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a  b s t r  a  c t

Rheumatoid arthritis is a chronic, systemic inflammatory disease, with a world prevalence

of  around 1%. The course of the disease may be changed by using synthetic and/or biolog-

ical  disease-modifying antirheumatic drugs alone or in combination. This review assessed

whether the use of biological agents in early rheumatoid arthritis can lead to disease remis-

sion.

Objective: To evaluate the efficacy of biological therapies in inducing remission in patients

with early rheumatoid arthritis.

Methods: Type of study: systematic review of the literature. A systematic search of the lit-

erature was made in specialized electronic health databases: PubMed, Embase, Cochrane,

LILACS, gray literature (doctoral theses, congresses, entity reports, unpublished works) and

manual search (Secondary searches of the studies cited in the  selected articles). Inclusion

criteria: Patients older than 18  years with early rheumatoid arthritis (clinical course less

than 12 months) according to criteria of the  American College of Rheumatology/European

League  against Rheumatism (ACR 1987, ACR/EULAR 2010), who received biological therapy

Monotherapy or combined with other disease modifying antirheumatic drugs (DMARDs)

and were included in randomized controlled trials.

Results: The systematic review of the literature identified 978 potentially relevant studies. Of

the  86  that were chosen for a  thorough evaluation, 68 articles were excluded. A  qualitative

and quantitative analysis of the remaining 18 studies was performed. A high risk of bias was

identified in the studies evaluated and synthesis of the  evidence did not show differences

in  the outcome of remission using biological therapy alone or combined with conventional

DMARDs versus synthetic DMARDs (RR 1.08, 95% CI: 0.94–1.23).
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Conclusions: There is no difference in the outcome of remission in patients with early

rheumatoid arthritis receiving biological therapy versus patients treated with conventional

disease modifying antirheumatic drugs.

© 2017 Asociación Colombiana de  Reumatologı́a. Published by Elsevier España, S.L.U. All

rights reserved.
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r e s u m e n

Objetivo: Evaluar la eficacia de las terapias biológicas en inducir la remisión de la artritis

reumatoide temprana.

Métodos: Tipo de  estudio: revisión sistemática de la literatura. Se realizó una búsqueda

sistemática de  la literatura en bases de datos electrónicas especializadas en ciencias de  la

salud: PubMed, Embase, Cochrane, LILACS, literatura gris (tesis doctorales, intervenciones en

congresos, informes de entidades, trabajos no publicados) y búsqueda manual (búsquedas

secundarias de  los estudios citados en los  artículos seleccionados). Criterios de  inclusión:

pacientes mayores de  18  años con artritis reumatoide temprana (curso clínico menor de

12  meses) según criterios del Colegio Americano de Reumatología/Liga Europea contra el

Reumatismo (ACR 1987, ACR/EULAR 2010), que recibieron terapia biológica en monoterapia

o combinada con otros fármacos antirreumáticos modificadores de la enfermedad (FARME)

y  fueron incluidos en estudios clínicos controlados aleatorizados.

Resultados: La revisión sistemática de la literatura identificó 978 estudios potencialmente

relevantes; 86  fueron escogidos para la evaluación completa. Se excluyeron 68  artículos por

no cumplir los criterios de inclusión, principalmente relacionados con el  tiempo de  duración

de  la enfermedad al diagnóstico de  la artritis reumatoide temprana y  con la metodología

del estudio. Se realizó la síntesis cualitativa y  cuantitativa de 18  estudios.

Se identificó alto riesgo de sesgos en los  estudios evaluados, y la síntesis de  la eviden-

cia,  a  través del metaanálisis, no evidenció diferencias con relación al desenlace remisión

de  la enfermedad al utilizar terapia biológica en monoterapia o combinada con FARME

convencionales versus el uso de FARME (RR: 1,08; IC  95%: 0,94-1,23).

Conclusiones: No hay diferencias en el desenlace de  remisión de la enfermedad en pacientes

con  artritis reumatoide temprana que reciben terapia biológica versus pacientes tratados

con  FARME convencionales.
© 2017 Asociación Colombiana de Reumatologı́a. Publicado por Elsevier España, S.L.U.

Todos los derechos reservados.

Introduction

Rheumatoid arthritis (RA) is  a  systemic chronic inflammatory

disease, of unknown cause (there are hypothesis concerning

the exposure to an  external trigger such as cigarette smok-

ing, infection, etc., with consequent autoimmune reactivation,

chronic joint swelling and synovial hypertrophy in  a geneti-

cally predisposed patient), with a world prevalence of around

1%, related to major adverse outcomes such as joint destruc-

tion, physical disability and premature mortality. The course

of the disease can be modified and structural damage can

be slowed and even prevented by means of treatments with

synthetic disease-modifying antirheumatic drugs, glucocor-

ticoids and biological agents, in addition to  providing the

patient a better quality of life when medicines such as non-

steroidal anti-inflammatory drugs and physical therapy are

used concomitantly. A special scenario is the early RA, in

which the early use of disease modifying antirheumatic drugs

(DMARDs) and biological agents could generate a  symptomatic

control and a  reduction of the disease activity until its remis-

sion. The present article evaluates, through a systematic

review of the literature and meta-analysis, whether the use

of biological agents in  early RA favors the remission of this

entity measured by the Disease Activity Score 28 (DAS28).1–6

Materials  and  methods

Type  of  study:  systematic  review  of  the literature

Population

• Patients older than 18 years with early RA according to  the

criteria of the American College of Rheumatology/European

League against Rheumatism (ACR 1987, ACR/EULAR 2010)

who received biological therapy in  monotherapy or com-

bined with other DMARDs and were included in randomized

controlled clinical trials.
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Table 1 – Matrix of variables.

Name Conceptual definition of  variable Indicator Measurement scale

Age Years of life of the patient Day  of the last birthday Quantitative, continuous by

years

Sex Gender to which  the

patient belongs

0. Female

1.  Male

Qualitative, nominal by

gender

Personal history of early RA Established diagnosis of  RA

with a  time of  evolution of

maximum one year

0.  Absent

1.  Present

Qualitative, nominal

Treatment Drugs used  in the

management of the disease

0.  Biological therapy

1. DMARD

2.  Biological

therapy + DMARD

Qualitative, nominal

Disease activity after

treatment

Aspects related to the

intensity of  the  symptoms

of RA after treatment

Classification system

according to the presence

of clinical symptoms and

signs DAS28

Qualitative,  nominal

RA: rheumatoid arthritis; DAS28: Disease Activity Score; DMARDs: disease modifying antirheumatic drugs.

• Inclusion criteria:

• Clinical trials, comparative, controlled, randomized clini-

cal studies that assessed the following interventions: use

of anti-TNF (infliximab, adalimumab, certolizumab, etaner-

cept, golimumab) and non-anti-TNF (rituximab, anakinra,

tocilizumab, abatacept, ocrelizumab) biological therapy,

alone or in combination with conventional DMARDs

(methotrexate [MTX], hydroxychloroquine, chloroquine,

leflunomide or sulfasalazine) in patients with early RA,

defined as the one with a  clinical course of less than 12

months. The clinical studies should evaluate as primary or

secondary objectives the  efficacy of biological therapy in

inducing remission of the disease, determined by  a score

lower than 2.6  in the DAS28 scale or lower than 1.6 in the

DAS44 scale.

Exclusion  criteria

• Articles that include patients with established RA.

• Previous use of biological agents.

• Articles without access to full text.

• Duplicate articles.

• Studies that did not evaluate the disease activity using the

DAS28 scale or its equivalent.

• Pregnant of breast-feeding patients.

• Patients under biological therapy for rheumatologic dis-

eases other than RA.

There is a  description of the variables corresponding to

the study population and those that determine the efficacy of

biological therapy in inducing remission of early RA (Table 1).

The collection of the information was carried out through

the systematic search of the  literature in electronic databases

specialized in health sciences: PubMed, Embase, Cochrane,

LILACS, gray literature (doctoral theses, interventions in con-

gresses, reports of entities, unpublished works) and manual

search (secondary searches of the studies cited in the selected

articles).

We  used the following Mesh terms and free-text terms:

(«early diagnosis»[ti] AND «arthritis»[ti] AND «rheumatoid»[ti])

AND («antirheumatic agents»  OR «biological therapy» OR

«biologics») AND («treatment outcome» OR «remission

induction»). The following filters were used in the  search for

information: clinical trials, comparative trials, controlled clin-

ical trials and randomized controlled clinical trials. The search

was  conducted between the months of April and June of 2014,

and it included articles published until June 30, 2014, without

language restriction.

Two researchers worked in the evaluation of each title and

abstract in order to  exclude irrelevant reports; in the case of

disagreement about the inclusion of a  specific study, it  was

jointly evaluated, and if  an agreement was not reached, a  third

party (expert in  the content-area) was consulted. Indepen-

dently, the researchers determined whether the  full text of

each article met  the  eligibility criteria. When evaluating the

relevance of the studies, they had knowledge on the authors,

institutions, journal of publication and results.

The quality of the studies included in this systematic

review was assessed according to the recommendations of

the Grading of Recommendations, Assessment, Development

and Evaluation (GRADE) system, in which aspects such as the

risk of bias, inaccuracies, inconsistencies and publication bias

were taken into account in order to make a more  reliable esti-

mation of the efficacy of biological therapy in inducing clinical

remission of early RA. By means of this system the studies

were classified according to their level of evidence into high,

moderate, low or very low6 (Table 2).

The methodology is reported according to  the PRISMA

guidelines for the conduction of systematic reviews and meta-

analyses. The degree of heterogeneity of the studies was

evaluated through the  Chi2 and I2 tests.

Results

The systematic review of the literature identified 978 poten-

tially relevant studies (Pubmed: 211; Embase: 580; Cochrane:

185; LILACS: 2) of which 86 were chosen for a thorough evalu-

ation in order to evaluate their eligibility.

68 articles were excluded; most of them because the pop-

ulation did not met  the criterion established for the time of
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Table 2 – Evaluation of the quality of evidence according to  the type of design of the studies.

Study design Quality of the  initial evidence Reduce if Increase if Quality of the  body of

evidence

Randomized clinical

trials

High Limitations in the  design or

in the execution:

Important (–1)

Very important (–2)

Strength of association:

Strong (+1)

Very strong (+2)

High

Inconsistency:

Important (–1)

Very important (–2)

Dose–response gradient:

Present (+1)

Moderate

Observational

studies

Low Uncertainty in which  the

evidence is  direct:

Important (–1)

Very important (–2)

Consideration of the

possible confounding

factors that would have

reduced the  effect (+1)

They would suggest a

spurious effect if there is  no

effect (+1)

Low

Inaccuracy:

Important (–1)

Very important (–2)

Very  low

Publication bias:

Important (–1)

Very important (–2)

Very  low

Source: adapted from  Guyatt et al.34

Estudios identificados a través de

búsqueda en bases de datos

electrócnicas n = 978

Estudios identificados a través de

otros recursos:0

Estudios posteriores a retiro de duplicados/no

disponibilidad/no cumplimiento criterios

inclusión (n = 89)

Estudios 3ra revisión

(n = 89)

Estudios completos

evaluados pa ra eligibilidad

(n = 86)

Artículos completos

excluidos

(n = 68 no crite rios de

inclusión)

Estudios incluidos en

síntesis culitativa

(n = 18)

Estudios incluidos en

síntesis cuantitati va

(meta-análisis)

(n = 18)

Estudios excluidos

(n = 3 no acceso)
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Fig. 1 – Flowchart.

duration of  the disease, corresponding to less than one year in

early RA or, in addition, because the methodology of the study

did not correspond to clinical trials or studies (comparative,

controlled or randomized). A total of 18 studies were included

in the evaluation to  perform the  qualitative and quantitative

synthesis (Fig. 1,  Table 3). The characteristics of the studies

included are fully described in Table 3 of this review.

The results related to the outcome of clinical remission

were reported in the  majority of studies according to the  score

in the DAS28 scale and in a lower proportion using the DAS44
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Table 3 – Characteristics of the studies.

Title, authors and

year

PICO Design Duration of

the study

Total

number of

participants

Name of

the

biologic

agenta

Biological

monotherapy

vs. biologic

agent  + DMARDb

Drug dosage

Recovery of  clinical

but not

radiographic

outcomes by the

delayed addition of

adalimumab to

methotrexate-

treated Japanese

patients with early

rheumatoid

arthritis: 52-week

results of the

HOPEFUL-1 trial.

Yamanaka et al.,

2014

P: patients

early RA with

high activity. I:

ADA + MTX. C:

ADA, 26  weeks:

MTX.  O:

efficacy

Multicenter,

randomized

placebo-

controlled

52  weeks 333 (278

completed 52

weeks)

2  1 40  mg ADA every 2

weeks + MTX

initial 6 mg/week

or placebo every 15

days + MTX/weekly

for 26 weeks. The

dose of  MTX could

be increased to

8 mg/week at  week

8

Clinical and

radiographic

outcomes of four

different treatment

strategies in

patients with early

rheumatoid

arthritis (the BeSt

study): a

randomized,

controlled trial.

Goekoop-

Ruiterman et al.,

2008

P:  early RA. I:

infliximab. C:

methotrexate,

leflunomide,

sulfasalazine,

prednisone. O:

functionality,

HAQ,

radiological

change,

remission

DAS44 <1.6

Multicenter,

randomized

28  months 508 1  1 Dose ranges:

MTX

15–30 mg/week.

INF 3–10 mg/kg

every 8 weeks, SSZ

2.000–3.000 mg/day.

Leflunomide

20 mg/day. HCQ

400  mg/day,

prednisone

7.5 mg/day. CSA

2.5 mg/kg/day.

Gold salts

50 mg/week. MP

120 mg/week. ADA

2–3 mg/kg/day

Evaluation of two

strategies (initial

methotrexate

monotherapy vs  its

combination with

adalimumab) in

management of

early active

rheumatoid

arthritis: data from

the GUEPARD trial.

Martin Soubrie

et al., 2009

P:  patients

early RA with

high activity. I:

MTX, ADA. C:

MTX. O:

evaluate if 3

months of

ADA + MTX

achieve low

activity vs.

MTX

monotherapy

Multicenter,

prospective,

randomized,

non-controlled

1  year 65 2  1 MTX

0.3 mg/kg/week

(maximum

20 mg/week) and

ADA 40  mg every 2

weeks vs. MTX

0.3 mg/kg/week

(maximum

20 mg/week)

Comparison of

treatment

strategies in early

rheumatoid

arthritis. Yvonne

et al., 2007

P:  early RA. I:

INF. C: MTX,

SSZ,

leflunomide,

gold salt + MP,

CSA,

prednisone,

azathioprine.

O: functional

ability, ACR20,

ACR70 and

clinical

remission

Controlled,

randomized

28  months 508 1  1 Not described in

the text. Referred

to BeSt study
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– Table 3 (Continued)

Title, authors and

year

PICO Design Duration of

the study

Total

number of

participants

Name of

the

biologic

agenta

Biological

monotherapy

vs. biologic

agent + DMARDb

Drug dosage

Adalimumab added

to a treat-to-target

strategy with

methotrexate and

intra-articular

triamcinolone in

early rheumatoid

arthritis increased

remission rates

function and

quality of life. The

OPERA Study: an

investigator-

initiated,

randomized,

double-blind,

parallel-group,

placebo-controlled

trial.

Hørslev-Petersen

et al., 2013

P: early RA. I:

ADA + MTX.  C:

MTX + placebo.

O: proportion

of patients

with low

activity (DAS28

CRP <  3.2) at 12

months.

Secondary:

patients with

remission

(DAS28

CRP <  2.6)

Randomized,

double blind,

placebo-

controlled

12 months 180 2  1 ADA 40 mg every 2

weeks. MTX

7.5–20  mg/week

Adalimumab, a

human anti-TNF

monoclonal

antibody, outcome

study for the

prevention of joint

damage in Japanese

patients with early

rheumatoid

arthritis: the

HOPEFUL 1 study.

Takeuchi et al., 2014

P: patients with

RA. I: ADA. C:

MTX. O:

inhibition

radiographic

progression

and changes in

mTSS.

Secondary:

remission

DAS28-ESR < 2.6

at week 26

Multicenter,

randomized,

double blind,

placebo-

controlled

26 months 406 2  1 ADA 40 mg every 2

weeks +  MTX

6–8  mg/week vs.

MTX 6–8  mg/week

alone for 26  weeks

Benefits 8 years after

a remission

induction regime

with an infliximab

and methotrexate

combination in

early rheumatoid

arthritis. Bejarano

et al., 2010

P: RA < 1 year of

duration. I: INF

(3 mg/kg) or

placebo 1  year

INF or  placebo.

C: placebo. O:

HAQ and

RAQoL scores

at 8 years

Prospective

cohort of  a

previous

randomized,

double blind,

placebo-

controlled

study

8  years 18  1  1 INF (3 mg/kg) or

placebo

Comparison of

methotrexate

monotherapy with

a combination of

methotrexate and

etanercept in

active, early,

moderate to severe

rheumatoid

arthritis (COMET): a

randomized,

double-blind,

parallel treatment

trial. Breedveld

et al., 2008

P: RA I: MTX. I:

etanercept. C:

MTX. O:

remission of

the disease and

no radiologic

progression

Multicenter,

randomized,

double blind,

2 years 542 4  1 MTX: up to

20 mg/week,

according to need

low  doses of

steroids etanercept

50 mg/week
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– Table 3 (Continued)

Title, authors and

year

PICO Design Duration of

the study

Total

number of

participants

Name of

the

biologic

agenta

Biological

monotherapy

vs. biologic

agent + DMARDb

Drug dosage

Treatment of  early

rheumatoid

arthritis: a

randomized

magnetic

resonance imaging

study comparing

the effects of

methotrexate

alone,

methotrexate in

combination with

infliximab, and

methotrexate in

combination with

intravenous pulse

methylpred-

nisolone. Durez P

et al., 2007

P:  RA, 1  year  of

duration with

active disease,

non-treated

with MTX. I:

MTX. C:  MTX + iv

MP or  MTX  + INF.

O: effect on

synovitis

detected by MR,

erosive changes

Randomized

clinical trial

2  years 44  1 1  MTX

7.5–20 mg/week.

MP (1 g) or INF

(3 mg/kg)

Adjustment of

therapy in

rheumatoid

arthritis on the

basis of

achievement of

stable low disease

activity with

adalimumab plus

methotrexate or

methotrexate

alone: the

randomized

controlled OPTIMA

trial. Smolen et al.,

2014

P: RA < 1 year. I:

ADA. C:  MTX. O:

patients with

low activity at

week 78 and  no

radiologic

progression

Double  blind,

randomized

78  weeks 1.032 2 1  ADA  (40 mg/2

weeks + MTX

7.5 mg/week  at

20 mg or

placebo + MTX

Remission induction

comparing

infliximab and

high-dose

intravenous steroid,

followed by

treat-to-target: a

double-blind,

randomized,

controlled trial in

new-onset,

treatment-naive,

rheumatoid

arthritis (the IDEA

study). Nam et al.,

2014

P: RA 3–12

months of

symptoms and

without

previous

DMARD. With

active disease. I:

infliximab. C:

MTX. O:

modified Van

der Heijde score

(mTSS) 21  at

week 50.

Secondary:

remission

Multicenter,

randomized,

double blind,

controlled

78 weeks 112 1 1  INF  (3 mg/kg) or

placebo infusions.

MTX

10–20 mg/week

Clinical and

radiological

dissociation of

anti-TNF plus

methotrexate

treatment in early

rheumatoid

arthritis in  routine

care: Results from

the ABRAB study.

Juhász et al., 2014

P:  patients with

early RA. I:

anti-TNF + MTX.

C: MTX. O:

clinical and

radiological

efficacy of

anti-TNF + MTX

vs. MTX

monotherapy

Retrospective

analysis of  an

observational

cohort

12 months 84  11 1
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– Table 3 (Continued)

Title, authors and

year

PICO Design Duration of

the study

Total

number of

participants

Name of

the

biologic

agenta

Biological

monotherapy

vs. biologic

agent + DMARDb

Drug dosage

MTX

10–20 mg/week

Doses of

anti-TNF

non-described

Validation of  the

methotrexate-first

strategy in patients

with early,

poor-prognosis

rheumatoid

arthritis: results

from a two-year

randomized,

double-blind trial.

O’Dell et  al., 2013

P: patients

early RA of

poor prognosis

I: etaner-

cept + MTX or

MTX + SSZ  or

MTX + HCQ. C:

MTX. O:

DAS28-ESR

between weeks

48 and 102

Randomized,

double blind

102 weeks 755 4  1 MTX 20  mg/week.

Etanercept

50 mg/week sc, SSZ

500–100 mg BID,

HCQ 200 mg BID

Targeted treatment

with a  combination

of traditional

DMARDs produces

excellent clinical

and radiographic

long-term

outcomes in early

rheumatoid

arthritis regardless

of initial infliximab.

The 5-year

follow-up results  of

a randomized

clinical trial, the

NEO-RACo trial.

Rantalaiho et al.,

2014

P: patients with

early RA

without

previous

DMARD. I:

MTX, SSZ, HCQ,

pred-

nisolone + INF.

C: MTX, SSZ,

HCQ  +

prednisolone +

placebo. O: ACR

remission,

remission in

radiological

damage.

Secondary:

DAS28

remission and

score <2.6 at

week 26

Multicenter,

randomized,

placebo-

controlled

5  years 99  1  1 MTX 10  mg up  to

25 mg/sem. SSZ up

to 2 g/day, HCQ

35 mg/kg/week and

prednisolone

7.5 mg/day. INF

(3  mg/kg) or

placebo infusion.

Infliximab for 6

months added on

combination

therapy in early

rheumatoid

arthritis: 2-year

results from an

investigator-

initiated,

randomized,

double-blind,

placebo-controlled

study (the

NEO-RACo Study).

Leirisalo-Repo

et al., 2013

P: patients RA

symptoms ≤12

months,

without

previous

DMARD with

active disease.

I:

INF + MTX + SSZ

HCQ + prednisolone.

C: MTX, SASP,

HCQ  +

prednisolone +

placebo. O:

remission and

radiological

progression

after

INF + intensified

therapy

FIN-RACo vs.

FIN-RACo as

the only

regime < 2.6 at

week 26

Multicenter,

randomized,

placebo-

controlled

2  years 99  1  1 MTX

20–25 mg/week,

SSZ  1–2  g/day, HCQ

35 mg/kg/week,

INF 3 mg/kg or

placebo infusion

weeks 4, 6, 10,  18,

26
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– Table 3 (Continued)

Title, authors and

year

PICO Design Duration of

the study

Total

number of

participants

Name of

the

biologic

agenta

Biological

monotherapy

vs. biologic

agent  + DMARDb

Drug dosage

Induction therapy

with adalimumab

plus methotrexate

for 24 weeks

followed by

methotrexate

monotherapy up  to

week 48 versus

methotrexate

therapy alone for

DMARD-naïve

patients with early

rheumatoid

arthritis: HIT HARD,

an investigator-

initiated study.

Detert et al., 2013

P:  patients with

RA  of 1 year. I:

MTX + ADA. C:

MTX + placebo.

O: evaluation

DAS28 week 48.

Others:

percentage of

patients with

remission

(DAS28 < 2.6)

and ACR20

response, 50 or

70

Randomized,

controlled,

double blind

1 year 172 2  1 ADA 40  mg every 2

weeks. MTX

15  mg/week

Disease activity,

physical function,

and radiographic

progression after

long-term therapy

with adalimumab

plus methotrexate:

5-year results of

PREMIER. Van der

Heijde et al., 2010

P:  patients with

AR  <3 years. I:

ADA  + MTX. C:

ADA or  MTX. O:

advantage

initial

combined

therapy vs.

monotherapy

2 initial years:

Multicenter,

randomized

controlled by

active

comparator,

double blind

After 2 years:

open-label phase

5  years 799 (388

completed 5

years)

2  1 MTX

7.5–20 mg/week

ADA 40  mg/every 2

weeks

A randomized

comparative

effectiveness study

of oral triple

therapy versus

etanercept plus

methotrexate in

early aggressive

rheumatoid

arthritis. Moreland

et al., 2012

P:  active RA. I:

MTX + etanercept.

C:

MTX + SSZ + HCQ,

or  MTX

monotherapy

stepped to

combined

therapy

(MTX + etanercept

or

MTX + SSZ + HCQ).

O: DAS28-ESR

weeks 48–102.

Others:

improved

activity ACR20,

50, 70

Randomized

double blind

2 years 755 4  1 MTX 20  mg/week.

SSZ 500–1.000 mg

BID. HCQ 200 mg

BID. Etanercept

50 mg/week sc

ACR: American College of Rheumatology; ADA: adalimumab; RA: rheumatoid arthritis; BID: twice a day; CSA: cyclosporine A; DAS: Disease

Activity Score; DAS28-CRP: score of disease activity that only  includes C-reactive protein), items: TJC28:  number of  painful joints (0–28); SJC28:

number of swollen joints (0–28); CRP:  (in mg/l); GH: global health assessment (from 0 = best to 100 = worse); DAS28-ESR: score of disease activity

that only includes ESR (erythrocyte sedimentation rate); DMARDs: disease modifying antirheumatic drugs; FIN-RACo: The Finnish Rheumatoid

Arthritis Combination Therapy; HCQ: hydroxychloroquine; INF: infliximab; MP: methylprednisolone; mTSS:  modified total  Sharp score; MTX:

methotrexate; SSZ: sulfasalazine.
a 1: infliximab; 2: adalimumab; 3: certolizumab; 4: etanercept; 5: golimumab; 6: rituximab; 7: anakinra; 8: tocilizumab; 9: abatacept; 10: ocre-

lizumab; 11:  other.
b 1:  biological therapy + conventional DMARD; 2: biological therapy monotherapy.
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Study or subgroup
Biological  therapy Consdramdslanoitnev RsaibfoksiRoitarksiRoitarksi

Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A  B C D  E  F  G  

1
1.1
1.2
1.3
1.5
1.6
1.7
1.8
1.9
2.
2.1
2.2
2.3
2.4
2.5
2.6
2.8
2.9

64
41
13
53
65
53

4
132

10
65
30
11
80
39
41
36
70

138

170
128
33

128
89

171
9

265
15

105
55
35

236
47
50
87

117
244

61
42
19
55
44
24
0

73
5

67
37
15
45
41
40
31
60
78

163
133

32
133

91
163

9
263

14
112

57
49
89
46
49
85

106
132

6.4%
5.4%
3.9%
6.2%
6.7%
4.6%
0.2%
6.9%
2.2%
7.1%
6.0%
2.9%
6.4%
7.7%
7.5%
5.2%
7.0%
7.5%

1.01 [0.76, 1.33]
1.01 [0.71, 1.45]
0.66 [0.40, 1.11]
1.00 [0.75, 1.34]
1.51 [1.18, 1.93]
2.11 [1.37, 3.24]

1.79 [1.43, 2.26]
1.87 [0.85, 4.11]
1.03 [0.84, 1.28]

0.84 [0.62, 1.14]
1.03 [0.54, 1.96]
0.67 [0.51, 0.88]

0.93 [0.79, 1.10]
1.00 [0.83, 1.21]
1.13 [0.78, 1.65]
1.06 [0.85, 1.32]
0.96 [0.80, 1.15]

1.08 [0.94, 1.23]

9.00 [0.55, 146.11]

Total (95% CI) 1984 1726 100.0%

Total events 945
Heterogeneity. Tau2 = 0.05 ; Chi2 = 65.46, df = 17 (P < 0.00001); I 2 = 74%
Test for overall effect: Z = 1.10 (P = 0.27)

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

Risk of bias legend

737

0.01 0.1 1 10 100

Conventionals dmards Biological ther apy

Fig. 2 – Forest plot.

scale, considering as remission a  score lower than 2.6 and 1.6,

respectively.

Nine studies reported as an outcome the remission of

the disease in a  follow-up period equal to or less than one

year; 3 of these studies were able to  demonstrate statistically

significant differences when comparing biological therapy ver-

sus conventional antirheumatic drugs. Hørslev-Petersen et  al.

found a higher proportion of patients with DAS28 < 2.6 at 12

months in the group of adalimumab/MTX/intra-articular cor-

ticosteroid compared with MTX/intra-articular corticosteroid,

being of 74 and 49%, respectively, with a RR = 1.51 (95% CI:

1.18–1.93; p = 0.001). In the group studied by Takeuchi et  al.,  it

was evidenced that the patients treated with adalimumab plus

MTX  were more  likely to achieve clinical remission (31%) com-

pared with the  group assigned to MTX  in monotherapy (14.5%)

at week 26 of treatment, with a RR = 2.11 (95% CI: 1.37–3.24;

p = 0.007). In addition, the study conducted by Emery et al.

showed a greater number of patients with clinical remission

at 52 weeks in the group treated with etanercept/MTX (50%) in

relation to patients treated with MTX  in  monotherapy (28%),

with a RR = 1.79 (95% CI: 1.43–2.26; p = 0.00001).

Six studies evaluated the remission of early RA in

patients who  were followed-up during 13 and 24 months

after the start of treatment, showing significant differ-

ences the study conducted by O’Dell et al., which supports

the use of MTX  in  monotherapy as initial management

of patients with early RA with poor prognostic fac-

tors, achieving remission in 50.6% of the patients treated

with MTX  compared with 34.2% of the patients who

received progressive combination therapy (MTX + etanercept

or MTX  +  sulfasalazine + hydroxychloroquine) (RR  = 0.67 [95%

CI: 0.51–0.88]; p = 0.004).

The outcome of remission of the disease for a period longer

than 2 years was described in 3 studies without finding differ-

ences when comparing biological therapy with DMARD.

An assessment of the risk of bias was  carried out tak-

ing into account the following aspects: presence of selection

bias measured by sequence generation and allocation conceal-

ment, presence of performance bias evaluating the blinding of

participants and staff, existence of detection bias if there was

not blinding of outcome assessors and attrition bias related to

incomplete outcome data (loss of data/patients greater than

10% of those included at the  beginning of the study). In gen-

eral, it was found a  high risk of bias (Fig. 2).

The synthesis of the evidence through meta-analysis did

not evidence differences concerning the  outcome of remission

of the  disease, when using biological therapy in  monother-

apy or combined with conventional DMARDs versus the use of

DMARDs (RR = 1.08; 95% CI: 0.94–1.23). Data analysis was  per-

formed using the RevMan 5.3 software provided by Cochrane

(http://tech.cochrane.org/revman/download).

Discussion

RA is a chronic, destructive and persistent disease, predom-

inantly articular, whose cause is not clearly known so far,

that affects multiple systems although its main target organ

is the synovial membrane; it is  characterized by autoim-

mune inflammatory symmetric polyarthritis (synovitis), in

the context of positive serological tests for self-reactivity;

although there is no pathognomonic laboratory test for the

diagnosis of RA, the presence of rheumatoid factor and anti-

citruline antibodies is very suggestive of this condition. In the

extra-articular disease, cardiovascular, cutaneous, renal, ocu-

lar, gastrointestinal, neurological and vascular commitment

may  exist, and untreated patients can progress to marked

joint deformity, severe joint destruction, functional limitation

and increased mortality related to accelerated cardiovascular

disease.1,2

RA is the  most frequent and serious inflammatory chronic

joint disease in  the world, with an annual incidence of approx-

imately 3 cases per 10,000 inhabitants, and a  prevalence close

to 1%, which increases with age and has its highest peak at

the ages of 35–50 years. This entity affects all populations,

although its prevalence is higher in some groups. In Latin

America, between 0.4% and 1% of the population may suffer

http://tech.cochrane.org/revman/download
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from it, being more  frequent in female patients, with a  ratio

of 6–8:1 in this region.1–5,7

As in other diseases, RA requires a comprehensive

approach that should include non-pharmacological inter-

ventions, such as lifestyle modifications, with dynamic

exercises, occupational therapy, hydrotherapy and smok-

ing cessation; classically, in the management of RA have

been used conventional DMARDs, which include MTX, anti-

malarials (hydroxychloroquine, chloroquine), leflunomide,

sulfasalazine and particularly in  the last  decades have begun

to be used, more  and more  frequently, new groups of drugs

that like biological therapy or biological DMARDs (anti-TNF

and not anti-TNF) have started to demonstrate an important

role as modifiers of the clinical course and the remission of RA.

The strategies for the management of RA have changed sig-

nificantly in the last years in order to reduce the symptomatic

burden of the disease, the progression of joint damage and the

functional disability. There is  evidence that early initiation of

pharmacological measures results in better outcomes, based

on the «window of opportunity» concept, which indicates that

in the initial phase of the disease there is  a  greater response

to treatment, being able to alter its natural evolution and in

some cases, to  return to normality.8

Biological DMARDs have been studied in different scenar-

ios, the inhibitors of TNF (etanercept, infliximab, adalimumab)

and IL-1 (anakinra) have demonstrated their efficacy and

safety in long-standing RA, but the studies in early TA are

scarce.

The ATTRACT (AntiTNF Therapy in RA with Concomitant

Therapy) study shows how the combination therapy of inflix-

imab and MTX  increases the clinical and radiographic benefit

in patients with active RA despite having received therapy

with MTX  (study not addressed to patients with early RA

although about 20% had an evolution shorter than 3 years);

more  than 400 patients were included and in  the analyses at

52 and 102 weeks was  evidenced that the patients treated with

either of the regimens of infliximab (3 or 10  mg/kg every 4  or 8

weeks) plus MTX  had a  significant improvement in the  radio-

graphic indexes, erosion indexes and impingement of the joint

space versus the group of MTX  alone; in the sub-analysis of

the group of patients with early RA it was documented that

those who received infliximab showed greater inhibition of

the progression of structural damage in a  treatment period of

2  years, and for this reason, it was  concluded that the early

use of anti-TNF agents could provide benefits in  the long term

regarding the progression of the disease and the preserva-

tion of the joint integrity.9,10 Subsequent studies such as the

ASPIRE (Active-Controlled Study of Patients Receiving Inflix-

imab  for the Treatment of Rheumatoid Arthritis of Early Onset)

with more  than 1000 patients evaluated showed similar results

in terms of clinical response rates when using combinations of

doses of infliximab with MTX. In the study conducted by Quinn

et al., which evaluated 20 patients with RA of less than one

year of evolution, with poor prognostic factors, the patients

were randomized to receive MTX  plus infliximab 3 mg/kg or

MTX  plus placebo, it was observed that all radiological indexes

evaluated by magnetic resonance were significantly better,

without new erosions and with improvement of functional

ability in the group of infliximab plus MTX; as a relevant find-

ing, one year after the suspension of the induction therapy, the

response was sustained in  70% of the patients in  the group of

infliximab plus MTX, with a mean DAS28 of 2.05  (remission

range).11,12

The ERA (early RA) study evaluated the efficacy and safety

of etanercept in the management of RA compared with MTX;

in  this study, more  than 600 patients with RA of less than 3  year

of duration, not previously treated with MTX, were random-

ized and assigned to 3 groups of treatment: oral MTX  (mean,

19 mg/week); etanercept, 10 mg/twice a  week, and etaner-

cept, 25 mg/twice a week. Compared with MTX, the group of

etanercept-25 mg  had a more  rapid improvement at 3, 6, 9

and 12 months. In this study is also evident that etanercept

and MTX  in monotherapy demonstrated to be effective in the

treatment of RA of less than 3 years of evolution, although

the combination of anti-TNF and MTX is  superior to both

in  monotherapy, both for clinical and radiological outcomes;

additional information documented by the TEMPO (Trial of

Etanercept and MTX with Radiographic Patient Outcomes)

study, not exclusive of patients with early RA, shows that such

combination is  better in  the reduction of the disease activity,

improvement of functional capacity and delay of radiographic

progression with statistical significance.13–15

Another anti-TNF agent, adalimumab, has demonstrated

efficacy in the treatment of RA established in the ARMADA

(The Anti-Tumor Necrosis Factor Research Study Program of

the Monoclonal Antibody Adalimumab [D2E7] in Rheumatoid

Arthritis) study, and the results of a sub-analysis of the DEO19

study indicate that early treatment with adalimumab can be

more  effective that its late use in  the course of RA. The recent

PREMIER study compared the  safety and efficacy of adali-

mumab (40 mg/every 15 days) plus MTX (in rapid escalation

at 20 mg  weekly) with MTX or adalimumab in  monotherapy in

799 patients with RA of less than 3 years of evolution and who

were not previously treated with MTX. The ACR50 response at

week 52 was significantly greater in the combination arm than

with MTX or adalimumab in monotherapy (62% versus 46%

and 42%, respectively) (p < 0.001); this difference was main-

tained during the  2 years of duration of the study. In 50% of the

patients in the combination arm it was induced a sustained

remission measured by the DAS28 index <2.6 and a  greater

clinical response was also observed. With the combination

treatment, it was obtained also an inhibition of the radio-

graphic progression significantly greater than with either of

the treatments in  monotherapy. According to what is observed

in  Fig. 2,  Forest Plot, the drugs that have more  statistically sig-

nificant likelihood to  induce response and remission would be

adalimumab and etanercept, although the studies that sup-

port them have methodological limitations.16–18

The final outcome expected when instituting the medi-

cal management in  patients with RA is to achieve complete

remission, although attaining a  low disease activity may

be an  acceptable goal in  certain cases. To reach this goal,

several strategies have been suggested: in 2013 the  EULAR pro-

posed the recommendations which describe an  intervention

by phases; phase I includes patients with clinical diagnosis

of RA in whom, according to the severity of the condition,

management with MTX or combination of therapy with con-

ventional DMARD plus steroid at low doses should be  started

and, in case of contraindication for MTX, DMARD therapy in

monotherapy or in combination should be used excluding this
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drug; phase II includes patients who have had failure in phase

I or presence of toxicity, in them, the presence of unfavor-

able prognostic factors (high levels of rheumatoid factor or

anti-citruline antibodies, very high disease activity, early joint

damage) should be evaluated; in the  absence of risk factors, is

indicated a change to a  second DMARD agent, alone or com-

bined, and the  presence of risk factors for poor prognosis is the

scenario where the addition of therapy with biological agents

would apply; phase III is constituted by patients in  whom

phase II has failed, in this group of patients it is indicated

to  change to a  second biological agent in combination with

conventional DMARD therapy. According with these recom-

mendations, biological agents would be reserved for patients

in whom the  management with conventional therapy has

failed, however, more  and more  studies (among which stands

out the BeSt study with more  than 500 patients) begin to show

a new space in which the biological DMARDs would have a

place in earlier stages of the  disease to achieve higher rates of

remission of RA. A  strategy that is  suggested to define which

patients can benefit more  from the early initiation of the use

of biological agents is the determination of poor prognostic

factors, the identification of patients with early RA who will

have persistent disease and the prediction of the response

to biological agents; in  addition, the cost and the  possible

adverse effects (severe infections, malignancy) derived from

the use of these drugs, should be  taken into consideration.

The present study evaluates the ability of biological agents to

achieve such remission of the disease, particularly in patients

with early RA, without finding differences in  the remission

of the disease between the use of biological therapy versus

conventional DMARDs.4,19–31

Limitations

It stands out the heterogeneity of the studies analyzed, mainly

for clinical differences and epidemiological methods. In the

present study was demonstrated that there is a  significant

heterogeneity (I2 = 74%) among the studies meta-analyzed, as

well as a high risk of bias demonstrated through the GRADE

system. This heterogeneity lied in differences in the design

of the analyzed studies, highlighting those in  the  comparator

(for example, in some studies it was MTX  monotherapy, while

in others it was combined therapies); in the same way in the

time of outcome measurement, which was  variable among all

studies (proportion in remission at 6, 12, 24 or 60  months),

among others.

There are limitations when the remission of the disease is

assessed by the DAS28 because an  important group of patients,

who  are classified in remission by means of this tool, exhibit

inflammatory signs such as edema or pain corresponding to a

low level of activity of RA. With  the above would be included

a greater proportion of patients in remission by DAS28 com-

pared with the mACR, SDAI and CDAI criteria.32,33 Given that

the effectiveness of biological therapy in  inducing ACR20,

ACR50 and ACR70 responses was not defined as inclusion or

outcome criteria in the  different studies, this variable was not

included, which limits its analysis.

All these limitations invite the  reader to analyze carefully

the results of the study at the time of putting them into clinical

practice.

Conclusions

When evaluating this systematic review, no statistically sig-

nificant differences are found regarding the outcome of

remission of the disease between patients with early RA who

receive biological therapy versus conventional DMARDs.

It is necessary to carry out clinical studies of better quality

in order to be able to  determine the efficacy of biological ther-

apy in inducing remission of the disease in patients with early

RA.
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Oñate R, et al. Primer consenso colombiano sobre el
tratamiento de  la artritis reumatoide temprana. Rev Colomb
Reumatol. 2002;9:323–31.

8. Massardo L.  Early rheumatoid arthritis. Rev Med Chile.
2008;136:1468–75.

9. Sylva-Tamayo D, Gómez-Barrera M, Toro-Correa C. Artritis
reumatoide temprana. MéD UIS. 2010;23:225–39.

10. Anaya JM,  Correa PA, Mantilla RD, Arcos-Burgos M.
Rheumatoid arthritis association in Colombian population is
restricted to HLA-DRB1*04 QRRAA alleles. Genes Immun.
2002;3:56–8.

11. Combe B NJ, Emery P. Early arthritis: diagnosis and
management, Eular On-line Course on Rheumatic Diseases,
2007; module n.o13.

12. Díaz M, Chalem P, editors. Guías para el  tratamiento de la
artritis reumatoidea. Bogotá, Colombia: Asociación
Colombiana de Reumatología; 2007.

13. Kurreeman FA, Padyukov L, Marques RB, Schrodi SJ,
Seddighzadeh M, Stoeken-Rijsbergen G,  et al. A candidate

http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0175
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0180
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0185
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0190
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0195
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0200
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0205
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0210
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0215
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0220
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0230
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235


176  r e v c o  l o  m  b r  e u m a t o l  .  2  0 1 7;2  4(3):164–176

gene approach identifies the  TRAF1/C5 region as  a  risk factor
for  rheumatoid arthritis. PLoS Med. 2007;4:e278.

14. van der Helm-van Mil AH, Huizinga TW. Advances in the
genetics of rheumatoid arthritis point to subclassification
into distinct disease subsets. Arthritis Res Ther. 2008;10:205.

15. Aletaha D, Eberl G, Nell VP, Machold KP, Smolen JS. Practical
progress in realisation of early diagnosis and treatment of
patients with suspected rheumatoid arthritis: results from
two matched questionnaires within three years. Ann Rheum
Dis. 2002;61:630–4.

16. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham
CO 3rd, et al. 2010 rheumatoid arthritis classification criteria:
an American College of Rheumatology/European League
Against Rheumatism collaborative initiative. Ann Rheum Dis.
2010;69:1580–8.

17. Nam JL, Emery P. Is there a place for initial treatment with
biological DMARDs in the early phase of RA? Best Pract Res
Clin Rheumatol. 2013;27:537–54.

18. Maini RN, Breedveld FC, Kalden JR,  Smolen JS, Furst D,
Weisman MH, et al. Sustained improvement over two years in
physical function, structural damage, and signs and
symptoms among patients with rheumatoid arthritis treated
with  infliximab and methotrexate. Arthritis Rheum.
2004;50:1051–65.

19. Breedveld FC,  Emery P, Keystone E, Patel K, Furst DE, Kalden
JR, et al. Infliximab in active early  rheumatoid arthritis. Ann
Rheum Dis. 2004;63:149–55.

20. St Clair EW, van der Heijde DM, Smolen JS, Maini RN, Bathon
JM,  Emery P, et al. Combination of infliximab and
methotrexate therapy for early rheumatoid arthritis: a
randomized, controlled trial. Arthritis Rheum.
2004;50:3432–43.

21. Quinn MA, Conaghan PG,  O’Connor PJ, Karim Z, Greenstein A,
Brown A, et al. Very early treatment with infliximab in
addition to  methotrexate in early, poor-prognosis rheumatoid
arthritis reduces magnetic resonance imaging evidence of
synovitis and damage, with sustained benefit after infliximab
withdrawal: results from a twelve-month randomized,
double-blind, placebo-controlled trial. Arthritis Rheum.
2005;52:27–35.

22. Bathon JM,  Martin RW,  Fleischmann RM, Tesser JR, Schiff MH,
Keystone EC, et al. A  comparison of etanercept and
methotrexate in patients with early rheumatoid arthritis. N
Engl J Med. 2000;343:1586–93.

23. Genovese MC, Bathon JM, Martin RW,  Fleischmann RM, Tesser
JR,  Schiff MH, et al.  Etanercept versus methotrexate in

patients with early rheumatoid arthritis: two-year
radiographic and clinical outcomes. Arthritis Rheum.
2002;46:1443–50.

24. Klareskog L, van der Heijde D, de  Jager JP, Gough A, Kalden J,
Malaise M, et al. Therapeutic effect of the combination of
etanercept and methotrexate compared with each treatment
alone in patients with rheumatoid arthritis: double-blind
randomised controlled trial. Lancet. 2004;363:675–81.

25. Weinblatt ME, Keystone EC, Furst DE, Moreland LW, Weisman
MH, Birbara CA, et al. Adalimumab, a  fully human anti-tumor
necrosis factor alpha monoclonal antibody, for the treatment
of rheumatoid arthritis in patients taking concomitant
methotrexate: the ARMADA trial. Arthritis Rheum.
2003;48:35–45.

26. Keystone EC, Haraoui B, Bykerk VP. Role of adalimumab in the
treatment of early  rheumatoid arthritis. Clin Exp Rheumatol.
2003;21 5 Suppl. 31:S198–9.

27. Breedveld FC,  Weisman MH, Kavanaugh AF, Cohen SB,
Pavelka K,  van Vollenhoven R, et al. The PREMIER study: a
multicenter, randomized, double-blind clinical trial of
combination therapy with adalimumab plus methotrexate
versus methotrexate alone or adalimumab alone in patients
with early, aggressive rheumatoid arthritis who had not had
previous methotrexate treatment. Arthritis Rheum.
2006;54:26–37.

28. Smolen JS, Landewe R, Breedveld FC, Buch M, Burmester G,
Dougados M, et al. EULAR recommendations for the
management of rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic drugs: 2013
update. Ann Rheum Dis. 2014;73:492–509.

29. Leirisalo-Repo M. What is the best  treatment strategy for
early RA? Best Pract Res Clin Rheumatol. 2013;27:523–36.

30. Ma MH, Scott IC, Kingsley GH, Scott DL. Remission in early
rheumatoid arthritis. J  Rheumatol. 2010;37:1444–53.

31. Gramling A, O’Dell JR. Initial management of rheumatoid
arthritis. Rheum Dis Clin North Am.  2012;38:311–25.

32. Makinen H, Kautiainen H, Hannonen P, Sokka T. Is  DAS28 an
appropriate tool to assess remission in rheumatoid arthritis?
Ann Rheum Dis. 2005;64:1410–3.

33. Mierau M, Schoels M, Gonda G, Fuchs J, Aletaha D, Smolen JS.
Assessing remission in clinical practice. Rheumatology
(Oxford). 2007;46:975–9.

34. Guyatt GH, Oxman AD, Schünemann HJ, Tugwell P,
Knottnerus A.  GRADE guidelines: 9.  Rating up the quality of
evidence. J  Clin Epidemiol. 2011;64:1311–6.

http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0235
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0240
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0245
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0250
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0255
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0260
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0265
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0270
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0275
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0280
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0285
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0290
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0295
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0300
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0305
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0310
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0315
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0320
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0325
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0330
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0335
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340
http://refhub.elsevier.com/S2444-4405(17)30066-3/sbref0340

	Biological therapy in early rheumatoid arthritis: Efficacy in disease remission
	Introduction
	Materials and methods
	Type of study: systematic review of the literature
	Population

	Exclusion criteria

	Results
	Discussion
	Limitations
	Conclusions
	Conflict of interest
	References


