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bstract

Bariatric surgery has emerged as a highly effective treatment not only for obesity, but also for type 2 diabetes (T2D). A meta-analysis has
eported the complete resolution of T2D in 78.1% of cases of morbidly obese patients after bariatric surgery. Such extraordinary results obtained
n diabetic patients with body mass index (BMI) scores > 35 kg/m2 have led investigators to question whether similar results might be achieved in
atients with BMIs < 35 kg/m2. Preliminary studies suggest that metabolic surgery is safe and effective in patients with T2D and a BMI < 35 kg/m2,
hereas other studies report that metabolic surgery is less effective for promoting T2D remission in these patients. Thus, the results are discordant.

ong-term studies would be useful for determining the safety, efficacy and cost-effectiveness of metabolic surgery for this population with T2D.

n 2015, it is probably premature to say that metabolic surgery is an accepted treatment option for T2D patients with BMIs < 35 kg/m2.
 2016 Elsevier Masson SAS. All rights reserved.
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.  Introduction

A large body of published work, as well as recommendations
nd clinical experience, demonstrate the metabolic benefits that
an result from bariatric surgery. Many patients show indis-
utable postoperative improvement of their type 2 diabetes
T2D) [1]. Some authors consider bariatric surgery as having
ore powerful long-term benefits than therapeutic escalation of

he hypoglycaemic treatments commonly used in diabetology
2]. Postoperative remission of T2D brings hope to patients who
ave this complex chronic disease, and demonstrates the poten-
ial reversibility of the disorder, formerly believed to inevitably
orsen over time. Nevertheless, there are exceptions and, for
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

ome patients, in particular the most advanced, there is no
ajor postsurgical recovery. Yet, the improvement of T2D for

hese patients, albeit less substantial, has more than negligible
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enefits for these patients by lowering HbA1c, reducing the doses
f treatments and the number of classes of hypoglycaemia treat-
ents used, and restoring a degree of efficacy to treatments after

ll combinations have apparently become ineffective. Conse-
uently, the notion of weight control is being replaced by the
ope of possible surgical management of diabetes, including
ariatric and metabolic surgery.

The present report has addressed a few simple questions about
etabolic surgery by analysing the recent literature and focus-

ng on the two most commonly used techniques, gastric bypass
Roux-en-Y gastric bypass [RYGBP]) and sleeve gastrectomy.
ur study looked at who has been treated, when, how and with
hat results. Despite the widespread growing enthusiasm for

urgical management of T2D, and even of prediabetes, some
mportant questions remain.

.  Is  metabolic  surgery  a  logical  extension  of  bariatric
ence for metabolic surgery for type 2 diabetes? A critical perspective.

urgery?

The development of surgical techniques for obesity since the
950s has had beneficial effects on its comorbidities, including

dx.doi.org/10.1016/j.diabet.2016.06.005
http://www.sciencedirect.com/science/journal/12623636
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Table 1
Proposed definitions for remission and improvement of type 2 diabetes after bariatric surgery.

Authors, year [ref] Fasting glucose (mg/dL) HbA1c (%) Hypoglycaemic treatment

Remission
Schauer et al., 2003 [8] < 110 < 6.5 Absence
Buchwald et al., 2004 [9] < 100 < 6.0 Absence
Dixon et al., 2008 [10] < 126 < 6.2 Absence
Buse et al., 2009 [11] < 100 < 5.7 Absence
Mingrone et al., 2012 [12] < 100 < 6.5 Absence
Ikramuddin et al., 2013 [13] – < 7.0 Presence or absence
Schauer et al., 2014 [14] – < 6.0 Presence or absence

Improvement
Schauer et al., 2003 [8] Reduced by > 0.25 g/L Reduced by > 1.0 Reduced treatment (stopping oral
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2D. It was clearly demonstrated in the 1970s that T2D could
isappear after interventions such as jejunal–ileal bypass [3].
he first paper describing such cases was done in the 1990s by

he team of Walter J. Pories, and clearly raised the issue in its title:
Who would have thought it? An operation proves to be the most
ffective treatment for adult-onset diabetes mellitus”. This laid
he foundation for innovative thinking on the possibility of T2D
emission by bariatric surgery [4,5]. Since then, the revolution
ssociated with laparoscopy, and improvements in anaesthesia
nd resuscitation of obese patients, has allowed bariatric surgery
o become much more widely used. Also, the worldwide obesity
nd T2D epidemics have led to research interest in bariatric
urgery as a treatment for both disorders.

.  Metabolic  surgery:  what  is  it  and  who  is  it  for?

Is it important to define metabolic surgery? There is increas-
ng discussion of metabolic surgery, but its definition differs
ccording to how the term “metabolic” and the targeted pop-
lation are viewed. Bariatric surgery can be defined as the set
f surgical techniques that promotes the loss of excess weight
nd its consequences in terms of comorbidities [6]. The pop-
lation concerned is the one that national and international
ecommendations have determined as having a favourable ben-
fit/risk balance for bariatric surgery – either a body mass
ndex (BMI) > 35 kg/m2 with one or more comorbidities, or a
MI > 40 kg/m2. These patients are mostly managed in special-

zed multidisciplinary centres for the treatment of obesity.
All the currently available techniques have more or less

avourable metabolic effects on glycaemic equilibrium, includ-
ng dietary restriction, weight loss and additional specific effects
ith certain techniques (including incretin effects, changes in

ntestinal flora, reduction of low-grade inflammation, reducing
atty liver and stimulation of intestinal gluconeogenesis) [7].

Metabolic surgery is more strictly defined as a set of surgical
echniques promoting improvement of glycaemic equilibrium
ith the least possible or no effect on weight. With this tech-
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

ique, the aim is to manage diabetes that is uncontrolled, despite
ypoglycaemic treatment at its maximum dose, in slightly obese
r simply overweight patients. These are the typical diabetic
atients with metabolic problems.

i
u
m

hypoglycaemic drugs, or 50%
reduction of daily insulin dose)

The first definition (of bariatric surgery) refers to a super-
bese population of patients with one or more comorbidities, of
hich one is T2D. The second definition (of metabolic surgery)

efers to a population of patients with chronic uncontrolled dia-
etes exposed to complications and for whom recommended
iabetes management strategies have failed, but who are not
xcessively overweight. These patients are principally treated
y diabetologists. These are two very different populations, and
heir health challenges are equally different.

It is also important to consider how the postoperative evo-
ution of T2D is defined, given the possible outcomes: cure (or
emission); improvement; or failure (or worsening). Yet, the only
riterion extensively used in the literature is the cure or remission
f T2D. In the surgical literature, the postoperative evolution of
2D has the same importance as the loss of excess weight. Also,
uthors all over the world have not used the same definition for
he cure of T2D (Table 1) [8–14], although the definition from
chauer et al. [8], published in 2003, has long been considered
onsensual (fasting glucose < 1.10 g/L or HbA1c < 6.5% without
reatment).

As for the diabetologist’s point of view, a group of experts
rom the American Diabetes Association (ADA) proposed,
n 2009, very strict definitions for the postoperative outcome
f T2D after 1 year [11]: remission of T2D is defined as
bA1c < 5.7% associated with fasting glucose < 5.6 mmol/L,
ithout hypoglycaemic treatment; and partial remission (or

mprovement) is defined as HbA1c < 6.4% associated with fas-
ing glucose < 6.0 mmol/L, without hypoglycaemic treatment.

hile this is the strictest definition in terms of the chosen
etabolic criteria, it is the one least used in studies.
Despite repeated attempts to define the postoperative

etabolic status of patients, publications purportedly in the
metabolic surgery” domain continue to report fasting glucose,
ut not HbA1c, or only report on the population in post-
perative remission for T2D (but no other categories). The
ultiplicity of definitions makes any meta-analysis of the lit-

rature difficult. Also, these publications fail to describe either
he treatment for diabetes or changes to treatment, which is
ence for metabolic surgery for type 2 diabetes? A critical perspective.

mportant in any consideration of cohort follow-up. Better
se of the more rigorous definitions is required to facilitate
eta-analyses and comparisons of cohorts. This is particularly

dx.doi.org/10.1016/j.diabet.2016.06.005
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mportant given the likely increasing use of metabolic surgery for
2D.

.  What  are  the  precautions  to  take  when  reading
tudies of  metabolic  surgery?

Most studies of different bariatric surgery techniques for gly-
aemic equilibrium involve populations of super-obese patients,
f which some may have well-controlled diabetes or preopera-
ive HbA1c levels < 8.5%, with T2D patients as a subgroup of the
opulation being studied. There have been many such publica-
ions and they have progressively led to the concept of metabolic
urgery for T2D, including the idea that the excellent results
btained – at least 1 or 2 years after surgery – in a population of
ariatric surgery patients might also be achieved in less-obese
iabetic patients (for whom bariatric surgery is currently not
ecommended).

Publications on surgery for T2D patients with a
MI < 35 kg/m2 are rare, with only short follow-ups and,
ften, little metabolic exploration. Also, many of the studies
nclude only Asia–Pacific populations, for which BMI cate-
ories (> 23 kg/m2 is overweight and > 25/m2 is obese) are not
he same as for Western populations [15]. The difference in
MI cutoffs between Asia–Pacific populations and Western
opulations is six points, so a BMI around 35 kg/m2 in
sian populations corresponds to a BMI of 40–41 kg/m2 in
estern populations. Thus, any interpretation of descriptions

f Asia–Pacific T2D patients with a BMI < 35 kg/m2 needs to
nclude the understanding that some of these patients are, in
act, severely or even morbidly obese.

.  Metabolic  results  of  metabolic  surgery

Data for bariatric surgery in general serve as the reference for
he results of metabolic surgery. Certain effects of RYGBP on
2D are immediate and independent of weight loss, and the tech-
iques that lead to the greatest weight loss in the medium- and
ong-term also result in the greatest improvement of glycaemic
quilibrium. In the meta-analysis by Buchwald et al. [9], pub-
ished in 2004, the overall rate of postoperative cure of T2D
ollowing bariatric surgery was 76.8% for all techniques com-
ined. The T2D-specific remission rates were: gastric ring, 48%;
YGBP, 72%; biliary pancreatic diversion, 84%; and duodenal
witch, 99%. The long-term T2D cure rate was, in part, depend-
nt on weight loss. This meta-analysis used a definition for cure
f T2D as the capacity to maintain glucose within normal limits
ithout hypoglycaemic treatment.
Other recent meta-analyses with sufficient sample sizes and

ollow-ups of at least 3 years include those by Ganguly et al.
6] and Panunzi et al. [16]. The former authors reported that, for
uper-obese T2D patients, bariatric surgery using sleeve gastrec-
omy results in a diabetes remission rate of around 30% whereas,
or those treated by RYGBP, the rate is between 38% and 75%
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

6].
Panunzi et al. [16] only considered randomised trials com-

aring different bariatric techniques and cohort studies with
 follow-up of at least 1 year, with data extraction for two

s
o
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ategories of T2D patients (preoperative BMIs < or > 35 kg/m2).
rticles published between 1980 and 2013 were identified, but
nly 94 were retained, encompassing a total of 94,579 patients,
f which 4944 had T2D. Regardless of the preoperative BMI,
he rate of T2D remission was 72% for all surgical procedures
ombined. Biliary pancreatic diversion resulted in remission of
iabetes in 89% of cases, RYGBP in 77%, sleeve gastrectomy
n 60% and gastric ring in 62%. This meta-analysis showed that:

 preoperative BMI does not predict the postoperative outcome
of T2D;

 purely restrictive techniques, considered less effective for
T2D (gastric ring, gastric sleeve), have almost the same effi-
cacy as RYGBP for T2D remission.

These three meta-analyses agree on the effects of RYGBP
around 75% T2D remission rate), but are somewhat discordant
egarding restrictive techniques: Buchwald et al. [9] and Gan-
uly et al. [6] found them less effective, whereas Panunzi et al.
16] found them more effective.

Despite these differences, it is clear that the results of most
urgical techniques for super-obese T2D patients are good.

.  Are  these  impressive  metabolic  results,  in  particular
or RYGBP,  misleading?

Analyses of the metabolic effects of surgery depend on the
efinitions used for remission and improvement of T2D. Mas-
orenzo et al. [17] compared rates of T2D remission based on

wo different definitions in prospective studies of T2D patients
fter RYGBP. Buchwald et al. [9] defined remission as fasting
lucose < 1 g/L or HbA1c < 6%, without treatment, and found

 T2D remission rate of 93%, while Buse et al. [11] defined
t as fasting glucose < 1 g/L and HbA1c < 5.7%, without treat-

ent (the ADA definition) and found a remission rate of 43.6%.
he definition of remission thus appears to make a two-fold
ifference in reported rates.

Ribaric et al. [18] performed a meta-analysis comparing ran-
omised trials for surgical vs medical treatment in T2D patients;
he definition for diabetic remission used for the statistical anal-
sis was an HbA1c < 7% (without mentioning whether there was
reatment or not). This definition is based on the general objec-
ives of the ADA published in 2009 for the non-surgically treated
2D population, making its use in a meta-analysis of surgery
uestionable [19].

Very good results with malabsorptive bariatric surgery tech-
iques are often observed after only 1 year of follow-up, whereas
he results are significantly worse after 3 years. Furthermore,
2D patients are, in many studies, a subgroup of patients within

he cohort, which poses methodological problems of specificity.

.  Metabolic  results  for  super-obese  T2D  patients
ence for metabolic surgery for type 2 diabetes? A critical perspective.

One way to obtain a clearer picture is to analyse reports
pecifically dedicated to T2D with a sufficiently large cohort
f patients and a postoperative follow-up of at least 2 years.

dx.doi.org/10.1016/j.diabet.2016.06.005
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owever, in studies fulfilling these criteria, there was a wide
ange of preoperative BMI scores, ranging from 30 kg/m2 to

 40 kg/m2.
Schauer et al. [14] compared surgical treatment (RYGBP or

leeve gastrectomy) with medical treatment in 150 randomised
atients with uncontrolled T2D – an HbA1c of 9.3 ±  1.5% at
nclusion and a preoperative BMI of 36.0 ±  3.5 kg/m2. There
ere benefits for 24% of the sleeve patients and 38% of the
YGBP patients, with T2D remission defined as HbA1c < 6.5%
ithout treatment after 3 years of postoperative follow-up. This
as a less favourable result than the spectacular remission fig-
res usually given, but which mostly refer to only 1 year of
ollow-up.

Halperin et al. [20] reported on 38 patients with uncon-
rolled T2D, and BMI scores of 30–42 kg/m2, randomised
nto an RYGBP group and a medical-treatment group. After

 year of follow-up, 56% and 16%, respectively, had fasting
lucose < 1.26 g/L and HbA1c < 6.5% without hypoglycaemic
reatment.

In the study by Ikramuddin et al. [13], 120 T2D patients,
ith levels of HbA1c > 8% at inclusion and preoperative BMIs
f 30–39.9 kg/m2, were randomised into an RYGBP group and a
edical-treatment group. After 1 year of follow-up, 49% of the
YGBP group had an HbA1c < 7% without treatment vs 19%

or the medical-treatment group.
These recent randomised trials included populations of T2D

atients with preoperative BMIs closer to 35 kg/m2 than seen
n studies of the super-obese, and had a sufficient number of
ubjects; they had highly variable results for T2D remission after
YGBP, ranging from 49% after 1 year to 38% after 3 years of

ollow-up.
Mingrone et al. [12] reported much more striking results in

0 patients randomised for medical treatment, RYGBP or biliary
ancreatic diversion, and followed for 2 years. Efficacy (T2D
emission) was 75% with RYGBP and 95% with biliary pancre-
tic diversion. These rates of T2D remission are higher than for
ther studies cited, which may have been because the average
reoperative BMI across the three groups of patients was close
o 45 kg/m2: higher preoperative BMIs may be associated with
igher rates of T2D remission, as suggested by numerous reports
f metabolic success with bariatric surgery in the super-obese
opulation.

The same team recently published a randomized single-centre
tudy with a longer follow-up of 5 years [21]. In this study,
0 patients with T2D and a mean baseline BMI of 45 kg/m2 were
andomly assigned to receive either medical treatment (n  = 20),
YGBP (n  = 20) or biliary pancreatic diversion (n  = 20). At base-

ine, 18 (47%) surgery patients required insulin, either alone or
n combination with other drugs. The ADA definition was used
o define total or partial remission of diabetes [11]. At the end
f follow-up, up to 50% of patients who saw remission of their
2D at 2 years after the surgery had a relapse of mild hyper-
lycaemia. However, 82% of all surgically treated patients were
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

ble to maintain an HbA1c level < 7% with either diet or met-
ormin therapy only, suggesting that surgery strongly improved
2D compared with baseline. In contrast, insulin use increased
uring the follow-up in the medical group.
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The authors concluded that bariatric surgery helped morbidly
bese patients with T2D to not only improve glucose homoeosta-
is, but also to maintain diabetes control with little or no need
or antidiabetic drugs over the long-term.

.  Healthcare  cost  considerations

Beyond the clinical evidence that bariatric surgery may be
dded to the treatment algorithm for T2D, an interesting question
s to estimate the healthcare costs of bariatric surgery according
o glucose status at baseline. Can a reduction in total health-
are costs be expected when a population with T2D is surgically
reated compared with conventional treatment? As long-term
ollow-up is needed to provide a response, there are few reports
vailable in the literature. However, one interesting paper by
eating et al. [22] assessed the healthcare costs over a 15-
ear follow-up in the Swedish Obese Subjects (SOS) study, a
rospective study comparing bariatric surgery and conventional
reatment of adults (age 37–60 years; BMI ≥  34 kg/m2 in men
nd ≥  38 kg/m2 in women) recruited from 25 Swedish surgical
epartments and 480 primary healthcare centres. Conventional
reatment ranged from no treatment to lifestyle interventions and
ehavioural modifications. During the follow-up, costs for inpa-
ient and outpatient visits and prescription drugs were retrieved
hrough questionnaires and the nationwide Swedish Prescribed
rug Register. Patients were recruited between 1 September
987 and 31 January 2001.

A total of 2010 adults treated with bariatric surgery and
037 treated conventionally were enrolled in the SOS study. At
aseline, 2836 patients were euglycaemic, 591 patients had pre-
iabetes and 603 had T2D. Total healthcare costs were higher for
hose with euglycaemia (surgery: US$ 71,059 vs conventional
reatment: $ 45,542; adjusted mean difference: $ 22,390, 95%
onfidence interval [CI]: $ 17,358–27,423; P  < 0.0001) or predi-
betes (surgery: US$ 78,151 vs conventional treatment $ 54,864;
djusted mean difference: $ 26,292, 95% CI: $ 16,738–35,845;

 < 0.0001) in the surgery group than in the conventional-
reatment group. In contrast, there was no difference in total
ealthcare costs in either the surgery or conventional-treatment
roups for T2D patients.

Thus, contrary to expectations, no reduction in healthcare
osts was observed after bariatric surgery in the population with
2D in the SOS study. While more studies are certainly needed,

he report by Keating et al. [22] suggests that healthcare costs
hould also be considered when the development of metabolic
urgery is discussed.

.  Metabolic  surgery  for  T2D  patients  without  major
besity

What are the lessons of the papers describing T2D patients
ith preoperative BMIs < 35 kg/m2? Reis et al. [23] performed

 meta-analysis of 29 articles following post-RYGBP out-
2

ence for metabolic surgery for type 2 diabetes? A critical perspective.

omes for 675 T2D patients with preoperative BMIs < 35 kg/m .
he average follow-up duration was 18 months. All were

n agreement over the postoperative evolution of both BMI
an overall decline of 4 kg/m2 from 29.95 ±  0.51 kg/m2 to

dx.doi.org/10.1016/j.diabet.2016.06.005
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Table 2
Publications reporting the effects of gastric bypass in type 2 diabetes patients with preoperative body mass index (BMI) scores < 35 kg/m2.a

Authors, year [ref] Patients (n) BMI at
inclusion
(kg/m2)

Follow-up
(years)

Gender ratio
(W/M)

Age at
inclusion
(years)

Known diabetes
duration (years)

DeMaria et al., 2010 [25] 109 < 35 2 NS 52.8 NR
Huang et al., 2011 [26] 22 25.0–34.8 1 20/2 28–63 1–20
Lee et al., 2011 [27] 62 23.0–35.0 2 38/24 32–54 5.4 ± 5.1
Boza et al., 2011 [28] 30 30.4–35.0 3.5 17/13 28–65 4.0 ± 2.9
Serrot et al., 2011 [29] 17 < 35 1 13/4 56 ± 7 NR
de Sa et al., 2011 [30] 27 < 35 7 20/7 50.3 ± 8.3 8.8 ± 6.7
Zhu et al., 2012 [31] 30 19.3–32.6 1 8/22 29–66 5.98 ± 4.54
Navarrete Aulestia et al., 2012 [32] 15 30.0–34.7 1 14/1 15–52 1–9
Lanzarini et al., 2013 [33] 31 30.1–34.8 2.5 16/15 34–66 1–15

Results are presented as range of distribution or means ± SD; W: women; M: men; NR: not reported.
a Based on the meta-analysis by Rao et al. [24].

Table 3
Effects of gastric bypass on type 2 diabetes (T2D) remission and HbA1c in T2D patients with preoperative body mass index (BMI) scores < 35 kg/m2.a

Authors, year [ref] Patients (n) Total
remissionb

(%)

Partial
remissionc (%)

No effectd (%) Preop HbA1c

(%)
Postop HbA1c

(%)
Postop
follow-up
(years)

DeMaria et al., 2010 [25] 109 55 NR NR NR NR 1
Huang et al., 2011 [26] 22 63.6 27.3 9.10 10.4 ± 2.0 6.0 ± 1.1 1
Lee et al., 2011 [27] 62 57.15 35.71 7.14 9.7 ± 1.9 5.8 ± 0.5 2
Boza et al., 2011 [28] 30 83.80 NR NR 8.1 ± 1.8 5.9 ± 1.1 3.5
Serrot et al., 2011 [29] 17 23.5 41.2 35.3 8.2 ± 2.0 6.1 ± 2.7 1
de Sa et al., 2011 [30] 27 48.15 44.44 7.4 8.36 ± 2.05 5.97 ± 0.74 7
Zhu et al., 2012 [31] 30 30 NR NR 8.02 ± 1.17 5.59 ± 1.02 1
Navarrete Aulestia et al., 2012 [32] 15 93 0 7 7.60 ± 0.73 5.53 ± 0.64 1
Lanzarini et al., 2013 [33] 31 93.6 6.4 0 7.7 ± 2.1 5.47 ± 0.70 2.5

Results are presented as means ± SD; Preop/Postop: pre-/postoperative; NR: not reported.
a Based on the meta-analysis by Rao et al. [24].
b HbA < 6% without hypoglycaemic treatment.
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c HbA1c 6–7% without hypoglycaemic treatment.
d HbA1c > 7% without hypoglycaemic treatment.

4.83 ±  0.44 kg/m2) and HbA1c (a drop of 8.89 ±  0.15% to
.35 ±  0.18%). As for glycaemic equilibrium, the rate of remis-
ion was 55.47%, the rate of T2D control was 28.59% and
mprovement was 14.37%. Only 1.63% of the patients (n  = 11)
howed no improvement or had postoperative worsening of their
iabetes.

Rao et al. [24] performed a meta-analysis of articles pub-
ished between 1980 and 2013 on the effects of RYGBP in
2D in populations with BMIs < 35 kg/m2. The applied crite-

ia were > 15 T2D patients with a preoperative BMI < 35 kg/m2

nd a minimum follow-up duration of 12 months. Nine articles
ere included (Table 2) [25–33]. The postoperative follow-up

asted from 1 to 7 years. In these studies as a whole, the HbA1c
mean ±  standard deviation [SD]) dropped from a preoperative
alue of 8.34 ±  1.80% to 5.79 ±  0.80% at the end of follow-
p (Table 3), and the mean BMI fell from 31.0 ±  2.1 kg/m2 to
5.3 ±  3.4 kg/m2 (Table 4). Using a definition of T2D remission
ased on an HbA1c level < 6% without hypoglycaemic treat-
ent, the overall T2D remission rate was 57% (range: 23–93%;
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
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able 3). The complication rate during the entire follow-up
aried from 6.7% to 25.9%, depending on the study, with no
ortality.

d
p
e

These two meta-analyses show favourable T2D outcomes
fter RYGBP in a population of patients with BMIs < 35 kg/m2.
owever, the rate of T2D remission was close to 50% and lower

han in super-obese populations.
A review of the literature for bariatric surgery of T2D patients

ith preoperative BMIs < 35 kg/m2 and postoperative follow-
ps of between 6 and 216 months by Fried et al. [34] is
onsistent with this observation. They found that metabolic
mprovement was greater in patients with high (30–35 kg/m2) vs
ower (25–29.9 kg/m2) preoperative BMIs. This suggests that the

ore-obese patients are better candidates for metabolic surgery.
his review also noted that the malabsorptive techniques were

he most effective for resolution of T2D and did not result in
nappropriate weight loss (average BMI went from 29.4 kg/m2

o 24.2 kg/m2), indicating they are safe even for patients without
ajor obesity.
However, the metabolic effects of bariatric surgery appear to

e less pronounced for less-obese patients than for super-obese
atients. This suggests that the pathophysiology of diabetes
ence for metabolic surgery for type 2 diabetes? A critical perspective.

iffers between the super-obese and less-obese/overweight
atients, and that weight loss is a major feature of the long-term
ffects of the surgery.

dx.doi.org/10.1016/j.diabet.2016.06.005


ARTICLE IN PRESS+Model
DIABET-787; No. of Pages 9

6 C. Amouyal, F. Andreelli / Diabetes & Metabolism xxx (2016) xxx–xxx

Table 4
Effects of gastric bypass on body mass index (BMI) in type 2 diabetes patients with preoperative BMIs < 35 kg/m2.a

Authors, year [ref] Patients (n) Preoperative BMI (kg/m2) Postoperative BMI (kg/m2) Postoperative follow-up (years)

DeMaria et al., 2010 [25] 109 33.7 ± 1.1 27.1 ± 4.5 2
Huang et al., 2011 [26] 22 30.8 ± 2.9 23.7 ± 1.6 1
Lee et al., 2011 [27] 62 30.1 ± 3.3 22.6 ± 2.3 2
Boza et al., 2011 [28] 30 33.5 ± 1.2 24.4 ± 2.3 3.5
Serrot et al., 2011 [29] 17 34.6 ± 0.8 25.8 ± 2.5 1
de Sa et al., 2011 [30] 27 33.5 ± 1.5 25.7 ± 2.9 7
Zhu et al., 2012 [31] 30 32.2 ± 1.5 28.5 ± 2.0 1
Navarrete Aulestia et al., 2012 [32] 15 32.8 ± 1.4 24.2 (−26.7%) 1
Lanzarini et al., 2013 [33] 31 33.1 ± 2.0 24.3 ± 3.1 2.5

Data are presented as means ± SD unless otherwise specified.
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a Based on the meta-analysis by Rao et al. [24].

0.  To  what  extent  do  the  beneficial  effects  of  bariatric
urgery depend  on  weight  loss?

The acute and immediate effects of RYGBP are indepen-
ent of weight loss, and its long-term metabolic results are
lso relatively independent of weight change, perhaps because
YGBP has different effects on insulin sensitivity and secretion

7]. The question remains: is the relative independence from
eight loss equally observed in T2D patients with preoperative
MIs < 35 kg/m2?

To our knowledge, only a single study clearly addressed
his question. Kaska et al. [35] reported on the post-
YGBP metabolic evolution of T2D patients with preoperative
MIs < or > 35 kg/m2. T2D patients who underwent RYGBP
etween 2007 and 2010 were prospectively followed for
6 months: 30 had a (mean ±  SD) BMI at inclusion
f 29.10 ±  2.15 kg/m2; and 82 had a baseline BMI of
4.20 ±  5.49 kg/m2. These patients were, on average, 46 years
ld, and their known duration of diabetes was (mean ±  SD)
.90 ±  3.91 years for those with BMIs < 35 kg/m2 and
.80 ±  3.63 years for those with BMIs > 35 kg/m2. Approxi-
ately 40% of patients in the two groups were treated with

nsulin therapy.
HbA1c levels at inclusion were also similar (8.9%) between

he two groups. Excess weight loss was faster and greater in the
ost overweight group (BMIs > 35 kg/m2): those with preoper-

tive BMIs of 44.2 kg/m2 dropped to 31.2 kg/m2 6 months after
he procedure and stabilized at 29.4 kg/m2 after 36 months. For
he other group, those with preoperative BMIs of 29.1 kg/m2

ell to 24.4 kg/m2 6 months after the procedure, then stabilized
t 25.0 kg/m2 after 36 months.

In addition, the evolution of HbA1c and fasting venous glu-
ose levels was exactly the same in the two groups, despite the
arge difference in weight loss. HbA1c dropped from a preoper-
tive value of 8.9% to 6.0% at 6 months after the procedure, and
emained stable for the rest of the study. The number of patients
n T2D remission (fasting glucose < 1 g/L and HbA1c < 6% with-
ut hypoglycaemic treatment) was similar in both groups: 80%
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

t 6 months and 78% at 36 months after the procedure. The
requency of symptomatic postoperative hypoglycaemia that
equired resugaring was equally similar in the two groups (37%,

e
s
B

ith the disappearance of such episodes in all patients). Postop-
rative surgical complications, however, were more frequent in
he group with BMIs > 35 kg/m2 at inclusion.

Thus, RYGBP is a therapeutic approach with a favourable
enefit/risk ratio for T2D patients with BMIs < 35 kg/m2, and the
elatively small loss of excess weight (−4 kg/m2) in this group
as not a limiting factor for the effectiveness of the operation

gainst diabetes.
The maintenance of long-term positive metabolic effects of

ariatric surgery in super-obese patients requires weight con-
rol. Indeed, the SOS study reported that 72% of patients were
n remission from diabetes after 2 years, although this fell to 36%
fter 10 years. This shows that 50% of the patients with rapid
emission of their diabetes (after a 2-year follow-up) relapsed
fterwards [36]. Long-term weight control is essential for avoid-
ng a relapse of T2D. Unfortunately, the lack of long-term data
or patients with BMIs < 35 kg/m2 makes it impossible to report
n any postoperative weight changes in this population.

Many studies of Asia-Pacific populations report that the
hort-term cure rate for T2D is less in populations with
MIs < 35 kg/m2 than in those with higher BMIs or those in
estern super-obese populations (Table 5). Dixon et al. [37]

tudied the effects of RYGBP in 103 Chinese and Korean
2D patients with BMIs < 30 kg/m2 (range: 18.9–30 kg/m2); the

emission rate (HbA1c < 6%) after 1 year was only 30%. Mala-
an et al. [38] analysed the post-RYGBP evolution in 29 Chinese
2D patients with preoperative BMIs of 20.9–26.9 kg/m2 and

eported a 1-year T2D remission rate of 38%. These results
ontradict those published by Lee et al. [39], who reported a
-year T2D remission rate (but using less-strict criteria: fas-
ing glucose < 1.26 g and HbA1c < 6.5% without hypoglycaemic
reatment) of 93% in 30 Chinese T2D patients with initial BMIs
f 25–35 kg/m2. However, there was no information on the dis-
ribution of patients according to their initial BMI, so it is not
ossible to know whether the beneficial results were for the most
bese patients in this study. However, Yin et al. [40] addressed
his issue in 68 Chinese patients with uncontrolled T2D who
nderwent RYGBP. The T2D remission rate was 80.9% for the
ence for metabolic surgery for type 2 diabetes? A critical perspective.

ntire cohort 1 year after the procedure, whereas the T2D remis-
ion rate was only 32.1% for the 28 patients with preoperative
MIs < 27.5 kg/m2. Thus, RYGBP has a lower metabolic effect

dx.doi.org/10.1016/j.diabet.2016.06.005
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Table 5
Effects of gastric bypass on remission of type 2 diabetes (T2D) in severely obese Caucasian and Asian patients with preoperative body mass index scores < 35 kg/m2.

Authors, year [ref] T2D patients
(n)

Geographical
origin of patients

Preoperative BMI
range (kg/m2)

T2D remission 1 year
after gastric bypass (%)

Meta-analyses or studies of super-obese patients
Buchwald et al., 2004 [9] 1846 32.3–68.8 83.7
Panunzi et al., 2015 [16] 1138

3380
28–33
45–49

77
77

Mas-Lorenzo et al., 2014 [17] 55 41–49 93.0a

43.6b

Studies or meta-analyses of Caucasian patients with BMI < 35 kg/m2

Mingrone et al., 2012 [12] 60 31–51 75
Ikramuddin et al., 2013 [13] 120 30–39.9 49
Schauer et al., 2014 [14] 150 33–39.5 38
Halperin et al., 2014 [20] 38 30–42 56
Reis et al., 2012 [23] 675 29–30 55.4
Rao et al., 2015 [24] 343 30–34 61
Fried et al., 2010 [34] 343 25–35 85.3
Kaska et al., 2014 [35] 30

82
27–31
39–49

78
78

Studies of only Asian patients
Dixon et al., 2013 [37] 103 China, South

Korea
18.9–30 30

Malapan et al., 2014 [38] 29 China 20.9–26.9 38
Lee et al., 2011 [39] 30 China 25–35 93
Yin et al., 2014 [40] 68 China ≤ 27.5 (n = 28)

> 27.5 (n = 40)
32
68

Definition of diabetes remission: for all studies excepted [17]: HbA1c < 6% without hypoglycemic treatment.

.

i
l
b

1
t

w
t
m
f

i
B

b
f
i

s
o
c
m
T

r
(

1

a
t
w
a
a
a
t
t
T
r
m
r
i

u
n
t
c
t
p
n
f

a For study [17]: fasting glucose < 1 g/L or HbA1c < 6% without treatment.
b For study [17]: fasting glucose < 1 g/L and HbA1c < 5.7% without treatment

n patients with lower BMIs. The authors suggested that weight
oss made a large contribution to the postoperative metabolic
enefits of RYGBP.

1.  Metabolic  surgery:  should  we  go  ahead?  What  are
he recommendations  for  2016?

The increasing demand for metabolic surgery in T2D patients
ho are not extremely obese is due to its potential to manage

he disorder after pharmaceutical failure. The surgical manage-
ent of T2D is increasingly recommended, but still primarily

or patients with BMIs > 35–40 kg/m2:
The ADA proposes that bariatric surgery must remain

n the sphere of medical research for T2D patients with
MIs < 35 kg/m2 [41].

The International Diabetes Federation (IDF) recommends
ariatric surgery for patients if their HbA1c is > 7% with met-
ormin treatment as monotherapy – in other words, very early
n the evolution of the disorder [2].

The European recommendations for metabolic and bariatric
urgery, published in 2014, indicate that T2D patients with BMIs
f 30–35 kg/m2 can be considered for bariatric surgery on a
ase-by-case basis [42]. Nevertheless, they state that comple-
entary studies are necessary to better identify which of these
2D patients might benefit the most from surgical treatment.
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

In summary, international recommendations are cautious and
ecommend further studies, except for the proposal by the IDF
which is not widely followed).

a
s
s

2.  Conclusion

The results of the available studies on metabolic surgery
re mixed. The literature is centred on remission of T2D, even
hough the more limited improvement in metabolic equilibrium
ould constitute a major advance in T2D patients facing ther-

peutic failure. Reducing the level of HbA1c from 12% to 8%
nd, thus, lowering the category of metabolic severity would be

 substantial step forward even if hypoglycaemic treatment con-
inues to be necessary. In such a population, it makes no sense
o research predictive factors in the postoperative evolution of
2D; they need a rescue strategy. Thus, for a diabetologist, the

ecommendation of metabolic surgery after the failure of phar-
acological management of T2D is contrary to that of surgical

eports, which continue to recommend the use of surgery early
n the evolution of T2D.

Studies of patients with uncontrolled T2D (therapeutic fail-
res) but who are not severely obese are clearly needed. It is still
ot known whether there is genuine benefit from surgery or what
he benefit/risk ratio is for serious micro-/macroangiopathic
omplications. The question remains whether it is not already
oo late to consider bariatric surgery for T2D patients in thera-
eutic failure. It may be of benefit to operate earlier, but there are
o data to indicate the most opportune moment. Potential times
or surgical intervention could be: when going from bi- to trither-
ence for metabolic surgery for type 2 diabetes? A critical perspective.

py; at the metabolic syndrome stage; when a target HbA1c is
urpassed even with monotherapy; or some other point. The best-
uited operative technique also remains to be determined. Future

dx.doi.org/10.1016/j.diabet.2016.06.005
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of type 2 diabetes mellitus laboratory remission after Roux-en-Y gastric
bypass in patients with body mass index lower than 35 kg/m2 and higher

dx.doi.org/10.1016/j.diabet.2016.06.005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0010
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0015
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0020
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0025
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0030
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0035
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0040
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0045
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0050
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0055
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0060
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0065
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0070
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0075
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0080
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0085
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0090
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0095
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0100
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0105
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0110
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0115
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0120
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0125
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0130
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0135
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0140
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0145
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0150
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0155
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0160
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0165
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0170
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175


ARTICLE IN PRESS+Model
DIABET-787; No. of Pages 9

tes &

[

[

[

[

[

[

[
et al. International Federation for the Surgery of Obesity and Metabolic
Disorders–European Chapter (IFSO-EC) and European Association for
Study of Obesity (EASO). Interdisciplinary European guidelines on
C. Amouyal, F. Andreelli / Diabe

than 35 kg/m2 in a 3-year observation period. Wideochir Inne Tech Malo
Inwazyjne 2014;9:523–30.

36] Sjöström L, Lindroos AK, Peltonen M, Torgerson J, Bouchard C, Carlsson
B, et al. Lifestyle, diabetes, and cardiovascular risk factors 10 years after
bariatric surgery. N Engl J Med 2004;351:2683–93.

37] Dixon JB, Hur KY, Lee WJ, Kim MJ, Chong K, Chen SC, et al. Gastric
bypass in type 2 diabetes with BMI < 30: weight and weight loss have a
major influence on outcomes. Diabet Med 2013;30:e127–34.

38] Malapan K, Goel R, Tai CM, Kao YH, Chang PC, Huang CK. Laparoscopic
Roux-en-Y gastric bypass for nonobese type II diabetes mellitus in Asian
Please cite this article in press as: Amouyal C, Andreelli F. What is the evid
Diabetes Metab (2016), http://dx.doi.org/10.1016/j.diabet.2016.06.005

patients. Surg Obes Relat Dis 2014;10:834–40.
39] Lee WJ, Chong K, Ser KH, Lee YC, Chen SC, Chen JC. Gastric bypass vs

sleeve gastrectomy for type 2 diabetes mellitus: a randomized controlled
trial. Arch Surg 2011;146:143–8.
 Metabolism xxx (2016) xxx–xxx 9

40] Yin J, Xu L, Mao Z, Zhou X, Zhu Z, Chen X, et al. Laparoscopic Roux-en-
Y gastric bypass for type 2 diabetes mellitus in nonobese Chinese patients.
Surg Laparosc Endosc Percutan Tech 2014;24:e200–6.

41] American Diabetes Association. Clinical practice recommendations 2015.
Approaches to glycaemic treatments. Diabetes Care 2015;38(Suppl.
1):S41–8.

42] Fried M, Yumuk V, Oppert JM, Scopinaro N, Torres A, Weiner R,
ence for metabolic surgery for type 2 diabetes? A critical perspective.

metabolic and bariatric surgery. Obes Surg 2014;24:42–55.

dx.doi.org/10.1016/j.diabet.2016.06.005
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0175
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0180
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0185
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0190
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0195
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0200
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0205
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210
http://refhub.elsevier.com/S1262-3636(16)30436-0/sbref0210

	What is the evidence for metabolic surgery for type 2 diabetes? A critical perspective
	1 Introduction
	2 Is metabolic surgery a logical extension of bariatric surgery?
	3 Metabolic surgery: what is it and who is it for?
	4 What are the precautions to take when reading studies of metabolic surgery?
	5 Metabolic results of metabolic surgery
	6 Are these impressive metabolic results, in particular for RYGBP, misleading?
	7 Metabolic results for super-obese T2D patients
	8 Healthcare cost considerations
	9 Metabolic surgery for T2D patients without major obesity
	10 To what extent do the beneficial effects of bariatric surgery depend on weight loss?
	11 Metabolic surgery: should we go ahead? What are the recommendations for 2016?
	12 Conclusion
	13 Funding
	Disclosure of interest
	References


