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EDITORIAL

Breaking  therapeutic  inertia:  Should  metabolic  surgery  be
considered one  more  option  for the  treatment  of type  2 diabetes
mellitus?�

Rompiendo  la  inercia  terapéutica: ¿ debe  considerarse  la  cirugía  metabólica
una  opción  más  en  el  tratamiento  de  la  diabetes  mellitus  tipo  2?

Albert Lecube ∗, Bartolomé Burguera, Miguel Ángel Rubio, on behalf of Grupo de
Trabajo de Obesidad de la Sociedad Española de Endocrinología y Nutrición (GOSEEN)♦
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Obesity  and  type  2  diabetes  mellitus  (T2DM)  are  uncon-
trolled  health  problems  that  have  highly  significant  financial
costs.  They  have  reached  epidemic  proportions  worldwide.
It  is  estimated  that  there  are  currently  285  million  peo-
ple  with  T2DM  throughout  the  world,  and  up  to  438  million
may  be  affected  in  2030  if  the  most  recent  forecasts  are
met.1 In  Spain,  T2DM  prevalence  is  13.8%  according  to  the
results  of  the  di@bet.es  study,2 while  the  prevalence  of
obesity  is  22.9%.3 Bariatric  surgery,  whose  main  objective
is  weight  loss,  is  the  most  effective  treatment  for  mor-
bid  obesity  (body  mass  index  [BMI]  of  40  kg/m2 or  higher,
or  30---40  kg/m2 or  higher  in  patients  with  obesity-related
morbidity),  which  shows  the  limitations  of  the  medical
approach  to  this  condition.4 Moreover,  weight  reduction
achieved  after  surgery  is  associated  with  benefits  regard-

ing  blood  pressure,  lipid  profile,  sleep  apnea  syndrome,
and  T2DM.  Part  of  this  metabolic  improvement  is  consid-
ered  to  be  independent  of  weight  loss,  and  is  related  to
its  effect  on  levels  of  incretins  and  other  hormones,  and
also  with  neural  changes.5,6 Thus,  bariatric  surgery  achieves
remission  of  T2DM  (fasting  plasma  blood  glucose  less  than
126  mg/mL  with  no  need  for  drug  treatment)  in  72%  and
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2%  of  patients  after  two  years  of  follow-up,  in  up  to  62%
f  patients  in  studies  with  follow-up  longer  than  two  years
fter  surgery,  and  in  36%  at  10  years.4,7 This  remission  is
nversely  related  to  T2DM  duration,  the  degree  of  pancreatic
eserve  and  insulin  treatment,  and  more  marked  with  mal-
bsorptive  procedures  such  as  biliopancreatic  diversion  and
ower  when  restrictive  procedures  are  used.8 In  addition,
ariatric  surgery  also  decreases  the  specific  mortality  associ-
ted  with  T2DM.9 It  should  also  be  noted  that,  after  10  years
f  follow-up,  the  Swedish  Obese  Subjects  Study  reported
n  8%  incidence  of  T2DM  in  patients  undergoing  surgery  (of
hom  95%  underwent  merely  restrictive  procedures  such
s  gastric  banding  and  ring  vertical  gastroplasty),  as  com-
ared  to  a  25%  incidence  in  non-operated  obese  subjects.4

owever,  only  three  randomized,  prospective  clinical  trials
ssessing  the  role  of  surgery  as  compared  to  drug  treatment
ave  been  reported  to  date.10,12 In  the  first  of  these  tri-
ls,  published  in  2008,  Dixon  et  al.10 assessed  the  effect  of
djustable  gastric  band  in  a  group  of  60  patients  with  dia-
etes  starting  less  than  two  years  earlier  and  BMI  ranging
rom  30  to  40  kg/m2.  At  two  years  of  follow-up,  diabetes
emission  was  maintained  in  73%  vs  13%  of  patients  in  the
urgical  and  non-surgical  groups  respectively.10 In  the  sec-
nd  study,  reported  in  March  2012,  Shauer  et  al.  compared
rug  treatment  (n  =  50)  to  Roux-en-Y  gastric  bypass  (n  =  50)
nd  sleeve  gastrectomy  (n  =  50)  in  150  diabetic  patients  with
MI  ranging  from  27  to  43  kg/m2 (34%  with  BMI  less  than

5  kg/m2),  chronic  poor  metabolic  control  (hemoglobin  A1c
alues  ranging  from  8.9%  to  9.5%),  diabetes  onset  eight
r  more  years  before,  and  treated  with  a  mean  of  three
ypoglycemic  drugs  (44%  with  insulin).11 At  12  months  of
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ollow-up,  12%  of  patients  assigned  drug  treatment  achieved
he  primary  endpoint  of  the  study  (hemoglobin  A1c  of  6%
r  less,  with  or  without  drug  treatment),  as  compared  to
2%  in  the  group  undergoing  gastric  bypass,  or  37%  in  those
ndergoing  sleeve  gastrectomy.  No  significant  differences
ere  seen  between  the  two  surgical  groups  with  regard  to

his  goal,  but  it  should  be  noted  that  no  patients  under-
oing  bypass  required  drug  treatment  to  achieve  it,  while
8%  of  patients  who  underwent  sleeve  gastrectomy  needed
rug  treatment.  In  the  third  study,  published  in  the  same
ssue  of  the  New  England  Journal  of  Medicine,  Mingrone
t  al.12 assessed,  after  two  years  of  follow-up,  the  rate  of
emission  (defined  in  this  case  as  blood  glucose  less  than
00  mg/dL  and  hemoglobin  A1c  less  than  6.5%  without  drug
reatment)  in  60  diabetic  patients  with  an  intermediate  pro-
le  as  compared  to  the  prior  two  studies:  BMI  higher  than
5  kg/m2,  hemoglobin  A1c  of  7.0%  or  higher,  and  diabetes
or  longer  than  five  years.  Patients  were  randomized  to  drug
reatment  (n  =  20),  Roux-en-Y  gastric  bypass  (n  =  20),  or  bil-
opancreatic  diversion  (n  =  20).  At  two  years  of  follow-up,
o  patient  in  the  first  group  reached  the  remission  crite-
ion,  while  75%  of  patients  in  the  bypass  group  and  95%  of
hose  in  the  biliopancreatic  diversion  achieved  the  remission
riterion.

Thus,  two  of  the  most  relevant  current  questions  in  the
eld  of  endocrinology  include  (a)  whether  bariatric  surgery
ontrols  T2DM  in  a  much  higher  proportion  of  patients  as
ompared  to  drug  treatment,  and  if  these  results  are  better
he  shorter  the  duration  of  T2DM,  why  we  do  not  propose
urgery  to  obese  patients  with  poorly  controlled  T2DM  in  an
arly  stage  of  the  course  of  their  disease;  and  (b)  why  we
till  restrict  the  surgical  treatment  of  diabetes  to  subjects
ith  a  BMI  of  35  kg/m2 or  higher,  excluding  those  with  a

ower  degree  of  obesity  who  could  also  benefit  from  the
rocedure.

Various  studies  support  the  possibility  of  metabolic
urgery  (surgery  mainly  intended  to  achieve  control  in  T2DM
nd  other  metabolic  diseases)  being  considered  a  valid  treat-
ent  for  T2DM  in  patients  with  a  BMI  less  than  35  kg/m2.  The

esults  of  the  three  most  recent  studies  are  worth  discussing.
he  Scopinaro  et  al.13 group  compared  the  effect  of  biliopan-
reatic  diversion  in  30  patients  with  T2DM  for  longer  than
hree  years,  hemoglobin  A1c  levels  of  7.5%  or  higher,  and  C
eptide  levels  higher  than  0.5  ng/mL.  Fifteen  patients  had
MI  ranging  from  30  to  35  kg/m2,  and  the  other  15  patients
ad  BMI  values  ranging  from  25  to  30  kg/m2.  After  two  years
f  follow-up,  a  clear  benefit  was  seen  in  glucose  control,
ut  this  was  less  marked  in  overweight  patients  (67%  and
7%  respectively  of  patients  in  the  first  and  second  groups
ad  hemoglobin  A1c  less  than  6.5%).  No  excess  weight  loss
ccurred.  de  Sa  et  al.,14 in  a  retrospective,  observational
tudy  where  27  diabetic  patients  with  BMI  ranging  from  25  to
0  kg/m2 and  hemoglobin  A1c  levels  of  8.36  ±  2.05%  under-
ent  Roux-en-Y  gastric  bypass,  found  complete  remission  in
8%  of  patients  at  20  months,  with  a  final  hemoglobin  A1c
alue  of  5.97  ±  0.74.  Finally,  Serrot  et  al.15 reported  that
n  17  diabetic  patients  with  BMI  >  35  kg/m2, hemoglobin  A1c
ecreased  from  8.2  ±  2.0  to  6.1  ±  2.7%  12  months  after  Roux-

n-Y  gastric  bypass,  while  BMI  stabilized  at  25.8  ±  2.5  kg/m2.
here  are  currently  ongoing  at  least  11  randomized  clini-
al  trials  registered  in  the  US  National  Institutes  of  Health
clinicaltrials.gov)  comparing  several  surgical  procedures  to
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edical  treatment  in  patients  with  T2DM  and  BMI  ranging
rom  27  to  43  kg/m2.16

What  then  is  the  place  and  time  for  metabolic  surgery  in
he  treatment  of  T2DM?  A  scientific  society  has  positioned
tself  for  the  first  time  by  including  the  surgical  option  in
he  treatment  algorithm  for  T2DM  in  patients  with  BMI  less
han  35  kg/m2,  and  not  specifically  in  the  very  late  stages
f  the  disease.  Thus,  the  International  Diabetes  Federa-
ion  thinks  that  patients  with  T2DM  with  BMI  ranging  from
0  to  35  kg/m2 should  be  considered  candidates  for  surgi-
al  treatment  if  they  have  hemoglobin  A1c  values  higher
han  7.5%  despite  optimal  drug  treatment,  particularly  if
hey  have  progressive  weight  increase  or  other  comorbidi-
ies  (high  blood  pressure,  hyperlipoproteinemia,  or  sleep
pnea  syndrome),  or  if  the  therapeutic  goals  recommended
ith  conventional  treatment  have  not  been  achieved.17 As

egards  the  type  of  surgery,  well  standardized  procedures  for
hich  adequate  experience  is  available,  such  as  Roux-en-Y
astric  bypass,  adjustable  gastric  band,  and  biliopancreatic
iversion  are  recommended.

In  this  regard,  and  based  on  all  of  the  foregoing,  the  posi-
ion  taken  by  the  Obesity  Working  Group  of  the  SEEN  agrees
ith  the  treatment  algorithm  proposed  by  the  International
iabetes  Federation:  in  the  treatment  of  T2DM,  metabolic
urgery  cannot  be  considered  as  the  final  possible  treatment
ption,  or  reserved  for  patients  with  higher  BMI  values  only.
n  fact,  we  think  that  treatment  of  T2DM  with  metabolic
urgery  should  not  merely  be  guided  by  a  given  BMI  value,
ut  by  metabolic  changes  in  patients  and  their  degree  of
ontrol,  and  that  these  should  be  the  main  determinant  fac-
ors  for  selecting  bariatric  surgery  as  the  preferred  option.18

t  should  not  be  forgotten  that  surgery  must  always  be  per-
ormed  at  hospitals  with  recognized  surgical  experience  and
aving  a  multidisciplinary  medical  team  able  to  provide  ade-
uate  follow-up  to  diabetic  patients  for  whom  the  surgical
ption  has  been  proposed,  thus  minimizing  the  risks  inherent
n  surgery.  The  medical  and  financial  impact  of  this  recom-
endation  may  eventually  be  very  significant,  as  6---8%  of

he  Spanish  population  could  be  candidates  for  metabolic
urgery,  so  this  should  not  be  indiscriminately  performed  on
ny  diabetic  patient  with  excess  adiposity.  However,  just
ecause  of  the  low  number  of  subjects  unevenly  evaluated
n  the  available  studies  we  definitely  advocate  the  promo-
ion  of  funding  and  the  start  of  prospective,  controlled,
andomized  clinical  trials  in  Spain  that  will  not  only  allow
s  to  establish  the  safety,  efficacy,  and  cost-effectiveness  of
urgery  in  diabetic  patients  with  BMI  less  than  35  kg/m2 but,
bove  all,  will  also  help  us  to  better  define  which  diabetic
atients,  regardless  of  their  BMI,  are  the  best  candidates  for
urgery  instead  of  drug  treatment.

ppendix 1.

embers  of  the  Obesity  Working  Group  of  the  Spanish
ociety  of  Endocrinology  and  Nutrition  (GOSEEN):  José
rrizabalaga,  Irene  Bretón,  Bartolomé  Burguera,  Assumpta
aixàs,  Alfonso  Calañas,  Fernando  Cordido,  María  Jesús

íaz,  Pedro  Pablo  García-Luna,  Albert  Goday,  Paloma  Igle-
ias,  Albert  Lecube,  Lluis  Masmiquel,  Susana  Monereo,  José
oreiro,  Basilio  Moreno,  María  José  Morales,  Miguel  Ángel
ubio,  Josep  Vidal,  and  Núria  Vilarrasa.
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