
Actas Dermosifiliogr. 2014;105(10):951---959

CASE AND RESEARCH LETTERS

Incremental Cost-Effectiveness
Ratio  Analysis of Biologic
Treatments for  Psoriasis at
Clinically Significant Evaluation
Time Points�

Análisis de coste-eficacia incremental de los
tratamientos biológicos para la psoriasis  en los
momentos de valoración significativos para la
práctica clínica

The  Spanish  guidelines  for the  treatment  of  psoriasis  rec-
ommend  that  drug  choice  should  be  guided  by the criteria
established  in the  Summary  of  Product  Characteristics
(SPC)  for  each  agent  and  that  decisions  should  be made
on  a  case-by-case  basis  and  take  into  account  economic
considerations.1 Since the introduction  of  biologic  agents,
several  authors  have  studied  their  cost-efficacy.2---4 However,
none  of  these  studies  present  an overall  view  of the results
at  clinically  significant  evaluation  time  points.  The  equa-
tion  used  for  cost-effectiveness  analysis,  which  can  support
therapeutic  decisions,  is  the incremental  cost effectiveness
ratio (ICER):  ICER =  (C1---C2)/(E1---E2),  where  C1  and  E1 are
the  cost  and  effect  in the treatment  group  and C2 and  E2
are  the  cost  and  effect  in the control  group.

The  present  analysis  is  intended  to  provide  useful  infor-
mation  to  guide  clinical  practice  based  on  the  results  of  a
recent  meta-analysis,5 evaluating  the  most important  varia-
bles  at  each  time  point.  The  outcomes  and time  points  used
were  as  follows:  a  50%  reduction  in PASI  score  (PASI  50)  at
the  time  point  the  SPC  recommends  assessment  of  response
in  order  to  identify  primary  treatment  failure,  and  PASI  50
and  PASI  75  responses  at week  24  (the  end  of  the  induction
phase).  The cost  of  each treatment  was  calculated  on  the
basis  of  the  pharmaceutical  company’s  sale  price  as  of  Jan-
uary  2014  less  the mandatory  deduction  under  Spanish  law
(Real  Decreto  08/2010)  plus  VAT.6 In  the case  of  infliximab,
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the  cost was  calculated  for  a  patient  weighing  80  kg  and
included  the  additional  expense  of  intravenous  infusion  at
the  updated  price  published  by  the SOIKOS-OBLIKUE  pro-
gram  for  2014  (D  254.68).7 No  other  additional  costs  were
included  in  the analysis.  The  ICER  was  calculated  by  divid-
ing  the  cost  of  treatment  up to  the time  point  when response
should  be assessed  by  the mean  incremental  efficacy  (drug
minus  placebo).  ICER  95%  CI were  calculated  using  the lower
and  upper  95%  CI  limits of the incremental  efficacy  values
published  in the  meta-analysis.5

Analysis  of  incremental  cost-effectiveness  for PASI  50
at  the time  point  recommended  in the  SPC  for  treatment
response assessment  to  identify nonresponders  (week  12  for
etanercept,  week  16  for  adalimumab,  week  22  for  inflix-
imab,  and week  28  for ustekinumab)  shows  that  the  drug
with  the  lowest  ICER is  adalimumab  (D 7076),  followed  by
etanercept  (D 8818),  ustekinumab  45  mg (D  10  916),  inflix-
imab  (D  13  172), and ustekinumab  90  mg  (D  21  777)  (Fig.  1.)

While  the  analysis  was  carried  out at the time point
recommended  in the SPC  for  the assessment  of  primary
response,  the treatment  had not, in some  cases,  reached
maximum  efficacy.  Owing  to  this difference  in  time  to  max-
imum  response  and  the large  differences  in the  number
of weeks  specified  before  treatment  response  assessment
for  each  drug  (16  weeks  between  ustekinumab  and  etaner-
cept,  assessed  at week  28 and 12,  respectively),  imputing
the  cost-efficacy  of  treatments  at  these very  different  time
points  does not  result  in an equitable  analysis.  The  same  rea-
soning  can  be  applied  to  the analysis  of  the ICER  for the  time
point  at which the PASI  75  response  is  assessed  to provide
registry  data  for  each drug.

The  assessment  of  PASI response  at week  24  is  a very
useful  variable  in  clinical  practice  because  the  decision  con-
cerning  the success  or  failure  of  treatment  can be  made  at
that  time.  By week  24, the induction  phase  has  been com-
pleted  in all  the  biologic  agents  and efficacy  tends  to  have
reached  a  plateau.7 Moreover,  analysis  at this  time  implies
calculating  the cost  of treatment  at  the  same  point for all
the  drugs.  The  ICER  results  for  a  PASI 50  response  at week
24  are as  follows:  ustekinumab  45 mg  (D  9703),  followed
by  adalimumab  (D  10  384D ),  etanercept  (D 12 735D ), inflix-
imab  (D 13  536),  and ustekinumab  90  mg  (D  19  674  ) (Fig.  2).
As  shown  in  Fig.  2,  the  95%  CIs  of  the ICERs  for  etanercept
and  infliximab  overlap  considerably,  both  one  with  another
and  with  adalimumab.  It is  therefore  not  possible  to  estab-
lish  any  significant  differences.
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ustekinumab 90mg q12w [> 100kg]

infliximab 5mg/kg q8w [80kg]

ustekinumab 45mg q12w [≤ 100kg]

etanercept 50mg biw/50mg qw

adalimumab 40 mg eow
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21 777 (23 030 - 20 630)

13 172 (12 481 - 13 924)

10 916 (10 462 - 11 410)

8818 (8271 - 9459)

7076 (6665 - 7530)

Figure  1  Incremental  cost  effectiveness  ratio  for  PASI  50  response  at the  time  primary  treatment  success  assessment  is recom-

mended in the  Summary  of  Product  Characteristics  (week  12  for  etanercept,  week  16  for  adalimumab,  week  22  for  infliximab,  and

week 28  for  ustekinumab).

ustekinumab 90mg q12w [> 100kg]

infliximab 5mg/kg q8w [80kg]

etanercept 50mg biw/50mg qw

adalimumab 40mg eow

ustekinumab 45mg q12w [≤ 100kg]

0 5 10 15 20 25

19 674 (20 908 - 18 599)

13 536 (12 650 - 14 535)

12 735 (11 699 - 13 900)

10 384 (8388 - 13 627)

9703 (9299 - 10 143)

Figure  2  Incremental  cost  effectiveness  ratio  for  PASI  50  response  at  week  24.

The  results  for  a  PASI  75  response  at week  24  show  that
the  treatment  with  the lowest  ICER  is  ustekinumab  45  mg
(D  10  371),  followed  by adalimumab  (D  10  549  ), infliximab
(D  14  514  D  ),  etanercept  (D  16  080 ), and ustekinumab  90  mg
(D  20  880  )  (Fig.  3). In this  case,  the 95%  CIs  for  ustekinumab
45  mg  and adalimumab  almost  overlap,  and  both  are  signif-
icantly  favorable  compared  to  infliximab,  etanercept,  and
ustekinumab  90  mg.

To  stratify  the data  on  treatment  with  ustekinumab,
we  used  the  weight  distribution  of  patients  with  psoriasis
in  the  Spanish  BIOBADADERM  registry.8According  to  this
data,  9.25%  of  these  patients  weigh  over  100  kg.  If we
estimate  that  half  of  these  patients  are treated  with
ustekinumab  45  mg  and  half  with  ustekinumab  90  mg  (in
some  regions  this regimen  is  not  reimbursed),  the ICER
values  at  week  24  for  ustekinumab  adjusted  for  weight
distribution  would  be  as  follows:  PASI  50,  D  10  189 and
PASI  75  D  10  994.  When  the ICER  for  PASI  50  at  week  24  is

evaluated,  ustekinumab  adjusted  for weight  distribution  is
still  the  most  cost-effective  treatment,  while  in  the  case
of  PASI  75  it is  the second  most cost-effective  treatment,
coming  after  adalimumab.  In  both  cases,  the 95%  CI  for
ustekinumab  adjusted  for weight  distribution  overlaps  that
of  adalimumab,  meaning  that  the numerical  differences
would  not  be significant.  In  all  cases,  the calculations
performed  represent  an extrapolation  which,  despite  its
limitations,  approximates  routine  clinical  practice.

As  psoriasis  is  a  chronic  disease,  long-term  results  should
be  included  in the  analysis,  including  the  additional  cost  of
combining,  escalating,  or  switching  treatments  in patients
who  do  not  achieve  an optimal  response  or  experience  a loss
of  initial  response  over time,  as well  as  the  potential  savings
in  patients  in whom  treatment  intensity  can  be reduced  or
an  intermittent  regimen  can  be used.

However,  the cost  of  the  induction  phase  before  a
population-based  plateau  of  treatment  response  is  achieved

ustekinumab 90mg q12w [> 100kg]

etanercept 50mg biw/50mg qw

infliximab 5mg/kg q8w [80kg]

adalimumab 40mg eow

ustekinumab 45mg q12w [≤ 100kg]

0 5 10 15 20 25

20 880 (19 405 - 22 598)

16 080 (14 043 - 18 810)

14 514 (13 500 - 15 669)

10 549 (9951 - 11 241)

10 371 (9862 - 10 951)

Figure  3  Incremental  cost  effectiveness  ratio  for  PASI  75  response  at  week  24.
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represents  an important  component  of  the total  cost  of
treatment  in  the first  year.  The  present  analysis  may  be use-
ful  as  regards  treatment  decisions,  which  must  always  be
made  on a  case-by-case  basis.
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Chronic recurrent annular
neutrophilic dermatosis
associated with rheumatoid
arthritis

Dermatosis neutrofílica anular crónica
recurrente asociada con artritis reumatoide

To the  Editor:

Chronic  recurrent  annular  neutrophilic  dermatosis  (CRAND)
is  a  descriptive  term  first  used by  Christensen  et al.1 in
1989  to  define  a condition  with  findings  suggestive  of Sweet
syndrome,  but  without  accompanying  fever  or  general  symp-
toms.  We  present  a  rare  case  in which  a  patient  with
rheumatoid  arthritis  (RA)  developed  an extremely  painful
form  of  CRAND  with  a  unique  clinical  course.

A  66-year-old  woman  had  been diagnosed  with  RA  22
years  earlier.  She met  5 of the  criteria  established  for
RA2:  morning  stiffness,  arthritis  of  hand  joints,  symmetric
arthritis,  positive  serum  rheumatoid  factor,  and  compati-
ble  radiographic  changes.  Since  then,  she  had been  taking
metamizole  and  nonsteroidal  anti-inflammatory  drugs  and
had  achieved  good  control.  Eight  years  after  the  diagnosis,
she  experienced  a  severe  flare-up  and  developed  bilateral
rheumatoid  nodules  on  her  elbows.  Leflunomide  (300  mg/d
for  5  days  and  maintenance  with  20  mg/d)  was  added  and
no  adverse  effects  were  noted.  She  unilaterally  decided  to
stop  taking  leflunomide  4 years  ago  because  she  consid-
ered  that  her  disease  was  well  controlled.  Since  then,  she
has  only  taken  metamizole  occasionally.  She underwent  a
total  left  knee  arthroplasty  2  years  before  being  referred
to  our  dermatology  department  in January  2011  with  a
painful  lesion  that had appeared  a  month  earlier.  The  patient
explained  that  the lesion had begun  around  the ankle  and

spread  toward  her left  knee.  Physical  examination  revealed
a  large  plaque  with  polycyclic  erythematous-edematous  bor-
ders  around  the superior  aspect  of  the  knee  (Fig.  1A).
Lymphedema  was  present  as  a  complication  of  the knee
arthroplasty.  There  were  no  reports  of  infection  or  med-
ication  use  in the preceding  month.  There  was  also  no
fever,  malaise,  myalgia,  or  lymphadenopathy.  The  following
blood  tests  showed  normal  findings:  hemogram,  biochem-
istry,  C  protein  reactive,  and screening  for auto-antibodies.
The  chest  and  knee  X-rays were  also  unremarkable.  Micro-
scopic  examination  of  a skin  biopsy  revealed  discrete
spongiosis  in the  epidermis  and  a  moderate  superficial
perivascular  inflammatory  infiltrate composed  of  lympho-
cytes  and  numerous  neutrophils  in  the  dermis  (Fig.  2A
and  B).  There  was  no  edema  or  evidence  of vasculitis.
Oral  prednisone  40  mg/d  resolved  this episode  and was
progressively  withdrawn.  In  March  2012,  the  inflammatory
margins  progressed  centrifugally  to  the medial  aspect  of
the  thigh  (Fig.  1B).  Another  skin  biopsy  was  performed  and
showed  the same  results.  In order  to  rule  out underlying
malignancy,  a  cranial---cervical---thoracic---abdominopelvic
computed  tomography  scan  and  mammography  were per-
formed,  with  unremarkable  results.  Serum  tumor  markers
were  all  normal.

In September  2012  the patient  experienced  another  out-
break,  which  extended  up  as  far  as  the  gluteus  and left
hip  and  thoracic  side  (Fig.  1C). Treatment  with  dapsone
50  mg/d  was  commenced.  In February  2013,  annular  plaques
appeared  on  both  shoulders and the proximal  aspects  of
her  arms.  Colchicine  was  added  and  the  symptoms  resolved
within  a  few  days. Currently,  the  patient  is  receiving  dap-
sone  100  mg/d  plus  colchicine  and  has  experienced  no
further  episodes.

We  have  presented  a  case  in  which a patient  with  RA
developed  a  painful  form  of  CRAND  with  a  unique  wave-like
clinical  course.  Our  patient  had  2  of the main  predis-
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