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EDITORIAL

Tuberculosis, alcohol and tobacco: Dangerous liaisons

The World Tuberculosis Day was celebrated in the past day

of March 24. Despite sustained reduction in its incidence,1,2

tuberculosis (TB) still affects millions of patients, espe-

cially in certain group risks. Although its etiologic agent,

most frequent risk factors, means to diagnosis, treatment

and prevention are known, it persists as a relevant public

health threat. The main determinants for the worldwide

epidemic are human immunodeficiency virus (HIV) infec-

tion and drug resistance, particularly multidrug-resistant

TB.2 Still, the importance of social determinants in TB,

such as poverty and related risk factors, has been shown

both retrospectively and prospectively.3 Some of those have

been known for years and still play a major role in many

cases. The two most important examples are alcohol and

tobacco.4

In 1961, Brown et al. pointed to the importance of both

determinants.5 In their case---control study, they identified

significant differences in alcohol and tobacco consumption

in TB cases. Since then, evidence has accumulated and,

although the single weight of each of those two factors

differs from article to article, it is consistent in affirming

existing correlations with more contagious, severe forms of

the disease.

In Portugal, 10% of TB patients have alcohol abuse.1

Excessive consumption, particularly above 40 g/day,5---7 is

associated with a higher risk of smear-positive cavitary dis-

ease, as well as a longer time to smear conversion and

increased risk of drug toxicity.6,8 Alcoholism is also linked

to other relevant determinants such as low socioeconomic

status, homelessness and malnutrition, all of them indepen-

dent risk factors for TB and poor outcome.9---11 Concerning

tobacco, having been given initially a secondary role, there

is increased evidence of its potentiating effect in TB, despite

absence of clear national and international data. Although

Slama et al. questioned the strength of some associations

and the quality of evidence found in some studies,12 a higher

risk of latent infection, particularly in children exposed to

secondhand smoking,13 progression to active disease and

therapeutic failure have been described in smokers.9,14,15

This difference persists even when former smokers are com-

pared to those who never smoked. The same effects are

seen in HIV-infected patients, and the immune depression

in smokers who develop active TB is less severe compared

to cases in patients who never smoked.16

Contrary to articles published on the effects of smoking

and alcohol, the number of studies focusing on the ben-

efits of intervening on these determinants --- counseling,

reducing intake, ceasing --- is relatively small. Only a well

conducted study in Sudan17 evaluates the impact of counsel-

ing for tobacco cessation, with positive results. On the other

hand, Jeyashree et al. conclude, in a recent meta-analysis,

that studies ascertaining the benefits of such interventions

on the outcome of TB are too few.18 The same shortcomings

are found regarding alcohol consumption, except for a 2011

study which pointed to the difficulties in intervening on this

risk factor.19 Still, evidence of the hazards of these determi-

nants is clear. In addressing them, the benefits are extended

to vulnerable groups who are also more linked to smoking

and abusing alcohol: if TB elimination is to be reached, this

step is critical.20 In this, the role of healthcare profession-

als (HCP) leading with TB is dual, consisting of educating and

intervening in three pillars: patients, society and peers.

In its joint strategy against tobacco and TB,21 the World

Health Organization (WHO) highlights five points in educat-

ing, and five more in intervening on smokers. In it, WHO

recommends raising awareness for the potential overall

benefits of cessation, with incentive strategies and identifi-

cation of roadblocks to successful interventions. Such would

include counseling as well as appealing to the patient’s

interest in ceasing. The physician should always inquire

patients with TB about their smoking habits. El Sony et al.

found a higher rate of treatment completion and fewer

abandonments and losses to follow-up in TB patients treated

in healthcare centers where a strategy of inquiry and inter-

vention on smoking habits was implemented, reporting

cumulative percentages of cessation above 80%.17 An impor-

tant limitation to the introduction of such practices might

be the lack of human resources and the cost of drugs used to

treat stronger dependences, unaffordable to a large part of

patients. Interventions on alcohol may be even more diffi-

cult: half of patients with TB and alcohol consumption have

serious addiction,19 which might render counseling ineffec-

tive without proper drug and psychotherapy done by highly

skilled professionals.

http://dx.doi.org/10.1016/j.rppnen.2017.05.001
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It is thus critical to raise awareness of this issue in HCP

who deal with TB and those who deal with tobacco, alco-

hol and other substances abuse, be it through presentations,

workshops, seminars or plain peer discussion. It is important

to alert family doctors, hepatologists, psychiatrists, coun-

selors and other professionals that tobacco and alcohol go

hand in hand and bring TB along: suspicion should always

arise in patients with these and other social determinants.3

Conversely, joint intervention from HCP dealing with psy-

chotherapy and drug therapy for substance abuse is crucial

to improve adherence to treatment and outcome. This inte-

grated action will depend on the improvement of referral

networks to services of intervention on addictive behaviors

and on a better communication between its HCP and TB cen-

ters. The limited time of each appointment, flaws in the

referral network and a misperception of the importance of

this issue are some of the identifiable barriers, but only with

proper effort and awareness of the problem from all parts

can success be achieved.

References

1. Diniz ADR, Bettencourt J, Melo T, Gomes M, Oliveira O. Infeção

por VIH, SIDA e Tuberculose em números --- 2015. Ministério da

Saúde, November; 2015.

2. Organization WH. Global tuberculosis report 2016. WHO Library

Catalog; 2016.

3. Ploubidis GB, Palmer MJ, Blackmore C, Lim TA, Manissero D,

Sandgren A, et al. Social determinants of tuberculosis in Europe:

a prospective ecological study. Eur Respir J. 2012;40:925---30.

4. Lonnroth K, Raviglione M. Global epidemiology of tuber-

culosis: prospects for control. Sem Respir Crit Care Med.

2008;29:481---91.

5. KE Brown AC. Tobacco, alcohol, and tuberculosis. Br J Dis Chest.

1961;55.

6. Lonnroth K, Williams BG, Stadlin S, Jaramillo E, Dye C. Alcohol

use as a risk factor for tuberculosis --- a systematic review. BMC

Public Health. 2008;8:289.

7. Francisco J, Oliveira O, Felgueiras O, Gaio AR, Duarte R. How

much is too much alcohol in tuberculosis? Eur Respir J. 2017;49.

8. Fiske CT, Hamilton CD, Stout JE. Alcohol use and clinical mani-

festations of tuberculosis. J Infect. 2009;58:395---401.

9. Leung CC, Yew WW, Chan CK, Chang KC, Law WS, Lee SN, et al.

Smoking adversely affects treatment response, outcome and

relapse in tuberculosis. Eur Respir J. 2015;45:738---45.

10. Dias M, Gaio R, Sousa P, Abranches M, Gomes M, Oliveira O,

et al. Tuberculosis among the homeless: should we change the

strategy? Int J Tuberc Lung Dis. 2017;21:327---32.

11. Nunes C, Duarte R, Veiga AM, Taylor B. Who are the patients

that default tuberculosis treatment? --- space matters! Epidemiol

Infect. 2017:1130---4.

12. Slama K, Chiang CY, Enarson DA, Hassmiller K, Fanning A,

Gupta P, et al. Tobacco and tuberculosis: a qualitative sys-

tematic review and meta-analysis. Int J Tuberc Lung Dis.

2007;11:1049---61.

13. Zellweger JP, Cattamanchi A, Sotgiu G. Tobacco and tuberculo-

sis: could we improve tuberculosis outcomes by helping patients

to stop smoking? Eur Respir J. 2015;45:583---5.

14. Lin HH, Ezzati M, Murray M. Tobacco smoke, indoor air pollution

and tuberculosis: a systematic review and meta-analysis. PLoS

Med. 2007;4:e20.

15. Prasad R, Suryakant, Garg R, Singhal S, Dawar R, Agarwal GG.

A case---control study of tobacco smoking and tuberculosis in

India. Ann Thorac Med. 2009;4:208---10.

16. Driessche KV. Effect of smoking history on outcome of patients

diagnosed with TB and HIV. Eur Respir J. 2015:839---42.

17. El Sony A, Slama K, Salieh M, Elhaj H, Adam K, Hassan A,

et al. Feasibility of brief tobacco cessation advice for tuber-

culosis patients: a study from Sudan. Int J Tuberc Lung Dis.

2007;11:150---5.

18. Jeyashree K, Kathirvel S, Shewade HD, Kaur H, Goel S. Smoking

cessation interventions for pulmonary tuberculosis treatment

outcomes. Cochrane Database Syst Rev. 2016;18:CD011125.

19. Thomas B, Suhadev M, Mani J, Ganapathy BG, Armugam A,

Faizunnisha F, et al. Feasibility of an alcohol intervention

programme for TB patients with alcohol use disorder (AUD)

--- a qualitative study from Chennai, South India. PLoS One.

2011;6:e22775.

20. Lonnroth K, Migliori GB, Abubakar I, D’Ambrosio L, de Vries G,

Diel R, et al. Towards tuberculosis elimination: an action frame-

work for low-incidence countries. Eur Respir J. 2015;45:928---52.

21. World Health Organization W. Fact sheet: tuberculosis &

tobacco, September; 2009.

A.F. Santos-Silvaa,b,∗, G.B. Migliori c, R. Duarteb,d,e

a Serviço de Doenças Infecciosas, Centro Hospitalar de São

João, Portugal
b Faculdade de Medicina da Universidade do Porto,

Portugal
c WHO Collaborating Centre for Tuberculosis and Lung

Diseases, Maugeri Care and Research Institute, Tradate,

Italy
d Serviço de Pneumologia, Centro Hospitalar de Vila Nova

de Gaia-Espinho, Portugal
e Instituto de Saúde Pública da Universidade do Porto,

Portugal

∗ Corresponding author.

E-mail address: u011356@chsj.min-saude.pt (A.F.

Santos-Silva).

Available online 31 May 2017

Document downloaded from http://www.elsevier.es, day 15/08/2017. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.Document downloaded from http://www.elsevier.es, day 15/08/2017. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

mailto:u011356@chsj.min-saude.pt
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0210
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0205
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0200
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0195
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0190
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0185
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0180
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0175
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0170
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0165
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0160
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0155
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0150
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0145
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0140
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0135
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0130
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0125
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0120
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0115
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110
http://refhub.elsevier.com/S2173-5115(17)30073-8/sbref0110

