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Abstract  The  biotechnology-derived  medicines  known  as  biosimilars  are  defined  as  non-

originator  treatments  that  have  demonstrated  quality,  efficacy,  and safety  comparable  to  the

reference biologic  drug.  Clinical  trials  have  shown  that  the infliximab  biosimilar,  CT-P13,  and

the candidates  for  the  adalimumab  biosimilars,  ABP  501  and  ZRC 3197,  are not  significantly

different, with  respect  to  efficacy  and  safety,  from  the  originator  drugs  in  patients  with  other

autoimmune  diseases.  However,  controversy  has  arisen  over  the  use  of  biosimilars  in  inflam-

matory bowel  disease,  due  to  the  incipient  evidence  not  only  in patients  with  no previous

biotechnology  treatment,  but  also  in patients  in remission,  that  could  be  switched  to  a  biosimilar

for non-medical  reasons.
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The  present  review  is the  first  critical  analysis  by  different  specialists  in  the  area  of  gas-

troenterology  on the  use  of  biosimilars  in  inflammatory  bowel  disease,  the  evidence  on

interchangeability,  the  extrapolation  of  indications,  efficacy,  safety,  immunogenicity,  and  the

clinical  impact  of  the  Mexican  health  regulations.  The  aim  of  our  review  was  to  make  the  posi-

tioning and  recommendations  of  these  new  therapeutic  options  known,  given  that  they  have  a

potential cost-benefit  for  both  patients  and  healthcare  institutions.

© 2018  Asociación Mexicana  de  Gastroenteroloǵıa.  Published  by Masson  Doyma  México  S.A.  This

is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/

by-nc-nd/4.0/).
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Actualización  sobre  los  medicamentos  biocomparables  en  la enfermedad  inflamatoria

intestinal:  posición  y recomendación  en  México

Resumen  Los  medicamentos  biotecnológicos  biocomparables  son  definidos  como  tratamientos

no innovadores  que  han  demostrado  calidad,  eficacia  y  seguridad  comparable  al  medicamento

de referencia.  Los  estudios  clínicos  aleatorizados  han  demostrado  que  el  biocomparable  CT-P13

(infliximab)  y  los  candidatos  a biocomparables  ABP  501  y  ZRC 3197  (adalimumab)  no  difieren

significativamente  en  la  eficacia  y  seguridad  respecto  al  medicamento  innovador  en  pacientes

con otras  enfermedades  autoinmunes.  Sin  embargo,  se  ha  generado  una  controversia  sobre  el

uso de  los  biocomparables  en  la  enfermedad  inflamatoria  intestinal  ante  la  incipiente  evidencia

generada no  solo  en  pacientes  sin  tratamiento  biotecnológico  previo  sino también  en  remisión

y que  podrían  ser  cambiados  al  biocomparable  por  razones  no médicas.

Esta revisión  es  el  primer  análisis  crítico  de  diversos  especialistas  en  el  área  de la  gastroen-

terología sobre  el uso  de biocomparables  en  enfermedad  inflamatoria  intestinal,  de  la  evidencia

de intercambiabilidad,  la  extrapolación  de indicaciones,  eficacia,  seguridad,  inmunogenicidad

y del  impacto  clínico  de  la  regulación  sanitaria  en  México.  El  objetivo  es  compartir  el posi-

cionamiento  y  recomendaciones  con  respecto  a  estas  nuevas  opciones  terapéuticas  que  tienen

un potencial  de  costo-beneficio  para  el  paciente  y  las instituciones  de  salud.

© 2018  Asociación  Mexicana  de  Gastroenteroloǵıa.  Publicado  por  Masson  Doyma  México  S.A.

Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction and  aims

The  rapid  development  of  genetic  engineering  in the mid-
1970s  made  it  possible  to  produce  recombinant  proteins
in  quantities  that  were  sufficient  for  their  therapeutic
use.  That  process  incorporated  fragments  of  recombinant
DNA,  which  encoded  the production  of  specific  proteins
in  artificial  cell  lines that  have  enabled  the creation of
biopharmaceuticals  used  for  therapeutic  purposes,  such as
monoclonal  antibodies.1

First-generation  biotechnology  medicines  have  benefit-
ted  millions  of  patients  worldwide  in disease  treatment
and  prevention,  including  inflammatory  bowel disease
(IBD),  certain  types  of  anemia,  different  cancers,  autoim-
mune  diseases,  growth  deficiencies,  reproductive  problems,
insulin-dependent  diabetes,  and  diverse  diseases  that  have  a
chronic  inflammation  component.2 Over  the  years,  biotech-
nology  medicines  have shown  their  efficacy  and  safety  in IBD
in  numerous  clinical  studies.

The  first biotechnological  therapy  for  Crohn’s  disease
(CD)  was  approved  in  1998  and for  ulcerative  colitis  (UC)
in  2006.  Infliximab  (Remicade®) was  the  first  chimeric
monoclonal  antibody  approved  for  those  indications,

followed  by the human  monoclonal  antibody,  adalimumab
(Humira®),  the  humanized  monoclonal  antibody  fragment,
pegylated  certolizumab  (Cimzia®),  and  finally,  the human
monoclonal  antibody,  golimumab  (Simponi®),  for  UC.  All of
them  inhibit  tumor  necrosis  factor-� (TNF-�)  and have been
shown  to  have  an  acceptable  efficacy  and  safety profile  in
clinical  studies  on IBD.3

After the  expiration  of  the  patents  of  some  originator
medicines,  an intense  effort  has  been  made  to  develop
alternative  versions  known  as  «biosimilars», defined  as  non-
originator  drugs  that  have  demonstrated  quality,  efficacy,
and  safety  comparable  to  those  of  the originators.  Biosim-
ilars  aim  to  be structurally  identical  to  the  reference
medicines,  while  at the  same  time  offering  better cost-
benefit  to  the patient  and  healthcare  systems.4

In Spanish,  the  terms  «biocomparable» and «biosimilar»

are synonymous,  but  the  nomenclature  had  to be changed  in
the  Mexican  legislature  to avoid  confusion  for  the  prescriber
and  patient  with  an already  existing  brand  of medicines
called  biosimilares.

Unlike  generic  medicines,  recombinant  proteins,  such
as  monoclonal  antibodies,  are more  structurally  complex
molecules,  which  is  why  there  is  no  «absolute  equivalence»

between  the  originator  medicine  and  the  biosimilar  one:
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there  will  always  be  differences,  albeit minimal,  that  make
it  necessary  for  the  manufacturer  to  provide  the required
studies  on  biosimilars  to demonstrate  their  quality,  efficacy,
and  safety.

The  biopharmaceutical,  CT-P13,  is  the first  infliximab
biosimilar  approved  for  autoimmune  diseases  in Europe  and
the  United  States,  and  recently  in Mexico.5 Evidence  on
CT-P13  was  provided  through  drug  quality  studies  and  2 ran-
domized  clinical  trials,  PLANETAS6 (ankylosing  spondylitis)
and  PLANETRA7 (rheumatoid  arthritis).  The  U.  S.  Food  and
Drug  Administration  and  the  European  Medicines  Agency  also
authorized  its  use  in other  indications,  such  as  psoriasis,  pso-
riatic  arthritis,  and IBD,  through  a regulatory  resource  called
«indication  extrapolation»,  which  exempts  those  diseases
from  specific  clinical  studies,  taking  into  account all  the  evi-
dence  demonstrated  by  the manufacturer  in the registration
process.8

In Mexico,  CT-P13  (infliximab),  known  as Remsima®,  has
also  recently  been  approved  for  all  therapeutic  indications
through  indication  extrapolation.  Thus,  Remsima® is  autho-
rized  to  be  used in IBD  in naïve  patients,  as  well  as  those
in  remission.  There  is  growing  controversy  about  extrapo-
lation  and  interchangeability  in  relation  to biotechnology
medicines  in Mexico  and the  rest  of the  world.

The  aim of the present  study  was  to review  the available
evidence  on the  efficacy  and safety  of the  interchangeabil-
ity/substitution  of  originator  biotechnology  medicines  and
biosimilars  in IBD.  Based  on  that evidence,  we  described
the  position  and  recommendations  regarding  their  use  and
discussed  the  Mexican  regulations  that apply  to  those
medicines.

Materials and  methods

A  technical  review  was  carried out  on  the available  evidence
with  respect  to  the maintenance  of  the efficacy  and  safety
of  biosimilar  medicines  in patients  with  IBD in remission.

Previously,  in an  academic  call  for  papers  for  the  authors
of  the  present  manuscript,  several  face-to-face  sessions
were  programmed  to  develop  the  research.  The  following
keywords,  limited  to  those  in English,  were  defined  and
searched  for  in the PubMed® and  Ovid®intern  international
databases:  biosimilar  ulcerative  colitis; biosimilar  Crohn’s
disease;  biosimilar  inflammatory  bowel  disease;  CT-P13;
biosimilar  infliximab;  biosimilar  adalimumab;  ABP  501;  ZRC
3197;  biosimilar  interchangeability;  biosimilar  switch.

Only  articles  relevant  to  the  aim  of  the  research  were
selected,  based on  the  following:  1)  evidence  of  a  switch
from  an  originator  medicine  to a  biosimilar,  specifically  in
patients  with  IBD in remission,  2) comprehensive  articles
with  a  defined  methodology,  and  3) a  relevant  number  of
patients  evaluated  (no case  series  or  brief  communications).
The  publications  that  did  not  fit those  3 aspects  were  not
considered  for  the review.  Online  articles  were  limited  to
those  published  5 years  before  and  up  to  August  2017.

The  evidence  was  presented  in academic  sessions,  where
it  was  synthesized,  discussed,  and  agreed  upon  with  9  of
the  10 researchers.  No  systematic  analysis  or  additional
statistics  were  carried  out,  nor  was  the level  of  quality  of
the  articles  methodologically  determined.

Results

A total  of  918 articles  were  found  in  the databases  using
the keywords.  Only  254 of  them were related  to  biosimilar
medicines,  with  141  specifically  on IBD.  A  final  57  articles
were  then  under  consideration  and  only  9 met  the criteria
of  the researchers  to  be reviewed  and  discussed.

Evidence  on  the efficacy  and safety  of  ABP  501  (adali-
mumab)  and  ZRC  3197  (adalimumab)  after  the  switch  was
found  in relation  to  autoimmune  diseases,  but  not specifi-
cally  to  IBD.

That  left  a total  of  9  phase  IV  (pharmacovigilance)  studies
that  reported  on  the  maintenance  of  the efficacy  and  safety
of  CT-P13  in  patients  with  IBD  in remission.  The  studies  are
shown  in Table  1  and  described  below.

Clinical  evidence  of the maintenance  of remission
with CT-P13

The noninferiority  of  treatment  after  the switch  from
Remicade® infliximab  to Remsima® CT-P13,  in their  different
therapeutic  indications,  was  reported  by  Jorgensen  et  al.  in
the  NOR-SWITCH  study  (phase  IV): a randomized  (ratio  1:1),
double-blind  trial,  with  a  52-week  follow-up.  The  primary
endpoint  was  to  evaluate  disease  worsening  after  switch-
ing treatment  to  the  biosimilar,  with  a noninferiority  margin
of  up  to  15%,  and  the assumption  that  not  more  than  30%
of  the patients  would worsen  during  follow-up.  A total  of
408  patients  with  a chronic  inflammatory  disease  (CD,  UC,
rheumatoid  arthritis,  psoriatic  arthritis,  ankylosing  spondyli-
tis,  or  plaque  psoriasis)  were  included  and  evaluated  for
each  indication  through  the respective  clinical  scales.  Sta-
tistical  analyses  in relation  to  therapeutic  indication  were
not  carried  out.

The  overall  results  showed  that  53  of 202  patients  (26%)
with  IBD worsened  with  the  originator  treatment  (group  not
switched  to  the biosimilar),  whereas  61  of  206 patients  (30%)
worsened  with  CT-P13  (group  switched  to  the  biosimilar).
There  were  no  significant  differences  in the overall  statis-
tical  analysis  or  in  the  frequency  of serious  adverse  events
(close  to  10%) or  immunogenicity.9

In  addition,  Eberl et  al. reported  the  absence  of  sig-
nificant  differences  in the percentage  of  anti-infliximab
antibodies  after the  switch  in therapy.  However,  a greater
number  of  patients  with  UC  presented  with  significantly
lower  serum  levels  of  infliximab  after the  switch.  That  phar-
macologic  phenomenon  was  not  observed  in patients  with
CD.10

Clinical  experience  with  CT-P13  was  also  reported  by
Farkas  et  al.  in a  study  with  a 54-week  follow-up.  Patients
with  CD  and UC were  monitored  to  evaluate  the  mainte-
nance  of  remission  after  the switch  in therapy.  The  clinical
response  rate  in  the  two  groups  (51%)  was  comparable  to  the
rates  reached  at  week  14 (65.5  and  75.5%,  respectively).11

Smits  et al. reported  the absence  of significant  changes
in the disease  activity  scale  and inflammatory  markers  in  IBD
during  one year  of  follow-up  in 83  patients  after  the switch.
Only  7%  of  the patients  interrupted  therapy  with  CT-P13  due
to  adverse  events.  Moreover,  8% of  the patients  were positive
for  anti-infliximab  antibodies.12
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Table  1  CT-P13  interchangeability  studies  in  patients  diagnosed  with  IBD.

Reference  Methodological

design

Country  of

origin

Patients  (n)  Clinical  results

Jorgensen,  2017  Prospective  Norway  CD  (155)

UC  (91)

No  statistical  analysis  was

performed  in the  IBD  subgroup.

With  the  switch  from  I→B,

disease worsening  was

reported  in  26%  with  the

originator  versus  30%  with  the

biosimilar.  No significant

differences  were  found  in  the

grouped  data.  There  were  no

significant  differences  in

relation  to  adverse  events.

Eberl, 2017  Prospective  Finland  CD  (32)

UC  or  IBD* (30)

The  switch  from  I→B  reduced

the serum  infliximab  levels  in

patients  with  UC,  but  not  in

those  with

There  were  no  changes  in

disease  activity.

Farkas, 2017  Prospective  Hungary  CD  (57)

UC  (57)

Efficacy  and safety  were

comparable  in  IBD.

Response  rates  were

comparable  in  UC  and  CD  at

week  54  (51%)

Smits, 2017 Prospective  cohort Netherlands  CD  (57)

UC  (24)

IBDa (2)

The  switch  from  I→B  at one

year  of  follow-up  did not

modify  disease  activity  or

inflammation  markers.

No  serious  adverse  events  were

reported

Argüelles-Arias,

2017

Prospective  Spain  CD  (67)

UC  (31)

After  the change  from  I→B,

87.5%  of  the  patients  with  CD

and  92%  with  UC  continued  in

clinical  remission  (66.7  and

50%,  respectively).

7.5%  of  the  patients  presented

with  adverse  events

Guerrero-Puente,

2017

Observational  Spain  CD  (36)  The  switch  from  I→B  in a

real-life  cohort  of  patients

with  IBD  in clinical  remission

did not  appear  to  have  a

significant  impact  on the

clinical  results  in the  short

term.  The  factors  associated

with recurrence  were

comparable  to  those  expected

in  patients  that  continued  with

the previous  treatment

Fiorino, 2017  Prospective  cohort  Italy  IBD  (97)  There  were  no  direct

comparisons  between  naïve

patients  and  those  with  the

switch  from  I→B.  Preliminary

data  at approximately  5

months  of  follow-up  indicate

the absence  of  modifications  in

disease  activity
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Table  1  (Continued)

Reference  Methodological

design

Country  of

origin

Patients  (n)  Clinical  results

Sieczkowska,  2016  Prospective  Poland  Pediatric  CD (32)

Pediatric  UC  (7)

The  switch  from  I→B

maintained  the  remission  rate

close  to  80%  in  both  groups  at

10 weeks  of  follow-up.

There  were  no significant

changes  in  the  safety  profile.

Jung, 2015  Retrospective  Korea  CD (27)

UC  (9)

Efficacy  after  the switch  from

I→B  was  maintained  in 92.6%

of the  patients  with  CD and in

66.7%  with  UC.

Adverse  events  related  to

medication  occurred  in  11.8%

of the  patients

Park, 2015  Pharmacovigilance  Korea  CD (25)

UC  (11)

The  switch  from  I→B  achieved

maintenance  in  disease  control

in 87%  of the patients  and  in

the  clinical  remission  rate  in

45.5%.

I→B: the originator drug to the biosimilar drug; n: number of patients
a Unclassifiable inflammatory bowel disease

Similar  results  were  found  by  Jung  et al. in a  retro-
spective  multicenter  study  with  54  weeks  of  follow-up  on
patients  with  CD (n = 27)  and  UC (n  = 9).  A total  of  92.5%
of  those  patients  maintained  the clinical  response  rate
achieved  with  the previous  treatment.13

Argüelles-Arias  et  al.  recently  demonstrated  the effec-
tiveness  and safety  of the switch  to  CT-P13  in 98  patients
with  IBD at  6 months  of  follow-up.  The  remission  achieved
with  the  previous  treatment  was maintained  in both  CD  and
UC  (66.7  and  50%,  respectively).  There  were  no  significant
differences  in the safety  profile  after  the switch.14

In the  post-marketing  study  by  Park  et al.,  those  authors
reported  a total  of 87%  of  patients  with  disease  control,
45.5%  of whom  reached  or  maintained  clinical  remission.15

Thirty-one  Italian  hospital  centers  participated  in the
pharmacovigilance  PROSIT-BIO  study  by Fiorino  et  al.  The
researchers  underlined  relevant  data  with  respect  to  the
maintenance  of  efficacy  and safety  in 313  patients  with
CD  and  in  234  with  UC,  97  of  whom  had  been  switched  to
CT-P13.  No  disease  activity  modifications  were  found  at  5
months  of  follow-up.16

In another  observational  study,  Guerrero-Puente  et  al.
evaluated  the  efficacy,  safety,  bioavailability,  and  relapse-
associated  factors  after  the switch  to  the biosimilar.
Thirty-six  patients  were  selected  and  no  significant  differ-
ences  in  the  short-term  clinical  response  or  modifications
in  the  serum  concentration  of  the biopharmaceutical  were
found.17

Finally,  not  much  information  on  the  pediatric  population
was  found:  only the  study  by Sieczkowska  et  al. stood out.
They  showed  results  with  respect to  switching  to  the  biosim-
ilar  in  pediatric  patients  with  IBD.  Three  hospitals  took  part
in  that  prospective  study:  a total  of  32  patients  with  CD  and
7  with  UC  were  selected.  Age  ranged  from  3 to 15  years,  with
a  mean  of  12  years.  At  10  weeks  of  monitoring,  maintenance

of  remission  was  conserved  in 80%  of  the  patients,  with  no
significant  modifications  after  the treatment  change.  The
CT-P13  safety  profile  was  consistent  with  that  reported  for
the  reference  medicine.18

Discussion

The  aim  of  the present  study  was  to  review  the  available
evidence  on  the  maintenance  of  the efficacy  and  safety  of
biosimilar  medicines  in patients  with  IBD in remission.  Previ-
ous  studies  on  the efficacy  and  safety  in  naïve  patients  have
been  described.19 However,  there  is  much  debate  about  the
evidence  on  maintenance  after  the  switch  from the  biologic
originator  medicine  to  the biosimilar,  as  well  as  the  lack  of
health  regulations  with  interchangeability  among  biotech-
nology  medicines.  To  the best  of our knowledge,  ours  is the
first  article  on  that  theme  in Mexico.

Because  the candidates  for  adalimumab  biosimilars,  ABP
501  and  ZRC  3197,  are not yet  sold  in  Mexico,  and no  studies
on  them  were  found,  we  could  not  discuss  their  use  in the
present  study.

In  general,  clinical  experience  with  the infliximab  biosim-
ilar,  CT-P13  (Remsima®),  tends  to  show  positive  results  that
support  its  use  in IBD.  According  to  results,  the  change  of
therapy  does  not  appear  to  modify  the inflammatory  markers
of  the disease,  nor  does  it negatively  impact  the main-
tenance  of  remission  achieved  with  previous  treatment.
Nevertheless,  it must  be kept  in  mind  that  in  Mexico  there  is
still  not  enough  clinical  experience,  partially  due  to  the only
recent  approval  of  Remsima®,  making  it  necessary  to  gain
experience  and  determine  the  economic  and social  burden
of  those  diseases  on  both  the  patient  and  the healthcare
systems.

We found that  there  is  little  available  information  and
the methodological  criteria  of  the  studies  that do exist
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are  heterogeneous,  which  is  understandable  in  part,  given
that  the  analyses  are phase  IV  (pharmacovigilance)  studies
and  there  are  no  initial  trials  conducted  on CT-P13  in IBD.
Therefore,  we  were  unable  to  determine  the  level of  evi-
dence  through  a systematic  analysis  or  additional  statistical
analysis  (i.e.,  a meta-analysis),  because  our  study  is  a  liter-
ature  review  to  familiarize  the  specialist  with  the subject
of  biosimilars.  Further  analyses  are needed  to  broaden  the
evidence.

Notwithstanding,  the  medical implications  of  introducing
biosimilars  to IBD are  described  below.

Legal  framework  in  Mexico

In  article  222-Bis  of  the Regulations  on  Health  Inputs  of
the  General  Health  Law  of  Mexico,  a  biosimilar  medicine
is  defined  as  a non-originator  medicine  that  has  been  shown
to  have  comparable  quality,  efficacy,  and safety  to those
of  the  reference  medicine.20 The  registration  of a  biosim-
ilar  medicine  by  the  Health  Department  is  also  based  in
part  on  the Mexican  Official  Norms  257,  177,  and  220,
which  describe  the  technical  requirements  for  demonstrat-
ing  biosimilarity.21---23

We  did  not  find  a document  or  official  guide  that  defined
the  terms  and  specific  criteria  for  the  interchangeability
and  extrapolation  between  biotechnology  medicines,  which
potentially  adds  the  element  of uncertainty  to  their  perfor-
mance.

Interchangeability

Interchangeability  is  the  substitution  of  one  medicine  for
another  of  the  same  pharmaceutical  composition,  that is
expected  to  produce  the  same  therapeutic  effect  and main-
tain  the  efficacy  and safety  in stabilized  patients  that  was
achieved  with  the  previous  treatment.24

Interchangeability  between  biotechnology  medicines  is  a
controversial  subject.  In the  United  States,  the  Food  and
Drug  Administration  has  officially  stated  that interchange-
ability  is  the  responsibility  of each  of  the States  and  remains
neutral  on  the  matter.  Furthermore,  the  European  Medicines
Agency  makes  no  recommendations,  nor does  it require
interchangeability  studies  for  the registration  of  biosimi-
lars  with  the  health authority,  leaving  the decision  up  to
each  member  state  of  the  European  Union,  physician,  or
pharmacist.25

We  found  no  clear  definition  in the Mexican  Norm  of
the  process  for demonstrating  interchangeability  between
the  originator  drug  and  the biosimilar.  In contrast,  in
relation  to  generic  medicines,  the General  Healthcare  Coun-
cil,  through  a  commission  of  experts  on  interchangeability
testing,  determined  a  series  of  methodological  require-
ments  to  demonstrate  said  quality  between  medicines
with  the  same  qualitative-quantitative  composition.22 How-
ever,  the  health  regulation  for  generic  medicines  is  not
applicable  to  biosimilars,  given  the clear  pharmacologic
differences  between  them  and  their  different  production
processes.1,2

Furthermore,  in the majority  of  cases,  a biotechnology
medicine  is  acquired  through  a  public agency,  given  its  high
cost  and  pharmaceutical  control.  In  that  setting,  both  the

originator  medicine  and the biosimilar  legally  share the
same  health sector  code.20 No distinction  is  made  between
them,  which is  why  a  healthcare  institution  can  promote
the change  of  therapy  without  the  consent  of the patient
or  the physician  or  evidence  of  its  efficacy.  That  leaves  an
important  void in the  actual  traceability  of treatment  and
efficiency  in  pharmacovigilance.  We  found  no  valid  motive
for  changing  the  biotechnological  therapy  of  a patient  that
is in  remission,  thanks  to  a previous  therapy,  other  than
the  cost  of  the  treatment.  In our  opinion,  that  practice  is a
breach  of  bioethical  principles  in  medicine  and  of the  human
right  to  health  protection.

Nevertheless,  we  recognize  that  the  advantages  of
sharing  the  health  sector  code  lie  in  the greater  price  com-
petitiveness  of this  type  of  product  that  potentially  will
make  it more  accessible  to  the patient  and  minimize  the
shortage  of  medications.  In  that  sense,  the  change  from
originator  treatment  to a biosimilar  is  debatable.

The  Food  and  Drug  Administration  recently  published
a  general  guideline  for  evaluating  the interchangeability
of  biotechnology  products.  It recommends  carrying  out
prospective  studies  that  assess  the  noninferiority  of  treat-
ment in  at  least  2  formulation  changes.26

The  phase  IV  NOR-SWITCH  study  was  specifically  designed
to  demonstrate  the  interchangeability  between  the orig-
inator  drug,  infliximab,  and  the  biosimilar,  CT-P13  in  all
therapeutic  indications.  It  is  an independent  trial  that
is  not  funded  by  the  drug  manufacturer.  Even  though
the  authors  did  not carry  out a  subgroup  comparison,
we  carefully  analyzed  the data  and  found that  14  of
78  patients  (17.9%)  with  CD  worsened  with  the origina-
tor treatment  (group  not  switched  to  the biosimilar)  and
23  of  77 patients  (29.8%)  worsened  with  CT-P13  (group
switched  to  the  biosimilar)  within  a  54-week  follow-up
period.  Likewise,  3  out of  47  patients  (6.3%)  with  UC wors-
ened  with  the originator  treatment  (group  not  switched)  and
5  out of  46  patients  (10.8%)  worsened  with  CT-P13  (group
switched  to  the  biosimilar).  More  statistical  sub-analyses
will  provide  evidence  on  the consistency  of that  study’s
conclusions.

We  found  the results  of the  NOR-SWITCH9 study  to  be
controversial.  For example,  1) in  the  randomization  of the
patients,  neither  the  disease  phenotype  nor  the  definition  of
«stable»  was  considered,  which  was  reflected  in a greater
bias in the result  conclusions;  2) the  patients  in endoscopic
remission  were  not  defined;  3)  the statistical  results  of  non-
inferiority  showed  a high  degree  of variability  in  the clinical
response  in  each population  subgroup,  but  not  in  the total
patient  group;  4) it should be  pointed  out that  the  response
in  IBD was  less  variable,  compared  with  those  of  other  popu-
lations,  but  making  disease  worsening  the primary  endpoint
was  a debatable  decision,  given  that  noninferiority  refers
to  a statistical  term  and worsening  to  a  clinical  term; 5)
clinical  scales  were used to  evaluate  disease  activity and
endoscopic  scales  were not  considered;  and  6) no  subgroup
stratification  of  the  safety  data  was  presented  after  the
switch.

A  study  considering  those  variables  would contribute  a
greater  level  of  evidence  and  solidity  for  demonstrating
interchangeability  between  originator  infliximab  and
biosimilar  infliximab.  The  results  of the present  NOR-
SWITCH  study  are  still  inconclusive  for  demonstrating
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interchangeability  and  we must  wait  for  the  results  of  its
extension  phase.

Immunogenicity

The  process  of  immunogenicity,  or  the  production  of
anti-drug  antibodies,  is  clinically  relevant,  because  those
antibodies  have  the  potential  to  modify  the  therapeu-
tic  response  or  certain  pharmacokinetic-pharmacodynamic
aspects.  At  present,  we  have special  laboratory  tests  for
measuring  the level  of  anti-drug  antibodies  (i.e.,  the ELISA
test).  Unfortunately,  their  routine  measurement  in clini-
cal  practice  is  not  often  performed,  due  to the  lack  of
that  technology  in  our  hospitals.  The  heterogeneity  in  the
standardization  of  laboratory  test  methodology,  low  sensi-
tivity  for  the  biopharmaceutical,  and  the  great  variability  of
results  reported  in the  literature  are other  factors  limiting
its  frequent  use.

Immunogenicity  has  been  shown  to  largely  depend  on
the  degree  of genetic  «humanization»  of  the  recombinant
protein,27 regardless  of  whether  it is an originator  or  a
biosimilar,  while  at  the  same  time  biopharmaceuticals  are
similar  in  their  structure  and  consistently  conserve  the  qual-
ity  of  the  medicine  from  batch  to  batch.28

In theory,  biosimilars  should  not  produce  greater
immunogenicity  compared  with  the originator,  because  they
conserve  the same  immunodominant  epitopes,  which  are
regions  of  amino  acids  that  act  as  antigenic  determinants
with  the  capacity  to  produce  antibodies.  Ben-Horin  et al.
demonstrated  that the  systemic  anti-infliximab  antibodies
(polyclonal)  that  circulate  in  the patient  are  not  different
and  they  recognize  the  same  molecule,  infliximab.29

Baert  et al. also  reported  that  the  systemic  pres-
ence  of  anti-infliximab  antibodies  increased  the  risk  for
adverse  reactions  during  infusion  and was  related  to  the
loss  of  response  in patients  with  IBD.30 Likewise,  Farrel
et  al.  observed  that  patients  in remission  had  a  lower
serum  concentration  of  anti-infliximab  antibodies,  similar  to
immunosuppressed  patients  with  premedication,  in contrast
to  those  that  lost  clinical  response.31

There  is  little  information  on  patients  previously  sensi-
tized  to  some  type of biotechnology  therapy.  Bálint  et al.
found  that  those  patients  developed  peri-infusional  adverse
reactions  and  presented  with  a significant  increase  in  the
serum  concentration  of  anti-infliximab  antibodies,  com-
pared  with  naïve  patients.32 Recent  studies  have  confirmed
the  same  findings  and  have  been  thoroughly  described  by
Hindryckx  et  al.33

Based  on  the  above,  in  the exceptional  case  of  an
increase  in immunogenicity  from  the  change  in therapy,
we  propose  that  there  is  a pathophysiologic  mechanism
not  yet  completely  understood,  through  which  the immune
system  «loses  its tolerance»  in  relation  to  the biosimilar
drug,  and thus  the  change  to a biosimilar  could  be a risk
factor.  We recommend,  when possible,  the measuring  of
anti-drug  antibodies  before  and  after  the switch,  within  a
reasonable  time  frame,  to  rule out variables  that  would
affect  clinical  remission  resulting  from  the treatment  in
previously  sensitized  patients.  Other factors  that  should  be
considered  are  premedication/comedication  with  immuno-
suppressants,  non-biotechnology  medicine  concomitance,

the treatment  optimization  strategy,  the heterogeneous
glycosylation  profile  of  the biosimilar  in relation  to  the
originator,  and  possible  inconsistencies  in the  drug  manu-
facturing  quality.

In  addition,  the subject  of  opportunistic  infections  that
appear  due  to  TNF-�  inhibition  in long-term  treatment
should  be comprehensively  studied  in clinical  trials,  given
that  problems  have  been  reported  during  intravenous  infu-
sion  or  derived  from  the  use  of  a medical  device  for  applying
subcutaneous  doses.34 There  are few studies  on this topic
conducted  on  biosimilars.

Finally,  the  long-term  safety  profile  can be a  key  dif-
ferentiator  at the time  of  interchangeability  between
biotechnology  medicines.  For  example,  in the  extension
phase  of  the  PLANETAS  study  (ankylosing  spondylitis)  at 102
weeks,  treatment  was  reported  as  noninferior  after  the
switch  to CT-P13,  the same  as  occurred  in the  extension
phase  of the  PLANETRA  study  (rheumatoid  arthritis).35,36 It
should  be  pointed  out  that  the frequency  of  adverse  events
in  patients  with  ankylosing  spondylitis  that  were  switched
to  the biosimilar  was  71.4%,  whereas  it was  48.9%  in the
naïve  patients  that  began  treatment  with  CT-P13.  That  was
a  difference  of  22.5%  between  groups  treated  with  the same
CT-P13,  which  could  support  our  recommendation  of  produc-
ing  specific  evidence  for  IBD,  given  that  the clinical  variables
in  patients  in remission  and  naïve  patients  are  different,  and
cannot  necessarily  be extrapolated.

Indication  extrapolation  in  inflammatory  bowel
disease

Indication  extrapolation  has  been  defined  as  the  regula-
tory  resource  that  exempts  the biotechnology  medicine
from  clinical  studies  in  determined  therapeutic  indications
to  obtain  permission  for  commercialization,  taking  into
account  all  the  evidence  demonstrated  by  the manufacturer
during  the  registration  process,  in terms  of  quality,  efficacy,
and  safety in  the main  indications.8

In  Mexico,  extrapolation  is  decided  upon  in  the  reg-
ulatory  setting  after  a  «case-by-case»  evaluation  of  the
factors  related  to  the biochemical  structure  and  function
of  a  biosimilar,  based  on  the  opinion  of  expert  committees
of  the  Federal  Commission  for  the  Protection  against  Health
Risks  (COFEPRIS,  the Spanish  acronym).37

The  technical  and  scientific  criteria  by  which  the  health
agencies  grant  extrapolation  are:  1) that  both  biopharma-
ceuticals  have  the  same  pharmacologic  mechanism;  2)  that
they  have  the same  administration  route  and  pharmaceuti-
cal  composition;  3) that  there  is  linear  elimination  of  the
biopharmaceutical  (dose-dependent);  4)  that  pharmacoki-
netic  bioequivalence  studies  are  presented;  5)  that  clinical
studies  in sufficiently  sensitive  models  are presented;  and
6) that  not  only immunogenicity,  but  also  the  safety profile,
is  solidly  characterized,  among  other  aspects.38---41

However,  there  is  evidence  that  the pharmacologic  mech-
anism  of  action  and the  pharmacokinetic  behavior  is  not
the same  in all  anti-TNF-�  agents,42 which could  partially
explain  the  clinical  differences  found in clinical  practice.
This  gives  pause  for  serious  reflection  on  the clinical  impact
of  indication  extrapolation  in IBD,  given  that  the mechanism
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is  not  strictly  the same,  and  at the  time,  was  not  broadly
characterized  by  the originator  drug  manufacturer.

Nevertheless,  we  discussed  the potential  benefits  of
extrapolation  and concluded  that  they  include  several
aspects:  1)  not  exposing  the  patient  to  unnecessary  risks that
could  come  out  of a  redundant  study,  implying  a bioethical
debate  on the  benefit  of  clinical  research;  2) the difficulty  of
conducting  a  solid study,  given  the  limited  sample  size  in IBD;
3)  study  financing,  which  would  raise  the  cost  of  treatment;
and  4)  the  stimulation  of economic  competition,  favoring
treatment  access  for  a larger  number  of  patients  through
the  expedited  approval  of biosimilars.

We  concluded  that  extrapolation  brings  about  uncer-
tainty,  because  the  regulatory  resource  oversees  the
evaluation  of  the  medicine  and  not  the  clinical  variables
associated  with  the  disease.  Those  variables  importantly
modify  the  response  of  the drug and are not  considered  in
the  clinical  studies  that  are  needed  to  support  the prescrip-
tion  of  the  medicine.  Thus,  the physician  is  at a  disadvantage
in  his  or  her  medical  practice  because  decisions  made  by  the
specialist  are  always  based  on  clinical  evidence  and  on  the
experience  gained  from  the  use  of the previous  medicine.

Obtaining  the generalized  medical  acceptance  of  indica-
tion  extrapolation  as  the  regulatory  resource  will  not  be an
easy  task  for the manufacturers  of  biosimilars,  in  relation  to
IBD,  as long  as  adequate  channels  of communication  are not
pursued  that go beyond  the normative  aspects  of  medication
authorization  that  do  not always  relate  to  the prescriber  or
the  patient.

Position and recommendations

1. We support  the  introduction  of  biosimilar  medicine  into
inflammatory  bowel disease  in  Mexico.

2.  However,  biosimilarity  continues  to  be  a fairly  uncom-
municated  theme  in the medical  community  of  IBD
specialists.

3.  Even  though  there  is  no  epidemiologic  IBD register  in
Mexico,  national  reference  centers  have  observed  a
trend  toward  an increasing  number  of cases,  which
implies  a  greater  need  for  biotechnology  therapies  or
new  treatment  options.  Biosimilar  medicines  are  a  ther-
apeutic  alternative  that  can  provide  greater  access  to
patients  with  IBD,  along  with  its  consequent  benefits.

4.  Because  IBD has  variables  that  are clinically  differ-
ent  from  other  autoimmune  inflammatory  diseases,  we
recommend  conducting  specific  clinical  studies  on  the
indication  so that the use  of biosimilars  can  be  recom-
mended  with  greater  accuracy  and  that patients  seeking
medical  consultation  can  be  given  maximum  informa-
tion.

5.  Currently,  the specific evidence  for  extrapolating  a
biosimilar  drug  from  rheumatic  disease  to  IBD is  not
clearly  defined,  thus  its  recommendation  should  not be
generalized.  We  would agree  upon  indication  extrapo-
lation,  only if  the evidence  has been  previously  defined
through  an official  consensus,  or  the  health  agencies  or
the  biosimilar  manufacturer  communicate  the criteria
through  which commercialization  was  authorized.

6.  Mexico  is  a  regulatory  leader  in  biosimilar  drug evalua-
tion,  but  the criteria  for  the extrapolation  of rheumatic

diseases  to  IBD  are  not  clear,  and  therefore  more  evi-
dence  is  required  for  its  recommendation.

7. The  lack  of  a  clear  definition  of  interchangeability
between  biotechnology  drugs  in Mexico  is  a legal  void
that  makes  the clinical  concept  appear  to  be an  admin-
istrative  subject  and does  not  take  into  account  the
medical  and  scientific  evidence  necessary  for  making
accurate  patient  prognosis.

8.  We are in favor  of the  interchangeability  between
biotechnology  products,  as  long  as the  decision  is
agreed  upon  between  the physician  and  the  patient
and it is supported  by  the maximum  level of  scientific
evidence.

9.  We do not  recommend  interchangeability  or  automatic
substitution  for nonmedical  indications,  due  to  the
potential  risk  for

10.  We recommend  that  the  manufacturers  of biosimilars
conduct  interchangeability  studies  specifically  on  IBD
starting  from  the initial  clinical  development.

11.  We encourage  the community  of gastroenterologists  and
specialists  in IBD,  as  well  as  other  healthcare  profes-
sionals,  to  report  all  the adverse  events  and  lack  of
efficacy  of  all medicines,  for the promotion  of a culture
of  pharmacovigilance  in clinical  practice.
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18. Sieczkowska J,  Jarzębicka D,  Banaszkiewicz A, et al. Switch-

ing between infliximab originator and biosimilar in paediatric

patients with inflammatory bowel disease. Preliminary obser-

vations. J  Crohn’s Colitis. 2016;10:127---32.

19. Komaki Y, Yamada A, Komaki F,  et  al. Systematic review with

meta-analysis: The efficacy and safety of  CT-P13, a biosim-

ilar of anti-tumour necrosis factor-� agent (infliximab), in

inflammatory bowel diseases. Aliment Pharmacol Ther. 2017;45:

1043---57.

20. Ley General de Salud, art. 222 bis, título xii: Control sanitario

de productos y  servicios y de su  importación y exportación.

Capítulo iv: Medicamentos.

21. NORMA Oficial Mexicana NOM-257-SSA1-2014, en materia de

medicamentos biotecnológicos.

22. NORMA Oficial Mexicana NOM-177-SSA1-2013, que establece las

pruebas y procedimientos para demostrar que un medicamento

es intercambiable.

23. NORMA Oficial Mexicana NOM-220-SSA1-2016, instalación y

operación de la farmacovigilancia.

24. Kurki P, van Aerts L, Wolff Holz E, et al. Interchangeabil-

ity  of  biosimilars: A European perspective. BioDrugs. 2017;31:

83---91.

25. Daller J.  Biosimilars: A consideration of the regulations in the

United States and European Union. Regul Toxicol Pharmacol.

2016;76:199---208.

26. US Department of Health and Human Services, Food and Drug

Administration. Considerations in demostrating interchange-

ability with a reference product. Guidance for industry. Food

and Drug Administration; 2017.

27. Pecoraro V, De Santis E, Melegari A, et  al. The impact of

immunogenicity of  TNF� inhibitors in autoimmune inflammatory

disease. A systematic review and meta-analysis. Autoimmun

Rev. 2017;16:564---75.

28. Van Beers MM, Bardor M.  Minimizing immunogenicity of  biophar-

maceuticals by controlling critical quality attributes of proteins.

Biotechnol J. 2012;7:1473---84.

29. Ben Horin S,  Yavzori M,  Benhar I,  et  al. Cross-immunogenicity:

Antibodies to infliximab in Remicade-treated patients

with IBD similarly recognise the biosimilar Remsima. Gut.

2016;65:1132---8.

30. Baert F,  Noman M,  Vermeire S,  et al. Influence of  immunogenic-

ity  on the long-term efficacy of  infliximab in Crohn’s disease. N

Engl J  Med. 2003;348:601---8.

31. Farrell RJ, Alsahli M, Jeen YT, et  al. Intravenous hydro-

cortisone premedication reduces antibodies to infliximab in



Update  on  biosimilars  in inflammatory  bowel disease:  Position  and  recommendation  423

Crohn’s disease: A randomized controlled trial. Gastroenter-

ology. 2003;124:917---24.

32. Bálint A, Rutka M, Végh Z, et al. Frequency and char-

acteristics of  infusion reactions during biosimilar infliximab

treatment in inflammatory bowel diseases: Results from Central

European nationwide cohort. Expert Opin Drug Saf. 2017;16:

885---90.

33. Hindryckx P, Novak G,  Vande Casteele N, et al. Incidence,

prevention and management of anti-drug antibodies against

therapeutic antibodies in inflammatory bowel disease: A  prac-

tical overview. Drugs. 2017;77:363---77.

34. Giezen TJ, Mantel Teeuwisse AK, Meyboom RH, et  al. Mapping

the safety profile of  biologicals: A disproportionality analysis

using the WHO adverse drug reaction database VigiBase. Drug

Saf. 2010;33:865---78.

35. Park W, Yoo DH, Miranda P, et  al. Efficacy and safety of

switching from reference infliximab to CT-P13 compared with

maintenance of  CT-P13 in ankylosing spondylitis: 102-week data

from the PLANETAS extension study. Ann Rheum Dis. 2017;76:

346---54.

36. Yoo DH, Prodanovic N,  Jaworski J, et al. Efficacy and

safety of CT-P13 (biosimilar infliximab) in patients with

rheumatoid arthritis: Comparison between switching from

reference infliximab to CT-P13 and continuing CT-P13 in

the PLANETRA extension study. Ann Rheum Dis. 2017;76:

355---63.

37. Ley General de Salud. Reglamento de insumos para la salud,

título sexto: autorizaciones y avisos. Capítulo III: Registros. Art.

177 bis-2, bis-5.

38. Chang S,  Hanauer S. Extrapolation and interchangeability of

infliximab and adalimumab in inflammatory bowel disease. Curr

Treat Options Gastroenterol. 2017;15:53---70.

39. Schellekens H, Lietzan E, Faccin F, et  al. Biosimilar monoclonal

antibodies: The scientific basis for extrapolation. Expert Opin

Biol Ther. 2015;15:1633---46.

40. McConachie S,  Wilhelm SM, Kale-Pradhan PB. Biosimilars in

inflammatory bowel disease-accumulating clinical evidence.

Expert Rev Clin Pharmacol. 2017;10:391---400.

41. Ben Horin S, Vande Casteele N, Schreiber S,  et al. Biosimilars in

inflammatory bowel disease: Facts and fears of  extrapolation.

Clin Gastroenterol Hepatol. 2016;14:1685---96.

42. Eder P, Linke K,  Witowski J.  Update on the mechanisms of

action of  anti-TNF-� antibodies and their clinical implica-

tions in inflammatory bowel disease. Pol Arch Med Wewn.

2016;126:772---80.


	Update on biosimilars in inflammatory bowel disease: Position and recommendations in Mexico
	Introduction and aims
	Materials and methods
	Results
	Clinical evidence of the maintenance of remission with CT-P13

	Discussion
	Legal framework in Mexico
	Interchangeability
	Immunogenicity
	Indication extrapolation in inflammatory bowel disease

	Position and recommendations
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Financial disclosure
	Conflict of interest
	Acknowledgements
	References


