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Multimodal Treatment of
Calciphylaxis With Sodium
Thiosulfate, Alprostadil, and
Hyperbaric Oxygen Therapy�

Tratamiento multimodal  de la  calcifilaxis con
tiosulfato sódico,  alprostadil y oxigenoterapia
hiperbárica

To the  Editor:

Calciphylaxis  is  characterized  by  calcification  of  the media
of  the  small  arteries  and  arterioles  of the  skin,  provoking
cutaneous  ischemia.  It  affects  patients  with  end-stage  renal
disease  (ESRD)  on  hemodialysis  and  carries a  high  morbid-
ity  and  mortality,  with  death  most  commonly  due  to sepsis.1

We  describe  the  case  of  a  patient  with  calciphylaxis  treated
successfully  with  multimodal  therapy  including  sodium  thio-
sulfate  (ST)  and prostaglandins.

The patient  was  a  51-year-old  woman  on  hemodialy-
sis  for  ESRD  secondary  to  polycystic  kidney  disease.  She
consulted  for  ulcers that  had  appeared  on  her  abdomen
and  right  thigh  more  than  a year  earlier;  the ulcers
produced  intense  pain  refractory  to  opioid  analgesia.  Phys-
ical  examination  revealed  deep,  foul-smelling  skin  ulcers
up  to  10  cm  in  diameter  on  the anterior  surface  of
the  thighs  and  lower  abdomen,  with  areas  of  superficial
necrotic  eschar.  The  ulcers  were  situated  in  extensive
areas  of  livedo  racemosa  and  retiform  purpura  (Fig.  1,
A  and  B).  Important  findings  in  the  blood  tests  were
secondary  hyperparathyroidism  with  parathormone  lev-
els  of  895.8  pg/mL  (normal  range,  15-65  mg/mL),  calcium
9.4  mg/dL  (normal  range,  8.2-10.3  mg/dL),  and phosphorus,
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5.8 mg/dL  (normal  range,  2.7-4.5  mg/dL).  Further  addi-
tional  tests  to  exclude  other  causes  of  livedo  racemosa,
including  antinuclear  antibodies,  antineutrophil  cytoplasmic
antibodies  with  antimyeloperoxidase  and  antiproteinase-
3  activity,  cryoglobulins,  anticardiolipin  antibodies,  and
anticitrullinated  peptide  antibodies,  were  normal  or  neg-
ative.  Skin biopsy  showed  calcification  of  the media  of
vessels  in the subcutaneous  cellular  tissue  with  focal  calcium
deposits in subdermal  lobules,  confirming  the diagnosis  of
calciphylaxis.

The  patient  was  treated  with  intravenous  (IV)  ST,  25  mg,
administered  immediately  after  each  hemodialysis  session,
with  no  clinical  response.  She  was  receiving  3 hemodialy-
sis  sessions  per  week.  Nausea  was  the only  adverse  effect.
After  36  sessions  of  IV  ST  with  no  clinical  response,  we
added  treatment  with  IV  alprostadil,  60  �g, administered
during  each hemodialysis  session.  From  the  first  infusion
of  alprostadil,  the patient  reported  rapid  pain  relief  that
enabled  the opioids  to  be  withdrawn.  With  this combination,
the skin  ulcers  and  livedo racemosa  improved  progressively.
In order  to  accelerate  healing of the  skin  ulcers  and  to
reduce  the  risk  of infection,  we  added  treatment  with
monthly  intralesional  infiltrations  of  10  mL of  ST  solution,
1/6  M,  around  the borders  of  the ulcers,  without  previous
anesthesia,  and  hyperbaric  oxygen  therapy  for  3  months.
Hyperbaric  oxygen  therapy  was  performed  on  Monday  to  Fri-
day  each  week,  with  a  duration  of 60  min per  session,  at  an
absolute  pressure  to  2.4  atmospheres,  with  a total  of 70
sessions.  After  5 months  of treatment,  all  the skin  ulcers
and  the  livedo  racemosa  had  resolved  (Fig.  1,  C  and  D).  For
more  than  a  year, the patient  has  continued  on maintenance
treatment  with  IV  alprostadil  during the  hemodialysis  ses-
sions  combined  with  IV  ST  after  each  session  and  occasional
ST  infiltrations  when  small  ulcers  develop.  This  multimodal
therapy has  achieved  good  overall  control  of this  severe
disease  more  than  2  years  after  its  onset.

The  medical  treatments  most  widely  used for  calciphy-
laxis  are IV  ST  and  the  bisphosphonates.2 ST  has  a  vasodilator
effect  that  reduces  pain  and  is  a  chelator  of  calcium  salts,
making  them  more  soluble.3 Alprostadil,  or  prostaglandin
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Figure  1  A, Calciphylaxis-related  skin  ulcers  on the  anterior  aspect  of  the  thighs.  B,  Livedo  racemosa  and  retiform  purpura  on
the abdomen.  C,  Healing  of the  ulcers  on the  anterior  aspect  of  the  thighs  after  combined  treatment  with  intravenous  sodium
thiosulfate  and  alprostadil.  D,  Disappearance  of  the  livedo  racemosa  and  retiform  purpura  on  the  abdomen.

E1,  is  well  known  for its  vasodilator  effect  and antiplatelet
and  fibrinolytic  activity.4 There  are no  reports  in the  sci-
entific  literature  of  any case  of calciphylaxis  successfully
treated  with  the  combination  of IV  and  intralesional  ST and
IV  alprostadil.  Miceli  et  al.5 described  the combination  of
IV  ST  and  prostaglandin  E1 in  a patient  with  calciphylaxis
associated  with  a marked  deterioration  in the  patient’s  gen-
eral  state  of  health;  despite  treatment,  the  patient  showed
further  deterioration  and died.  Alikadic  et  al.6 reported
the  use  of  a  prostacyclin  analog,  iloprost,  in combina-
tion  with  hyperbaric  chamber  treatment  and  autologous
skin  cell  culture  for  the treatment  of  calciphylaxis,  achiev-
ing  a  good  response.  Horishita  et  al.7 described  the  use
of  alprostadil  to  prevent  a fall  in peripheral  blood  flow
to  damaged  tissues  during  general  anesthesia  in  a patient
with  calciphylaxis,  but  not as  a treatment  for  this  disease.
Alprostadil  has  also  been  effective  in other  obstructive  alter-
ations  of  the  cutaneous  microcirculation,  such  as  livedoid
vasculopathy.4

In our  patient,  IV  ST  was  ineffective  until  IV  alprostadil
was  added;  this  led  to  a rapid improvement  in the pain,
skin  ulcers,  and  livedo  racemosa.  We  believe  that  this
is  an  interesting  therapeutic  association  because  of the
combined  blood-vessel  calcium  chelating  effect  of  IV  ST
and  the  vasodilator  and  antithrombotic  effect  of  the
prostaglandins,  which help  to  dilate  vessels  made  rigid  by
calcium  deposits.3,4 Calciphylaxis  obliterates  blood  vessel
lumens  due  to  calcification  of  the  wall,  fibrosis  of the intima,
and  the  development  of  fibrin  thrombi.8

Intralesional  ST  has  also  been  described  in the literature
as  local  treatment  for  ulcers  secondary  to  calciphylaxis.9

Treatment  with  hyperbaric  oxygen acts  by  improving  heal-
ing  through  its  beneficial  effects  on  neovascularization  and
fibroblast  proliferation  and by  reducing  the  risk  of infection

through  the  release  of  reactive  oxygen  species.  It is  now
considered  a  safe  and viable  option  as  part of  a multidis-
ciplinary  approach  to  the  treatment  of  calciphylaxis.8,10,11

The  improvement  in the  livedo  racemosa  can  be  explained
by  the prostaglandin-related  vasodilatation.

Tolerance  to  maintenance  therapy  has been  good  for
more  than a year,  with  a  low economic  cost  given  the  ele-
vated  morbidity  and  severity  of  this disease.  We  therefore
consider  that  the adjuvant  role  of  intravenous  alprostadil
should  be evaluated  in cases  of  severe  calciphylaxis  that  do
not  respond  to standard treatment  with  IV  ST.
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Immunophenotypic Shift
Associated With Angiocentricity
and  Cytoxic Characteristics in a
Case  of Mycosis Fungoides�

Cambio de inmunofenotipo asociado a
angiocentricidad y  características citotóxicas
en  un caso de micosis fungoide

To the  Editor:

Immunophenotypic  shift  during  the progression  of mycosis
fungoides  (MF) is  a  rare  event,  and  its  prognostic  significance
is  unknown.

We  present  the case  of a man aged  84  years  who  pre-
sented  a  2-year  history  of  generalized  pruritus.  Over  the
previous  5  months  he  had  developed  erythematous  plaques
of  different  sizes  mainly  on  the trunk;  the  plaques  had  an
annular  or  arcuate  morphology  and  some showed  desquama-
tion  (Fig.  1A).

Biopsy  of a  plaque  on  the abdomen  revealed  a dermal
infiltrate  of  atypical  and  pleomorphic  (small,  medium-sized
and  large)  lymphocytes  with  hyperchromatic  cerebriform
nuclei,  showing  a tendency  to  epidermotropism,  forming
large  intraepidermal  aggregates  (Fig.  1B).  Large  lympho-
cytes  accounted  for  less  than  25%  of  the  cells of  the
infiltrate.  Immunohistochemistry  was  positive  for  CD2,  CD3,
CD4,  CD5,  CD6,  and  CD7.  The  CD8  antigen  was  focally
positive  in  the  dermis,  the CD4:CD8  ratio  was  4:1, and
CD30  was intensely  expressed  in the intraepidermal  lym-
phocytes  (Fig.  1,  C  and  D).  Polymerase  chain  reaction
analysis  detected  T-cell  receptor  (TCR) �-chain  gene  clonal
rearrangement.  No  expression  of CD56,  TIA-1,  or  granzyme
B  was  detected.  There  were  no  significant  changes  on

� Please cite this article as: Vargas Nevado Á, López Navarro
N, Gallego Domínguez E, Herrera Ceballos E. Cambio de
inmunofenotipo asociado a angiocentricidad y características
citotóxicas en un caso de micosis fungoide. Actas Dermosifiliogr.
2016;107:697---699.

other  additional  laboratory  tests.  Based  on  these  findings,
we  made  a diagnosis  of MF-type  primary  cutaneous  T-cell
lymphoma,  stage  IB. Treatment  was  initiated  with  topical
corticosteroids  and psoralen---UV-A,  with  partial  improve-
ment  of  the skin  lesions.

At  6  months  the patient  developed  a large  ulcerating
necrotic  tumor  plaque  with  erythematous-violaceous  bor-
ders  on  the medial  surface  of  the  left  lower  leg  (Fig.  2A).
Further  biopsies  were  taken  and  a monomorphic  infiltrate
of  large  atypical  lymphocytes  was  seen  to  affect  the full
thickness  of  the dermis  with  extension  into  the subcuta-
neous  adipose  tissue.  There  was  a  notable  angiocentricity,
with  blood  vessel  necrosis  and  invasion  of vessel  walls  by
the  atypical  lymphocytes  (Fig.  2B).  Our differential  diag-
nosis  based  on these  data  included  progression  of MF  or
the  onset  and  a new  lymphoproliferative  process (extran-
odal  NK/T-cell  lymphoma,  nasal  type;  �/�  T-cell  lymphoma,
angioinvasive  (type  E)  lymphomatoid  papulosis,1 or  B-cell
lymphoma  rich  in  angioinvasive  T cells2).  The  new immuno-
histochemistry  analysis  was  positive  for  CD3,  CD5,  CD7,  and
�F1,  and  showed  expression  of  granzyme  B and  TIA-1.  CD2,
CD4,  CD8,  and  CD30  expression  was  negative,  as  was  CD56,
CD20,  EBER, and TCR-� expression  (Fig.  2, C  and D).  Clon-
ality  of  the TCR-  gene  was  once  again  demonstrated  on
PCR,  with  a clonal  peak  of  identical  size  to  that  of the
earlier  lesions.  The  other  additional  tests,  including  com-
puted  tomography  and bone-marrow  biopsy  were  normal.
Two  months  later  the patient  died  as  a result  of  rapidly
progressive  septicemia.

In  the majority  of  cases of  MF,  immunophenotypic
expression  is  CD3+, CD4+ and  CD8−.3,4 Some  cases  show a
cytotoxic/suppressor  profile  (CD3+,  CD4−,  CD8+)5,6 or  other
aberrant  phenotypes.  Immunophenotypic  shift  during  dis-
ease  progression  is  rare,  with  only  2  cases  reported  in the
literature.  In the first  of  those  cases,  5  years  after  a diagno-
sis  of  CD4+/CD8− MF  with  lesions  on  the trunk,  the  patient
presented  cutaneous  tumors  associated  with  a  loss  of  vision
in  the  left  eye.  Histopathology  of  the  globe  showed  infil-
tration  of  the vitreous  by  atypical  CD8+ lymphocytes,  with
a  CD4:CD8  ratio  of  1:4. Although  clonal  rearrangement  of
the  TCR  gene was  not mentioned,  lesion  progression  to  a
tumor  phase with  concomitant  involvement  of  the  vitreous
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