
O

I
A
t

R

D

R
A

h
0
B

Anais Brasileiros de Dermatologia 2023;98(6):787---792

Anais Brasileiros de

Dermatologia
www.anaisdedermatologia.org.br

RIGINAL ARTICLE

s transition  between  subtypes  of pemphigus  possible?
 series  of  pemphigus  vulgaris  patients  showing  the
ransition to pemphigus  foliaceus�

ifkiye Kucukoglu , Tugba Atci ∗, Gizem Pinar Sun

epartment  of  Dermatology  and  Venereology,  Istanbul  University  Faculty  of  Medicine,  Istanbul,  Turkey

eceived 27  July  2022;  accepted  22  September  2022
vailable  online  23  June  2023

KEYWORDS
Autoimmune
diseases;
Pemphigus;
Skin  diseases,
vesiculobullous

Abstract
Background:  Pemphigus  vulgaris  (PV)  and  pemphigus  foliaceus  (PF)  are  subtypes  of  pemphigus
with distinct  clinical  and  laboratory  features.  The  transition  between  these  two  subtypes  has
rarely been  reported  previously.
Methods:  The  data  of  PV  patients  who  exhibited  clinical  and  immunoserological  transition  to
PF during  the  follow-up  period  were  retrospectively  evaluated  regarding  their  demographical,
clinical,  and  laboratory  characteristics.
Results:  Among  453  patients  diagnosed  with  PV,  13  (2.9%)  patients  exhibited  clinical  and
immunoserological  transition  from  PV  to  PF.  The  mean  age  of  PV  patients  at  the  time  of  diagno-
sis was  39.8  ±  14.7  (19---62)  years  and  7  (53.8%)  of  them  were  female.  These  patients  showed
clinical and  immunoserological  transition  from  PV  to  PF  after  a  period  ranging  from  4  months
to 13  years  (mean  36.2  ±  41  months).  In  addition  to  typical  clinical  features  of  PF,  all  patients
had positive  anti-desmoglein-1  and  negative  anti-desmoglein-3  antibody  levels  after  the  clini-
cal transition  had  occurred  without  any  mucosal  involvement.  During  a  mean  7.8  ±  5.8  (2---21)
years of  follow-up  period  after  the  transition  from  PV  to  PF,  only  one  female  patient  had  expe-

rienced a  re-transition  to  PV  characterized  by  a  relapse  of  disease  involving  mucosal  surfaces
with positive  anti-desmoglein-3  antibody  levels  following  a  5-year  period  of  remission  period
without treatment.
Study  limitations:  Single-center  study  with  a  retrospective  study  design.

� Study conducted at the Istanbul University Faculty of Medicine, Istanbul, Turkey.
∗ Corresponding author.

E-mails: dr.tugbaertan@hotmail.com, tugba.ertan@istanbul.edu.tr (T. Atci).

ttps://doi.org/10.1016/j.abd.2022.09.012
365-0596/© 2023 Sociedade Brasileira de Dermatologia. Published by Elsevier España, S.L.U. This is an open access article under the CC
Y license (http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.1016/j.abd.2022.09.012
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2022.09.012&domain=pdf
https://orcid.org/0000-0001-5500-279X
https://orcid.org/0000-0003-0505-3788
https://orcid.org/0000-0002-6177-5841
mailto:dr.tugbaertan@hotmail.com
mailto:tugba.ertan@istanbul.edu.tr
https://doi.org/10.1016/j.abd.2022.09.012
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


R.  Kucukoglu,  T.  Atci  and  G.P.  Sun

Conclusion:  Our  series  is  the  largest  group  of  patients  reported  to  show  the  transition  from
PV to  PF  to  date  with  a  long  follow-up  period.  The  reason  behind  the  disappearance  of  anti-
desmoglein-3  antibodies  and  the  pathogenesis  of  this  phenomenon  is  not  yet  elucidated.
© 2023  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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emphigus  Vulgaris  (PV)  and  Pemphigus  Foliaceus  (PF)  are
wo  major  subtypes  of  pemphigus  with  different  clinical  and
istopathological  features  as  well  as  anti-Desmoglein  (Dsg)
ntibody  profiles.  PV  differs  from  PF  by  mucosal  involvement
nd  suprabasal  acantholysis  and  is  subdivided  into  a  mucosal
ominant  type  (mPV)  that  has  anti-Dsg3  antibodies  and  a
ucocutaneous  subtype  (mcPV)  that  displays  both  anti-Dsg1

nd  anti-Dsg3  antibodies.  PF  patients  present  with  exclu-
ive  skin  involvement  with  subcorneal  acantholysis  caused
y  anti-Dsg1  antibodies.1,2

The  transition  between  these  two  subtypes  of  pemphigus
as  rarely  been  reported  in  the  last  30  years.  The  transition
rom  PV  to  PF  is  rare  in  which  the  underlying  immunolog-
cal  changes  are  not  well  understood.  To  the  best  of  our
nowledge,  only  36  cases  of  switching  from  PV  to  PF  were
escribed  in  the  literature  until  today.2---17 In  this  study,  we
imed  to  describe  the  clinical  and  immunoserological  fea-
ures  of  13  patients  showing  the  transition  from  PV  to  PF
uring  their  disease  course  with  a  long  follow-up  period  of  up
o  21  years  following  the  transition  and  a  detailed  literature
eview  about  this  topic.

aterials and methods

edical  files  of  patients  diagnosed  with  PV  in  autoimmune
ullous  diseases  outpatient  clinic  in  the  tertiary  center
etween  1987  and  2021  were  retrospectively  analyzed.
he  diagnosis  of  pemphigus  patients  was  based  on  clinical,
istopathological,  Direct  Immunofluorescence  Microscopy
DIF),  Indirect  Immunofluorescence  (IIF)  and  Dsg  Enzyme-
inked  Immunosorbent  Assay  (ELISA)  where  available.  The
ata  of  patients  regarding  the  demographical  information,
V  subtype  (mPV  and  mcPV),  applied  treatments  before
ransition,  time  to  transition,  and  follow-up  data  after  the
ransition  was  recorded.  The  transition  from  PV  to  PF  was
efined  based  on  both  the  clinical  findings  and  anti-Dsg  ELISA
evels  when  available.

The  study  was  approved  by  the  institutional  ethical  com-
ittee  and  conducted  in  accordance  with  the  Declaration  of
elsinki  (Approval  number:  E-29624016-050.99-358339).

esults

rom  a  total  of  453  patients  diagnosed  with  PV  in  the
epartment,  13  (2.9%)  patients  exhibited  clinical  and

mmunoserological  transition  from  PV  to  PF  during  their
ollow-up  period.  Demographical  data,  clinical,  histopatho-
ogical,  and  serological  features  of  these  patients  are  shown
n  Table  1.
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Six  male  and  seven  female  PV  patients  with  a  mean  age
f  39.8  ±  14.7  (19---62)  years  at  the  time  of  diagnosis  were
ncluded  in  this  study.  Twelve  patients  were  diagnosed  with
cPV  and  only  one  patient  with  cutaneous  PV  with  charac-

eristic  clinical,  histopathological,  and  immunoserological
eatures  (Table  1).  Ten  patients  had  positive  anti-Dsg-1  and
nti-Dsg3  levels  detected  with  ELISA  at  the  time  of  PV  diag-
osis,  one  patient  had  positive  Dsg1  levels  but  anti-Dsg3
ould  not  be  tested.  However,  this  patient  had  mcPV  clin-
cally  and  showed  suprabasal  and  intraepidermal  cleavage
istopathologically.  Unfortunately,  the  Dsg  ELISA  test  was
ot  available  at  the  time  of  presentation  of  the  two  other
atients  who  had  the  longest  follow-up  period  in  the  present
tudy  (13  and  21  years)  (Table  1).  During  follow-up,  all  these
atients  were  observed  to  clinically  showed  the  transition
rom  PV  to  PF  after  a  duration  ranging  from  four  months
o  13  years  (mean:  36.2  ±  41  months).  In  addition  to  typi-
al  clinical  features  of  PF,  all  patients  had  positive  anti-Dsg1
nd  negative  anti-Dsg3  levels  after  the  clinical  transition  had
ccurred  without  any  mucosal  involvement.  During  a  mean
.8  ±  5.8  (2---21)  years  follow-up  period  after  the  transi-
ion  from  PV  to  PF,  only  one  female  patient  had  experienced

 re-transition  to  PV  characterized  by  a  relapse  of  disease
nvolving  mucosal  surfaces  with  positive  anti-Dsg3  antibody
evels  following  a  5-year  period  of  remission  period  without
reatment.

iscussion

he  two  major  subtypes  of  pemphigus,  PV  and  PF,  have
heir  own  distinct  clinical,  histological,  and  immunological
haracteristics.1,6 Transition  from  PV  to  PF  is  an  uncommon
henomenon  and  to  the  best  of  our  knowledge,  only  36  cases
re  reported  in  the  literature  (Table  2).2---17 In  this  retro-
pective  study,  we  evaluated  a  large  series  of  PV  patients  of
hom  13  (2.9%)  showed  a  transition  from  PV  to  PF  including

heir  data  of  a  long  follow-up  period  after  transition  up  to
1  years.

Conventionally,  the  clinical  phenotype  of  PV  and  PF
emains  unchanged  in  the  course  of  clinical  progression  in
ach  patient,  and  the  transition  from  PV  to  PF  is  an  uncom-
on  event  (Table  2).2---17 Time  until  transition  ranges  from

.5  months  to  20  years  among  the  previously  reported  cases
hereas,  in  the  present  study,  it  ranged  from  four  months

o  13  years.  In  addition,  there  was  not  any  sex  predilection
egarding  the  transition  from  PV  to  PF  both  in  the  present
tudy  (M/F:  0.9)  and  literature  (M/F:  1.1)  (Table  2).2---17

Although  the  possibility  of  transition  from  PV  to  PF  or
ice  versa,  has  been  mentioned  since  the  1960s,18,19 in  1991

watsuki  et  al.  were  the  first  to  report  two  women  among
1  patients  with  pemphigus,  showing  a  transition  from  PV
o  PF  with  the  changes  in  clinical  features  and  histological
ndings  which  is  supported  by  immunoblot  analysis  in  one
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Table  1  Demographic,  clinical,  histopathological,  serological  features  of  patients  showing  transition  from  pemphigus  vulgaris  to  pemphigus  foliaceus

Patient  Age  (at
diagno-
sis)/Sex

Initial  diagnosis  Histopathology  Treatment
(before
transition)

Initial
serological
profile

Final
diagnosis

Serological
profile  after
transition

Time  to
transition
(month)

Time  after
transition
(years)

1 46/M
Mucocutaneous
PV

Suprabasal  cleavage
CS,  MMF,
plasmapheresis IIF+ PF

Dsg1+
24 13Dsg3-

2 19/M
Mucocutaneous
PV

Suprabasal
cleavage

CS,  AZA IIF+ PF
Dsg1+

24  21Dsg3-

3 62/M
Mucocutaneous
PV

Suprabasal  cleavage CS,  AZA,  MMF
Dsg1+

PF
Dsg1+

4 2Dsg3+  Dsg3-

4 51/M
Mucocutaneous
PV

Suprabasal  and
intraepidermal
cleavage

CS,  AZA
Dsg1+

PF
Dsg1+

5 13Dsg3+  Dsg3-

5 21/F
Mucocutaneous
PV

Suprabasal  cleavage CS
Dsg1+

PF
Dsg1+

156 3Dsg3+  Dsg3-

6 22/F
Mucocutaneous
PV

Suprabasal  cleavage CS,  AZA
Dsg1+

PF
Dsg1+

36 7Dsg3+  Dsg3-

7 39/M
Mucocutaneous
PV

Suprabasal  and
intraepidermal
cleavage

CS,  AZA
Dsg1+

PF
Dsg1+

24 4Dsg3+  Dsg3-

8a 32/F
Mucocutaneous
PV

Suprabasal  and
intraepidermal
cleavage

CS Dsg1+ PF
Dsg1+

60 2Dsg3-

9b 42/F
Mucocutaneous
PV

Suprabasal  and
intraepidermal
cleavage

CS,  AZA
Dsg1+

PF
Dsg1+

22 11Dsg3+  Dsg3-

10 50/F
Mucocutaneous
PV

Suprabasal  cleavage CS,  AZA
Dsg1+

PF
Dsg1+

15 11Dsg3+  Dsg3-

11 22/F
Mucocutaneous
PV

Suprabasal  cleavage
CS,  AZA,
Dapsone

Dsg1+
PF

Dsg1+
84  10Dsg3+ Dsg3-

12 62/F
Mucocutaneous
PV

Suprabasal  and
intraepidermal
cleavage

CS,  AZA
Dsg1+

PF
Dsg1+

12 3Dsg3+  Dsg3-

13 49/M
Cutaneous
PV

Suprabasal  cleavage CS
Dsg1+

PF
Dsg1+

5 2.5Dsg3+  Dsg3-

AZA, Azathioprine; CS, Corticosteroid; Dsg1, anti-Desmoglein-1 IgG; Dsg3, anti-Desmoglein-3 IgG; F, Female; IIF, Indirect Immunofluorescence; M, Male; MMF, Mycophenolate Mofetil; PV,
Pemphigus Vulgaris; PF, Pemphigus Foliaceus.

a Patient 8 had positive Dsg1 levels but Dsg3 could not be tested upon diagnosis; Dsg testing was not possible at the time of presentation of patients 1 and 2.
b Patient 9 showed re-transition from PF to PV.
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Table  2  Literature  review  of  patients  showing  transition  from  pemphigus  vulgaris  to  pemphigus  foliaceus

Study/Year  Patient
num-
ber/Ratio

Age
range/Sex

Initial
antibody
profile

Treatments
until
transition

Time  until
transition
(years)

Investigations  confirming
transition/antibody
profile  after  transition

Follow-up  after
transition
(years)/re-transition  (n=)

Iwatsuki  et  al.,
19913

2/31  36---58/F  NA  CS,  AZA  1---3  Hp,  IB/Dsg1+a (n  =  1)  5---6/-

Hashimoto et  al.,
19914

3/NA  NA  NA  NA  3---20  Hp,  IB/Dsg1+a NA

Kawana
et al.,19945

2/NA  46---57/F  Dsg3+a CS  3  Hp,  IB/Dsg1+a NA

Chang et  al.,
19976

1/NA  47/M  NA  CS  3  Hp,  IB/Dsg1+a,  Dsg3+a NA

Mendiratta et  al.,
20007

1/NA  46/F  NA  CS,  CYC  NA  Hp  NA

Komai et  al.,
20018

4/NA  38---65/NA  Dsg1+b,
Dsg3+b (n  =
3),  Dsg3+a

(n  =  3)

NA  0.5---1  Hp,  ELISA,  IB/Dsg1+b (n  =
4), Dsg1+a (n  =  3)

NA/Yes  (n  =  1)

Kimoto et  al.,
20019

1/NA  77/F  Dsg3+b CS  5  Hp,  ELISA/Dsg1+b NA

Tsuji et  al.,  200210 1/NA  55/M  Dsg3+b CS,  PHP  3  Hp,  ELISA/Dsg1+b NA
Harman et  al.,

200211
1/NA  44/F  Dsg3+b,

Dsg1+b
CS,  CYC
AZA,  MMF

5  ELISA/Dsg1+b 4/-

Tóth et  al.,  200212 1/NA  28/M  Dsg3+b,
Dsg1+b

CS  2  Hp,  ELISA/Dsg1+b NA

Ng et  al.,  200513 3/NA
29,  56/M

NA CS,  AZA 2---4 ELISA/Dsg1+b 1---7/-45/F
Levy-Sitbon et  al.,

201214
1/NA  47/M  Dsg3+b,

Dsg1+b
CS,
rituximab

2.7  Hp,  ELISA/Dsg1+b NA

Espana et  al.,
201415

2/NA  35,  49/M  Dsg3+a,
Dsg1+a

CS,  AZA,
CYC,
rituximab

2---3.8  Hp,  ELISA,  IB-IP/Dsg1+a

(n  =  2),  Dsg3+a (n  =  1)
NA

Ito et  al.,  201616 1/NA  57/M  Dsg3+b,
Dsg1+b

CS,  IVIG  0.2  Hp,  ELISA/Dsg1+b NA

Chapman et  al.,
201917

1/NA  56/M  NA  AZA,
rituximab

1.2  Hp/NA  NA

Mohammadrezaee
et al.,  20202

12/1483  24---79/6M,
6F

Dsg3+b,
Dsg1+b

NA  0.5---5.3  ELISA/Dsg1+b NA/Yes  (n  =  1)

Present study,
2022

13/453  19---62/6M,7F  Dsg3+b,
Dsg1+b (n  =
10),  NA  (n  =
3)

CS,  MMF,
AZA,  PHP,
dapsone

0.3---13  ELISA/Dsg1+b 2---21/Yes  (n  =  1)

AZA, Azathioprine; CS, Corticosteroid; Dsg1, anti-Desmoglein-1 IgG; Dsg3, anti-Desmoglein-3 IgG; F, Female; Hp, Histopathology; IB, Immunoblot; IP, Immunoprecipitation; M, Male; MMF,
Mycophenolate Mofetil; NA, Non-available; PV, Pemphigus Vulgaris; PF, Pemphigus Foliaceus; CYC, Cyclophosphamide; PHP, Plasmapheresis.

a Immunoblot.
b ELISA, Enzyme Linked Immunosorbent Assay.
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f  these  cases.3 Kawana  et  al.  reported  the  first  investiga-
ion  completely  demonstrating  changes  in  antigen  profiles  at
he  molecular  level  with  immunoblotting  analysis  consistent
ith  a  transition  from  PV  to  PF.5 However,  since  immunoblot-

ing  is  not  a  quantitative  technique,  it  may  not  be  a  good
ption  to  show  this  transition,  as  it  can  lead  to  incorrect
esults.12 To  our  knowledge,  the  first  study  showing  the  cor-
elation  between  the  clinical  transition  from  PV  to  PF  and
he  changes  in  the  autoantibody  profile  demonstrated  by
he  ELISA  system,  in  addition  to  immunofluorescence  and
mmunoblotting,  was  reported  in  2001.8 Interestingly,  in  that
tudy,  three  patients  were  described  as  having  concomitant
eatures  of  PV  and  PF  which  is  a  less  frequently  described
henomenon,  five  patients  showed  a  transition  from  PV  to
F  (two  of  them  were  previously  reported  elsewhere),5 one
atient  showed  the  transition  from  PV  (anti-Dsg1-3  positive
n  ELISA,  anti-Dsg3  positive  in  immunoblot)  to  PF  (anti-Dsg1
ositive  both  in  ELISA  and  immunoblot)  and  subsequently
howed  re-transition  to  PV  (anti-Dsg1  positive  and  anti-Dsg3
ositive  in  ELISA,  anti-Dsg3  positive  in  immunoblot)  in  one
ear  period. 8 In  the  present  study,  only  one  female  patient
howed  the  transition  from  PV  to  PF  after  22  months  of  diag-
osis  and  then  showed  re-transition  from  PF  to  PV  following

 5-year  period  of  remission  period  without  treatment.  Addi-
ionally,  in  some  studies,  in  the  follow-up  period  of  patients
howing  a  transition  from  PV  to  PF,  re-transition  to  PV  has
een  observed.2,8 Interestingly,  among  previously  reported
atients  showing  the  transition  from  PV  to  PF,  two  of  them
ad  elevated  levels  of  both  anti-Dsg1  and  anti-Dsg3  anti-
odies  after  the  transition.6,15 Although  subtype  conversion
mong  pemphigus  patients  is  extremely  rare,  the  transition
rom  PF  to  PV  is  even  rarer  (Table  2).  The  reason  behind  this
rend  is  yet  to  be  elucidated  and  needs  further  evaluation
n  future  studies.

Epitope  spread  phenomenon  and  HLA  restriction  were
uggested  as  possible  explanations  behind  the  inter-subtype
onversion  of  pemphigus  patients.8 Epitope  spread  phe-
omenon  can  be  described  as  a  process  resulting  in  tissue
amage  which  leads  to  the  exposal  of  immunologically  hid-
en  certain  protein  components  to  the  immune  system
voking  a  secondary  autoimmune  response.9,20 In  PV,  both
ntramolecular  epitope  spreading,  leading  to  recognition  of
ultiple  epitopes  within  Dsg3,  as  well  as  intermolecular  epi-

ope  spreading,  from  Dsg3  to  Dsg1,  have  been  shown  to
ccur.  In  addition,  both  intramolecular  and  intermolecular
pitope  spreading  may  be  associated  with  the  progression
f  the  PV  from  pure  mPV  to  mcPV.17,20 The  biochemical
imilarity  between  Dsg1  and  Dsg3  has  raised  the  hypothe-
is  that  an  epitope  spread  phenomenon  may  play  a  role  in
he  transition  between  PV  and  PF.6,20 However,  the  epitope
preading  hypothesis  cannot  be  applied  to  patients  showing
he  transition  from  PF  to  PV  and  in  these  patients,  the  path-
mechanism  remains  still  controversial.16,20 In  addition,  the
eason  behind  the  disappearance  of  anti-Dsg3  antibodies  in
atients  showing  the  transition  from  PV  to  PF,  as  seen  in
he  present  cases,  is  still  unknown.10 In  one  study,  it  was
hown  that  extracellular  domains  of  Dsg3  are  altered,  lead-
ng  to  a  reactivity  loss  in  the  patients  switching  from  PV

o  PF  with  immunoblotting-immunoprecipitation  analysis.15

he  mechanism  underlying  this  alteration  is  yet  to  not  be
lucidated.  In  addition,  previously,  it  was  argued  whether
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he  transition  from  PV  to  PF  is  permanent  or  transient.  It
s  a  matter  of  debate  whether  treatment  cessation  leads  to
he  reproduction  of  anti-Dsg3  antibodies  which  were  previ-
usly  masked  in  the  patients  showing  the  transition  to  PF
nder  treatment,  resulting  in  a  relapse  where  PV  pheno-
ype  with  mucosal  involvement  recurs,  as  seen  in  one  of
ur  patients.11,13 Chang  et  al.  reported  a  patient  showing
utoantibodies  against  both  Dsg3  and  Dsg1  after  transi-
ioning  from  PV  to  PF,  which  was  supported  clinically  and
istologically.  The  authors  claimed  that  pathogenic  autoan-
ibodies  shifted  from  Dsg3  antibodies  to  Dsg1  antibodies.6

his  transition  means  the  antigenicity  loss  of  anti-Dsg3.  The
pitope  spreading  hypothesis  cannot  be  applied  to  these
ases.16

onclusion

he  transition  between  the  subtypes  of  pemphigus  is  an
nexpected  phenomenon  and  reports  of  such  cases  are
xtremely  rare.  The  present  case  series  of  13  patients  is  the
argest  group  of  patients  reported  to  show  a  transition  from
V  to  PF  to  date  with  a  long  follow-up  period.  The  transi-
ion  was  confirmed  both  with  characteristic  clinical  features
nd  serologic  profiles.  Little  about  the  mechanism  of  the
linical  and  immunoserological  transition  from  PV  to  PF  is
nown.  Better  clarification  of  the  pathogenesis  and  addi-
ional  immunological  studies  are  required  to  elucidate  the
ransition  between  pemphigus  subtypes  in  further  studies.
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