  and/or  C3  may  show  an  association  with  dom-
nant  IgA  antibody  deposition  in  DIF  examination  of  LABD
atients.2,13 In  a  recent  study,  clinical  manifestations  and
erological  findings  were  analyzed  in  101  patients  with  lin-
ar  IgA  deposition  with  or  without  linear  C3  deposition
long  the  basement  membrane  zone,  excluding  those  with
oncurrent  linear  IgG  and/or  IgM  deposition  among  LABD
atients,  based  on  DIF  findings,  unlike  the  present  study.9

lthough  IgG  deposition  was  not  present  along  the  basement
embrane  zone  with  DIF  in  this  study  population,  approx-

mately  half  of  the  patients  (54  of  101  patients)  had  IgG
nti-basement  membrane  zone  antibodies  detected  either
y  IIF,  immunoblotting,  or  ELISA.  In  addition,  the  patients
ith  and  without  IgG  antibodies  detected  either  by  IIF,

mmunoblotting,  or  ELISA  were  compared  regarding  clinical
anifestations  and  no  statistical  differences  were  found  in

ny  of  the  variables  between  the  two  groups.9 In  another
tudy  reported  from  Japan  analyzing  213  cases  previously
eported  in  the  literature,  clinical  appearance  did  not  show
ny  obvious  difference  between  the  IgA/G  type  and  IgA  type
f  LABD  patients,  and  this  finding  was  also  confirmed  in  other
arge  series.13,17 However,  it  has  also  been  stated  that  IgG
ontributed  less  frequently  to  the  infantile  type  than  to  the
dult  type  and  most  cases  showing  localization  of  antigen
o  the  dermal  side  in  IIF  were  the  IgA/G  type  of  LABD.17 It
as  suggested  that  there  is  no  need  to  exclude  the  patients

howing  IgG  deposition  in  addition  to  dominant  IgA  from  a
iagnosis  of  LABD.9,13,17 In  the  present  series,  IgG  deposition
n  the  basement  membrane  zone  was  detected  in  35%  of  the
atients  in  DIF  examination,  a  ratio  similar  to  that  reported
n  other  studies.12,13,19

The  IIF  has  also  been  used  to  detect  circulating  antibodies
gainst  different  antigens  and  its  sensitivity  ranges  between
0%  and  50%  in  LABD  patients.3,6 Circulating  IgA  antibodies
evealed  a  positive  result  in  the  IIF  examination  in  33.3%  of
atients  of  whom  the  test  could  be  performed,  which  was
onsistent  with  the  literature.3,6,12

Cutaneous  manifestations  in  LABD  are  heterogeneous  and
ay  mimic  other  bullous  diseases.  Descriptions  in  the  lit-
rature  range  from  target-like  to  erythematous  papules,
rticarial  plaques,  or  vesiculobullous  eruptions.  Lesions  may
ppear  as  tense  arciform  bullae  in  a  ‘‘cluster  of  jew-
ls’’  configuration  as  seen  in  bullous  pemphigoid  or  less
ommonly  as  grouped  papulovesicles  as  seen  in  dermatitis
erpetiformis  which  were  the  clinical  presentation  mostly
ecorded  in  patients  (Fig.  2B).  Furthermore,  clinical  presen-
ations  with  similarities  to  Stevens-Johnson  syndrome,  and
oxic  epidermal  necrolysis  have  also  been  described  previ-
usly  which  were  not  recorded  in  this  series.2,3,13

LABD  can  also  have  mucosal  involvement  in  about

0%---80%  of  patients  with  a  lower  ratio  in  childhood  LABD,
s  in  this  series.2,6,12,13,19,20 The  most  commonly  involved
ucosal  surfaces  are  the  oral  mucosa  and  conjunctiva,
hich  were  detected  in  34.6%  and  3.8%  of  this  series,  respec-
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ively.  Previously,  it  was  shown  that  LABD  patients  with
ucosal  involvement  are  at  risk  of  chronic  evolution  of  their
isease.13 Cutaneous  lesions  typically  heal  without  scarring,
ut  mucosal  involvement  may  lead  to  scarring.6,8,13,21 In  one
dult  patient  in  this  series  with  conjunctival  involvement,

 treatment-resistant  disease  course  including  cyclophos-
hamide,  immunoadsorption,  intravenous  immunoglobulin,
nd  rituximab  was  present,  leading  to  significant  conjuncti-
al  scarring  and  loss  of  visual  acuity.

Systematic  reviews  with  randomized  clinical  trials
egarding  treatment  are  scarce  in  some  autoimmune  bullous
ermatoses  including  LABD  due  to  the  low  incidence  of  these
iseases.22 Various  therapeutic  options  have  been  used  for
ABD  since  its  original  discovery  in  the  1970s,  but  the  most
ommonly  used  one  is  oral  dapsone  worldwide.2,6,12 The
ost  commonly  used  therapeutic  option  for  LABD  patients  in

his  series  was  also  oral  dapsone  with  an  adjunctive  admin-
stration  of  oral  corticosteroids  to  gain  control  over  the
isease  in  most  of  them.  Interestingly,  multiple  antibiotic
herapies  including  erythromycin  and  tetracyclines  have  also
roven  to  be  beneficial  in  controlling  the  disease  without  any
nderlying  infectious  etiology.6 Nicotinamide  may  be  bene-
cial  as  an  adjunctive  treatment  which  was  used  in  only
wo  of  the  adult  patients  as  a  combination  treatment  with
etracyclines.6 It  was  not  possible  to  conclude  the  treat-
ent  response  in  addition  to  the  disease  course  of  the  child
atients  since  the  number  was  small.

The  main  limitations  of  the  present  study  were  its  retro-
pective  nature,  to  be  conducted  in  a  single  tertiary  center
ver  a  very  long  period  and  the  small  number  which  depends
n  the  rarity  of  the  disease.  In  addition,  immunoblotting
ould  not  be  performed  in  the  studied  cohort.

onclusion

ABD  may  occur  at  two  separate  peaks,  one  in  the  second
nd  the  other  in  the  sixth  decade  of  life  with  a  female  pre-
ominance,  as  in  this  series.  Other  immunoglobulins  may
e  associated  with  dominant  IgA  antibody  deposition  in  DIF
xamination  of  LABD  patients.  The  most  commonly  used
herapeutic  option  for  LABD  patients  was  oral  dapsone  with
n  adjunctive  administration  of  oral  corticosteroids  in  most
f  the  studied  patients.
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