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Aim:  We carried  out  this  meta-analysis  on  all published  studies  to estimate  the overall  cancer  risk  of  the
use  of metformin  in  T2DM  patients.
Methods:  We  searched  the  PubMed,  Embase  and  CNKI  databases  for all articles  within  a  range  of  published
years  from  2007  to 2019  on the  association  between  the  use of  metformin  and  cancer  risk  in  T2DM
patients.  The  odds  ratio  (OR) corresponding  to the  95%  confidence  interval  (95%  CI) was  used to  assess
the  association  using  a random-effect  meta-analysis.
Results: Finally,  67  studies  met  the inclusion  criteria  for  this  study,  with  10,695,875  T2DM  patients  and
145,108  cancer  cases.  Overall,  For  T2DM  patients  of  ever  vs.  never  metformin  users,  there  was  statis-
tical  evidence  of significantly  decreased  cancer  risk  was  found  to  be  associated  with  ever metformin
users  (OR  =  0.70,  95%  CI =  0.65–0.76).  Considering  T2DM  may  be a specific  and  independent  risk  factor  for
various  forms  of  cancer,  due  to  its particular  metabolic  characteristics  of glucose  intolerance  and  hyper-

insulinemia,  we  performed  a comparison  to estimate  the effects  of  metformin  on  cancer  risk  with  other
anti-diabetes  medications  (ADMs),  our  results  found  significantly  decreased  cancer  risk  to be  associated
with the  use  of  metformin  (OR  = 0.80,  95%  CI  = 0.73–0.87).
Conclusion:  Our meta-analysis  indicated  that  metformin  may  be  a independent  protective  factor  for  cancer
risk in  T2DM  patients.

©  2020  Primary  Care Diabetes  Europe.  Published  by Elsevier  Ltd.  All  rights  reserved.
ontents

1. Introduction  . .  .  . . .  . .  .  . . .  . . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  .  . . . .  . . .  . . . .  . . .  . . . . .  . .  . . . . .  . .  .  . . . .  . .  .  . . . . . .  .  . . . . . .  .  . . . . . . .  . . . .  .  . .  . .  .  .  .  . . .  . .  .  .  . . .  . .  .  .  .  .  .  .  .  .  . .  . . . . .  . . . .  .  .  .  .  .  53
2.  Methods  .  . . . .  . . . . . . .  .  .  . .  .  . . .  . . . . . . .  . . .  .  . . .  .  . . . .  . . . . . . . . . .  . . . . .  . . .  .  . . . . . .  .  . . . . . . .  . . . . .  .  . . .  . . . .  . . .  . . .  . . . .  .  . . .  . . . .  .  .  . . .  . . .  . .  . . .  . . . .  .  . . . . .  .  . . .  .  .  .  . . .  . . . . . . . .  .  53

2.1.  Publication  search  and  inclusion  criteria  .  .  .  . .  .  .  . . .  . . .  . .  .  .  . . .  . . . .  .  . . . .  . .  .  . . . . .  .  . . .  . . . . .  . .  . . .  . . . .  . . . .  . . . . . . .  . . . .  . . . . . .  .  . . . .  .  .  .  . .  .  . . . . . .  . . .  .  .  .  .  . . .  53
2.2.  Data extraction  . . .  . . .  .  . . .  .  . . .  .  . . . .  . . . . . .  . . . .  . . . . . . . .  .  . . . . . .  .  . . . .  . . .  . . . . . .  . . .  . . .  . .  . . .  . .  .  . . .  . . . .  . . .  . .  . . . . . .  . . . . . . .  .  .  . . .  .  . . .  .  . . . . . .  . . . .  .  .  .  . . .  .  . . .  . . .  53
2.3. Statistical  analysis  .  .  . .  .  . . .  . . . .  . . . .  . . .  .  . . .  .  . . .  .  . . .  . . . .  . . . .  . . . . . .  .  .  .  . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . .  . . . . . . .  . . . . . . .  . . .  . . . .  .  . . . . . . . . . .  .  .  .  . .  .  . .  . . .  . . . . .  . . 53

3.  Results .  . .  .  .  . .  . . . .  .  . . .  .  . . .  .  .  . .  .  . . . .  . .  . . . .  . . .  . . . .  .  . . .  .  . . . . . . . . . . . . . .  . . .  . . . . .  . . . . . . .  . . .  . . . . .  . . . .  .  . . .  . . . . . . . .  . .  .  . . .  .  . . .  . . .  . .  .  .  . . .  .  . . . .  .  .  .  . . .  .  . . . . . .  . . .  .  .  . . . .  .53
3.1. Characteristics  of  studies  . .  .  . . .  .  . . .  .  . . .  .  . . .  . . . .  . . . . . .  .  . . . .  .  . . .  . . . . . . . .  . . . . . . .  . . . . .  . . .  . .  . . .  . .  . . . . . .  . . .  . . . . .  . . . .  . . .  .  . .  . .  . . .  .  .  . . . . . . . . .  .  .  . .  .  .  .  . . .  . . .  53
3.2. Quantitative  synthesis  . . . .  .  . .  .  . . .  . . . . . .  .  . . . .  .  . . .  . . . . .  . . .  . . . . . . .  . . .  . . . . . . .  . . .  . . . . . .  . . .  .  . . . . . .  . . . . . . .  . . . . .  . . .  . . . . . .  .  . . . .  . . . . .  .  .  .  .  .  .  .  . . . . . . . . .  .  . .  .  .  55
3.3.  Evaluation  of heterogeneity  . .  . . .  . . .  .  . . .  .  . . .  .  .  . .  .  .  . .  .  . . .  . . .  .  . . .  . . .  . .  .  . . . .  . . .  . . . . . .  .  . . . . . .  .  . . . . . . .  . . . .  .  . .  .  .  . . .  . . .  . .  .  .  . . .  .  . . .  . . . . . . .  . . .  .  .  .  .  .  . .  .  .  .  .  .  55
3.4.  Sensitivity  analysis  . .  . . .  .  . . .  .  . . .  .  . . .  .  . . .  . . .  .  . . .  . . .  .  .  . .  .  .  . .  .  . . .  .  . .  .  .  .  . .  . . .  . .  . . . . .  . . .  .  . . . . .  . . . . . . .  .  .  . . .  .  . .  .  .  . . .  . . . . .  . . . . .  . . . . .  .  . .  . .  .  . . .  .  . . . . .  .  .  . . .  . 55
3.5.  Publication  bias .  .  . . .  .  . . .  . . .  . . . .  . . . .  . . .  .  .  . .  .  . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  . . .  . . . . . . . . . .  . . . .  .  . . . . . . .  .  . . .  . .  .  . . . .  . .  .  . .  . .  . . .  . . .  .  .  .  . . . .  . . . . . .  . . .  .  .  . . . .  .55

4.  Discussion  . .  .  . .  . . . . .  .  .  .  . . . . . . .  . . . .  . . .  . . .  .  . . .  .  . . .  . . . .  . . . .  . . .  .  . . . .  . .  .  . . . . . . .  . . . . . .  . . .  . . . . .  .  . . . .  . . . .  .  . .  . . .  . .  . . .  . . . .  .  . . . . . .  . . . . . . .  .  . . .  .  .  .  . . .  .  . . . . . .  . . .  .  .  . . . .  .  56

Conflicts  of interests  . . .  .  . . .  . . .  . . . .  . . .  .  . . .  .  . . . .  . . .  . .  .  .  . .  .  .  . .  .  .  . . .  . . .  . . .  .  . . .  .  

Appendix A.  Supplementary  data  . . . . .  . . .  .  . . .  .  . . . . . . . .  . . .  . . .  . . . .  .  . . .  . . .  .
References  .  . . . .  . .  .  . . . .  . . . .  .  . . .  . . . .  . . .  .  . . .  . . . . . .  .  . . .  .  .  . .  .  .  . .  .  . . .  .  . .  .  . . .  . . . .  . .

∗ Corresponding author.
E-mail address: newman-zhk@163.com (Z. Deng).

1 These authors contributed equally to this work.

ttps://doi.org/10.1016/j.pcd.2020.06.001
751-9918/© 2020 Primary Care Diabetes Europe. Published by Elsevier Ltd. All rights res
. . .  . . . .  .  . . . . . .  . . .  . . . .  .  . . . . . . .  .  . . . . . .  .  .  . .  . . . . .  .  . .  . . . .  .  .  . .  .  . . .  . . .  .  .  .  . . . .  .  . .  . . . .  56
 . . .  . . .  . .  . . . . . . .  .  .  . .  . . . . .  . . .  . . .  . . . .  . . . .  . .  . . . . .  .  . .  .  . . . . . .  .  .  .  .  . . . .  . . . . . .  .  .  .  .  . .  .  56

 . . . . .  . . . . . . . .  . . . . . .  . . . . .  . .  .  .  .  . .  . . .  . . . . . . .  .  . . .  .  . .  . . .  . . . . . .  .  . . .  .  .  .  . . .  .  .  . . . . .  . . 56

erved.

https://doi.org/10.1016/j.pcd.2020.06.001
http://www.sciencedirect.com/science/journal/17519918
http://www.elsevier.com/locate/pcd
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pcd.2020.06.001&domain=pdf
mailto:newman-zhk@163.com
https://doi.org/10.1016/j.pcd.2020.06.001


are D

1

h
a
a
c
r
d
f
h

d
r
d
h
a
i
d
p
I
p
o
c

f
a
b
c
d
s
A
t
T
l
o
i
c
w
t

d
l
e
p
a
o
s
o
i
s
A

2

2

K
o
t
2
s
T
c

K. Zhang et al. / Primary C

. Introduction

Diabetes is a group of metabolic diseases characterized by
yperglycemia resulting from defects in insulin secretion, insulin
ction, or both. It is emerging as one of the most prevalent human
ilments next to cardiovascular diseases and is the sixth leading
ause of death worldwide (WHO), and the prevalence of T2DM is
apidly increasing worldwide [1]. The chronic hyperglycemia of
iabetes is associated with long-term damage, dysfunction, and
ailure of different organs, especially the eyes, kidneys, nerves,
eart, and blood vessels [2].

Cancer is a leading cause of death worldwide, particularly in less
eveloped countries, in which about 82% of the world’s population
esides [3]. There is strong evidence to suggest that cancer inci-
ence is increased in patients with DM [4]. The pathophysiological
ypotheses to explain the link between diabetes or hyperglycaemia
nd cancer rely on biological, particularly hormonal, mechanisms
nvolving insulin-resistance [5]. Indeed, in the genesis of type 2
iabetes, reduced insulin sensitivity plays a key role, inducing com-
ensatory hyperinsulinaemia with an increased level of circulating

nsulin-like Growth Factors (IGF), well-known to stimulate cell
roliferation in many organs, including the liver, pancreas, colon,
vary, breast, the most frequent sites with an increased risk of
ancer in type 2 diabetic patients [6].

Metformin is one of the most used oral glucose-lowering drugs
or the treatment of T2DM [7]. The two main biguanides, metformin
nd phenformin were introduced for the first time in the late 1950s,
ut phenformin had to be withdrawn because of a strong asso-
iation with lactic acidosis. So actually, although there are many
ifferent medications to treat T2DM, metformin is still a corner-
tone in the T2DM therapy. In fact, a consensus statement of the
merican Diabetes Association and the European Association for

he Study of Diabetes, recommend metformin as the first step in
2DM treatment, if there is not a contraindication [8]. Despite the
ength of its use, continuing research on metformin’s mechanisms
f action and particularly its potential role in cancer has restored
ts popularity [9]. Recently, the associations of risk relating to can-
er with the use of metformin in T2DM patients have already been
idely studied [10–76]. However, the results remained inconsis-

ent.
Considering a single study might have been underpowered to

etect the overall effects, a quantitative synthesis of the accumu-
ated data from different studies was deemed important to provide
vidence on the association between the use of metformin in T2DM
atients and cancer risk. So, we carried out this meta-analysis on
ll published studies to estimate the overall cancer risk of the use
f metformin in T2DM patients. Furthermore, T2DM may  be con-
idered as a specific and independent risk factor for various forms
f cancer, due to its particular metabolic characteristics of glucose
ntolerance and hyperinsulinemia [77]. We  performed a compari-
on to estimate the effects of metformin on cancer risk with other
DMs.

. Methods

.1. Publication search and inclusion criteria

We  searched the PubMed, Embase and CNKI (China National
nowledge Infrastructure) databases for all articles within a range
f published years from 2007 to 2019 on the association between
he use of metformin and cancer risk (last search was update Nov.

3 2019) in T2DM patients. The following terms were used in this
earch: ‘metformin’ and ‘cancer’ and ‘type 2 diabetes mellitus or
2DM’. In order to identify the relevant publications, the references
ited in the research papers were also scanned. Combining searches
iabetes 15 (2021) 52–58 53

resulted in 684 abstracts (Supplementary figure 1). An additional 13
studies were identified through review articles and meta-analysis,
for a total of 693 studies were screened after duplicated records
removed. After screening the titles and abstracts, 97 were retrieved
for more detailed evaluation.

We  evaluated the eligible studies if all the following conditions
were met: (1) evaluation of the association of metformin usage and
cancer risk; (2) including data for analysis between ever and never
metformin usage patients or metformin usage compared with other
anti-diabetes medications (ADMs); (3) inclusion of sufficient data
or the data can be acquired from the manuscript or Supplementary
materials to calculate ORs and 95% CIs; (4) the publication was  a
cohort study or case-control study; and (5) the study was  published
in English.

2.2. Data extraction

Two  authors (Kui Zhang and Peng Bai) independently reviewed
and extracted the data needed. Disagreements were resolved
through discussion among the authors to achieve a consensus. The
following information was recorded for each study: first author,
year of publication, region, study type, follow-up period, cancer
type, sex, number of cases, number of controls (all of the data are
shown in Table 1).

2.3. Statistical analysis

The odds ratio (OR) corresponding to the 95% confidence inter-
val (95% CI) was used to assess the association between metformin
usage (ever vs. never and compared with other ADMs). To minimize
the influence of recall and selection bias that occur in studies, we
performed stratified analyses to assess the association in different
study type. In addition to the above comparison, we also performed
analyses stratified by different cancer type. The statistical hetero-
geneity among studies was  assessed with the Q-test and I2 statistics
[78]. If there was no obvious heterogeneity, the fixed-effects model
(the Mantel-Haenszel method) was  used to estimate the summary
OR [79]; otherwise, the random-effects model (the DerSimonian
and Laird method) was used [80]. Finally, random effects mod-
els were used to calculate the overall RR estimates and 95% CIs.
To explore sources of heterogeneity across studies, we did logistic
meta-regression analyses. We examined the following study char-
acteristics: publication year, region, study type, follow-up period,
cancer type, number of cases, number of controls, morbidity of
cases, and morbidity of controls. Publication bias was evaluated
with funnel plot and Begg’s rank correlation method [81]. The sta-
tistical analyses were performed by STATA 12.0 software (Stata
Corp., College Station, TX).

3. Results

3.1. Characteristics of studies

Out of a total of 693 titles and abstracts were screened, 97 were
retrieved for more detailed evaluation. Among the 30 excluded
studies, 14 papers were reviews, 6 papers were not associated with
the topic, and 10 papers lacked sufficient data (shown in Supple-
mentary figure 1). Finally, 67 studies including 80 comparisons met
the inclusion criteria for this study [10–76], with 10,695,875 T2DM
patients and 145,108 cancer cases. Among them, 65 prospective
cohort studies with 135,184 cancer cases and 10,132,888 T2DM

patients were included. The details of including first author, year
of publication, region, study type, follow-up period, cancer type,
gender (male, female, or both), number of cases, and number of
controls in the selected studies were listed in Table 1.
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Table 1
Characteristics of literatures included in the meta-analysis.

Reference Year Region Study type Follow up time (year) Cancer type Sex No. of cases No. of subjects

Bradley MC [14] 2018 USA Cohort study 15.5 Colorectal cancer Both 812 47,351
Lai  SW [37] 2012 Taiwan Cohort study 9 Lung cancer Both 129 19,624
Haring A [28] 2017 Finland Cohort study 15 Prostate cancer Male 767 78,615
Arima R [10] 2017 Finland Cohort study 16 Endometrial cancer Female 590 92,366
Hagberg KW [26] 2014 USA Case control study Liver cancer Both 305 1151
Li  D [41] 2009 USA Case control study Pancreatic cancer both 255 106
Kowall B [33] 2015 Germany Cohort study 4.8 Any cancer Both 1446 22,556
Ye  JH [74] 2019 China Cohort study 5 Any cancer Both 94 2353
Hosio M [29] 2019 Finland Cohort study 16 Breast cancer Female 2300 141,194
Chen  YC [20] 2015 Taiwan Cohort study 2.5 Any cancer Both 549 7272
Chen  HH [19] 2015 Taiwan Cohort study 5 Liver cancer Both 340 1360
Calip GS [15] 2016 USA Cohort study 6.7 Breast cancer Female 301 10,050
Tseng CH [56] 2012 Taiwan Cohort study 3 Colorectal cancer Both 678 87,991
Chlebowski RT [21] 2012 USA Cohort study 11.8 Breast cancer Female 444 3401
Chang YT [17] 2018 Taiwan Cohort study 7.17 Colorectal cancer Both 914 47,597
Vicentini M [72] 2018 Italy Cohort study 3 Any cancer Both 531 11,520
Yen  YC [75] 2015 Taiwan Cohort study 17 Head and neck cancer Both 485 66,600
Kim  G [30] 2017 Korea Case control study Liver cancer Both 229 1145
Lin  HC [43] 2014 Taiwan Cohort study 6 Any cancer Both 5221 32,877
Simo  R [51] 2013 Spain Case control study Any cancer Both 609 1829
Mamtani R [44] 2014 U.K Cohort study 10 Bladder cancer Both 262 87,600
Goossens ME  [25] 2015 U.K Cohort study 5 Bladder cancer Both 693 165,398
Qiu  H [47] 2013 U.K Cohort study 14 Any cancer Both 2554 56,844
Kim  YI [32] 2014 Korea Cohort study 7 Gastric cancer Both 318 39,989
Yang  X [73] 2011 Hong Kong Cohort study 5.51 Any cancer Both 129 2529
Lai  SW [36] 2012 Taiwan Cohort study 9 Liver cancer Both 224 19,349
Ruiter R [48] 2012 Netherlands Cohort study 11 Any cancer Both 2036 85,289
Soffer D [54] 2015 USA Cohort study 12 Breast cancer Female 852 66,778
Soffer D [54] 2015 USA Cohort study 12 Endometrial cancer Female 852 66,778
Soffer D [54] 2015 USA Cohort study 12 Ovarian cancer Female 852 66,778
Monami M [45] 2011 Italy Case control study Any cancer Both 112 370
Tseng CH [60] 2015 Taiwan Cohort study 11 Endometrial cancer Female 2885 478,921
Tseng CH [66] 2017 Taiwan Cohort study 13 Esophageal cancer Both 381 304,229
Tseng CH [67] 2017 Taiwan Cohort study 13 Lung cancer Both 2576 295,573
Tseng CH [68] 2018 Taiwan Cohort study 5.5 Head and neck cancer Both 98 30,972
Tseng CH [69] 2018 Taiwan Cohort study 5.3 Liver cancer Both 3261 195,817
Azoulay L [11] 2011 U.K Case control study Prostate cancer Male 739 7359
Becker C [12] 2014 U.K Case control study Head and neck cancer Both 2874 17,244
Chen  CB [18] 2017 U.K Cohort study 9 Prostate cancer Male 3557 80,001
Becker C [13] 2017 USA Case control study Renal cancer Both 3506 21,038
Tsai  MJ  [55] 2014 Taiwan Cohort study 11 Lung cancer Both 673 47,356
Tsilidis KK [70] 2014 U.K Cohort study 5.1 Any cancer Both 3805 69,748
Sehdev A [50] 2015 USA Case control study Colorectal cancer Both 2682 5364
Tseng CH [57] 2014 Taiwan Cohort study 7 Breast cancer Female 11,734 476,282
Tseng CH [62] 2016 Taiwan Cohort study 7 Head and neck cancer Both 1392 304,461
Tseng CH [63] 2016 Taiwan Cohort study 7 Gastric cancer Both 848 304,188
Tseng CH [61] 2015 Taiwan Cohort study 7 Ovarian cancer Female 3201 640,193
Kuo  YJ [35] 2019 Taiwan Cohort study 5 Prostate cancer Male 166 5812
Kim  HJ [31] 2018 Korea Cohort study 5.8 Any cancer Both 164 1918
Tseng CH [58] 2014 Taiwan Cohort study 4 Head and neck cancer Both 2297 1,414,723
Tseng CH [59] 2014 Taiwan Cohort study 8 Prostate cancer Male 12,418 545,815
Tseng CH [64] 2016 Taiwan Cohort study 7 Cervical cancer Female 476 139,911
Murff HJ [46] 2018 USA Cohort study 7 Bladder cancer Both 219 137,863
Murff HJ [46] 2018 USA Cohort study 7 Breast cancer Female 22 137,863
Murff HJ [46] 2018 USA Cohort study 7 Colorectal cancer Both 307 137,863
Murff HJ [46] 2018 USA Cohort study 7 Esophageal cancer Both 77 137,863
Murff HJ [46] 2018 USA Cohort study 7 Gastric cancer Both 59 137,863
Murff HJ [46] 2018 USA Cohort study 7 Liver cancer Both 126 137,863
Murff HJ [46] 2018 USA Cohort study 7 Lung cancer Both 652 137,863
Murff HJ [46] 2018 USA Cohort study 7 Pancreatic cancer Both 96 137,863
Murff HJ [46] 2018 USA Cohort study 7 Prostate cancer Male 884 137,863
Murff HJ [46] 2018 USA Cohort study 7 Renal cancer Both 133 137,863
Sakoda LC [49] 2015 USA Cohort study 15.5 Lung cancer Both 747 47,351
Zheng J [76] 2019 Sweden Cohort study 5.8 Gastric cancer both 892 544,130
Franchi M [24] 2017 Italy Case control study Endometrial cancer Female 376 7485
Libby  G [42] 2009 U.K Cohort study 12 Any cancer Both 771 8170
Kowall B [34] 2015 Germany and U.K Cohort study 4.8 Any cancer Both 4779 80,263
Haggstrom C [27] 2017 Sweden Cohort study 5 Prostate cancer Male 656 25,238
Cho  YY [22] 2018 Korea Cohort study 7.2 Head and neck cancer Both 827 256,906
Dabrowski M [23] 2016 Poland Case control study Any cancer Both 203 203
Chaiteerakij R [16] 2013 USA Case control study Liver cancer Both 48 139
Lehman DM [40] 2012 USA Cohort study 5 Prostate cancer Male 360 5042
Lee  DY [38] 2018 Korea Cohort study 4.9 Pancreatic cancer Both 2915 966,453
Urpilainen E [71] 2018 Finland Cohort study 5.4 Ovarian cancer Female 303 137,643
Urpilainen E [71] 2018 Finland Case control study Ovarian cancer Female 303 6060
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Table  1 (Continued)

Reference Year Region Study type Follow up time (year) Cancer type Sex No. of cases No. of subjects

Smiechowski B [52] 2013 U.K Case control study Colorectal cancer Both 607 5837
Smiechowski BB [53] 2013 U.K Case control study Lung cancer Both 808 7764
Lee  MS [39] 2011 Taiwan Cohort study 3.52 Any cancer Both 339 15,717
Tseng CH [65] 2016 Taiwan Cohort study 4 Any cancer Both 40,242 234,007
Tseng CH [65] 2016 Taiwan Cohort study 4 Renal cancer Both 1741 247,252

Table 2
Associations between metformin usage and risk of cancer.

Metformin(ever users vs. never users) Compare with other ADMs

Na Case/control OR (95%CI) Pb Na Case/control OR (95%CI) Pb

Overall 80 145,108/10,695,875 0.70 (0.65–0.76) <0.001 53 56,815/5,254,835 0.80 (0.73–0.87) <0.001
Cohort study 65 135,184/10,132,888 0.69 (0.63–0.75) <0.001 42 45,336/5,192,832 0.78 (0.71–0.87) <0.001
Case  control study 15 9924/562,987 0.81 (0.70–0.93) <0.001 11 11,479/62,003 0.88 (0.79–0.99) 0.001
Bladder cancer 4 4979/460,609 0.76 (0.63–0.91) 0.070 4 4979/460,609 0.76 (0.63–0.91) 0.070
Breast cancer 11 27,575/1,090,558 0.78 (0.52–1.17) <0.001 8 14,539/594,586 0.91 (0.77–1.09) <0.001
Colorectal Cancer 12 18,261/602,710 0.73 (0.60–0.87) <0.001 6 13,898/425,878 0.73 (0.57–0.93) <0.001
Esophageal cancer 5 6638/612,846 0.72 (0.53–0.96) 0.050 3 5918/292,900 0.75 (0.55–1.03) 0.143
Gastric cancer 7 8297/1,196,924 0.72 (0.43–1.22) <0.001 4 6748/597,088 0.53 (0.42–0.65) 0.165
Liver  cancer 11 11,244/539,098 0.61 (0.49–0.75) <0.001 6 6725/314,545 0.62 (0.44–0.89) <0.001
Head  and neck cancer 6 7973/2,090,906 0.55 (0.38–0.79) <0.001
Lung cancer 11 17,507/810,521 0.69 (0.60–0.80) <0.001 6 14,183/688,360 0.63 (0.56–0.73) 0.006
Endometrial cancer 5 8508/715,298 1.11 (0.65–1.88) <0.001 6 7327/369,933 1.15 (0.92–1.44) 0.001
Ovarian cancer 4 4659/850,674 0.78 (0.53–1.15) <0.001 3 3807/783,896 1.20 (0.76–1.89) <0.001
Pancreatic cancer 7 9977/1,286,696 0.62 (0.45–0.84) <0.001 5 9132/1,259,467 0.57 (0.35–0.93) <0.001
Prostate cancer 12 30,698/1,132,565 0.74 (0.63–0.86) <0.001 7 13,716/482,058 0.76 (0.59–0.97) <0.001
Renal  cancer 3 5380/406,153 0.71 (0.34–1.45) <0.001

Boldfaced values indicate a significant difference at the 5% level.
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b P value of Q-test for heterogeneity test.

.2. Quantitative synthesis

For T2DM patients of ever vs. never metformin users, there
as statistical evidence of significantly decreased cancer risk was

ound to be associated with ever metformin users (OR = 0.70, 95%
I = 0.65–0.76) in the overall comparison. In stratified analysis by
tudy type, significantly decreased cancer risk was found in the
ohort studies (OR = 0.69, 95% CI = 0.63–0.75) and in the case con-
rol studies (OR = 0.81, 95% CI = 0.70–0.93) (shown in Table 2 and
upplementary figure 2). As shown in Table 2, in terms of subgroup
nalyses by cancer type, the use of metformin was significantly
ith decreased bladder cancer, colorectal cancer, esophageal can-

er, liver cancer, head and neck cancer, lung cancer, pancreatic
ancer and prostate cancer risk (OR = 0.76, 95% CI = 0.63–0.91 for
ladder cancer, OR = 0.73, 95% CI = 0.60–0.87 for colorectal can-
er, OR = 0.72, 95% CI = 0.53–0.96 for esophageal cancer, OR = 0.61,
5% CI = 0.49–0.75 for liver cancer, OR = 0.55, 95% CI = 0.38–0.79 for
ead and neck cancer, OR = 0.69, 95% CI = 0.60–0.80 for lung cancer,
R = 0.62, 95% CI = 0.45–0.84 for pancreatic cancer, and OR = 0.74,
5% CI = 0.63–0.86 for prostate cancer).

For comparison with other ADMs, there was statistical evidence
f significantly decreased cancer risk was found to be associated
ith the use of metformin (OR = 0.80, 95% CI = 0.73–0.87) in the

verall comparison. In stratified analysis by study type, significantly
ecreased cancer risk was found in the cohort studies (OR = 0.78,
5% CI = 0.71–0.87) and in the case control studies (OR = 0.88, 95%
I = 0.79–0.99) (shown in Table 2 and Supplementary figure 3). As
hown in Table 2, in terms of subgroup analyses by cancer type, the
se of metformin was significantly with decreased bladder cancer,
olorectal cancer, gastric cancer, liver cancer, lung cancer, pancre-

tic cancer and prostate cancer risk (OR = 0.76, 95% CI = 0.63–0.91
or bladder cancer, OR = 0.73, 95% CI = 0.57–0.93 for colorectal can-
er, OR = 0.53, 95% CI = 0.42–0.65 for gastric cancer, OR = 0.62, 95%
I = 0.44–0.89 for liver cancer, OR = 0.63, 95% CI = 0.56–0.73 for lung
cancer, OR = 0.57, 95% CI = 0.35–0.93 for pancreatic cancer, and
OR = 0.76, 95% CI = 0.59–0.97 for prostate cancer).

3.3. Evaluation of heterogeneity

There was heterogeneity among studies in overall comparisons
(P heterogeneity < 0.001, I2 = 96.9%, Tau2 = 0.1026). To explore sources
of heterogeneity across studies, we perform stratified analysis by
study type, there were high levels of heterogeneity between studies
(I2 = 97.2% for cohort studies, and I2 = 83.5% for case control stud-
ies). Furthermore, stratified analysis was  performed by cancer type,
the heterogeneity was  inconsistent (I2 = 91.5% for colorectal cancer,
I2 = 80.2% for liver cancer, I2 = 80.4% for pancreatic cancer, I2 = 98.8%
for breast cancer, I2 = 57.4% for bladder cancer, I2 = 82.5% for lung
cancer, I2 = 57.9% for esophageal cancer, I2 = 95.5% for gastric cancer,
I2 = 97.6% for endometrial cancer, I2 = 96.6% for head and neck can-
cer, I2 = 92.8% for ovarian cancer, I2 = 93.8% for prostate cancer, and
I2 = 98.4% for renal cancer). Finally, logistic meta-regression analy-
ses revealed that morbidity of cases and morbidity of controls may
substantially influence the initial heterogeneity.

3.4. Sensitivity analysis

The influence of a single study on the overall meta-analysis esti-
mate was investigated by omitting one study at a time, and the
omission of any study made no significant difference, indicating
that our results were statistically reliable.

3.5. Publication bias
The Begg’s test was performed to evaluate the publication bias
of selected displays a funnel plot that examined the use of met-
formin and cancer risk included in the meta-analysis. No evidence
of publication bias in our study was  observed (P = 0.584).
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. Discussion

As a major risk factor for type 2 diabetes, the inflammatory
nd endocrine effects of obesity have been proposed as central
echanisms explaining associations between diabetes and cancer.
etformin is one of the most used oral glucose-lowering drugs for

he treatment of T2DM [7]. The glucose-lowering action is largely
ue to the improvement in hepatic insulin resistance leading to a
eduction in hepatic glucose output, mainly as result of reduction in
luconeogenesis [82]. Metformin also increases glucose uptake in
uscle, without extra lactate production, and raises insulin bind-

ng to insulin receptors (IR), while increasing the phosphorylation
nd tyrosine kinase activity of the IR [9]. In human hepatic cells,
etformin increases insulin receptor activation independently of

nsulin, acting predominantly through insulin receptor substrate
 [83]. Previous meta analysis indicated that metformin therapy
an decrease the risk of gastric cancer [84], breast cancer [85],
ung cancer [86,87], liver cancer [88], pancreatic cancer [89], and
olorectal cancer in T2DM patients [90,91]. Considering the met-
ormin of glucose-lowering effect, we performed a comparison of
ver vs. never metformin users in T2DM patients, our results indi-
ated that there was statistical evidence of significantly decreased
ancer risk was found to be associated with ever metformin users
n the overall comparison. In stratified analysis by study type, sig-
ificantly decreased cancer risk was found in the cohort studies
nd in the case control studies. In terms of subgroup analyses by
ancer type, the use of metformin was significantly with decreased
ladder cancer, colorectal cancer, esophageal cancer, liver cancer,
ead and neck cancer, lung cancer, pancreatic cancer and prostate
ancer risk.

Considering that T2DM may  be a specific and independent risk
actor for various forms of cancer, due to its particular metabolic
haracteristics of glucose intolerance and hyperinsulinemia. All
DMs may  have the glucose-lowering effects, and previous meta-
nalysis does not support a protective or harmful association
etween ADMs use and risk of cancer [92,93] in patients with DM.
e performed a comparison to estimate the effects of metformin

n cancer risk with other ADMs, our results indicated that there
as statistical evidence of significantly decreased cancer risk was

ound to be associated with the use of metformin in the overall com-
arison. In stratified analysis by study type, significantly decreased
ancer risk was found in the cohort studies and in the case con-
rol studies. In terms of subgroup analyses by cancer type, the use
f metformin was significantly with decreased bladder cancer, col-
rectal cancer, gastric cancer, liver cancer, lung cancer, pancreatic
ancer and prostate cancer risk.

Metformin’s mechanism of action is complex. The basic mecha-
ism of metformin action involves AMP-activated serine/threonine
inase (AMPK), AMPK activation by metformin is mediated by liver
inase B1 (LKB1), which is a suppressor protein [94].

The major downstream target of AMPK is the mammalian tar-
et of rapamycin (mTOR), a kinase whose activity is very important
n cellular growth processes and is inhibited by AMPK, leading to
eduction of protein synthesis [95]. The inhibiting effect of AMPK on
TOR results in blocking of the PI3K/PKB/Akt pathway, thus down-

egulating the synthesis of many proteins which were responsible
or mitotic promotion, which lead to the inhibition of cell division
nd/or promotion of apoptosis [96]. AMPK also promotes cellu-
ar autophagy through the phosphorylation of cyclin-dependent
inase inhibitor protein, p27 [97]. Furthermore, the mechanism of
etformin action involves down-regulation of circulating insulin

nd activation of the immune system [98]. These may  be the poten-

ial mechanisms, and further efforts should be made to confirm
hese findings.

A  few limitations of our study should be considered. Although
e did not observe significant publication bias, publication bias

[

[

iabetes 15 (2021) 52–58

is possible in any meta-analysis. Moreover, original data were
acquired to calculate ORs and 95% CIs that may  omit some valu-
able studies and ignore potential adjusted risk factors. Finally, due
to the lack of sufficient data, the dose and duration related effect of
metformin cannot be analyzed.

In conclusion, our meta-analysis indicated that metformin may
be a independent protective factor for cancer risk in T2DM patients.
Moreover, further studies estimating the functional effect and side
effects may eventually provide a better, comprehensive under-
standing.

Conflicts of interests

No conflicts of interests to declare.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.pcd.2020.06.001.

References

[1] M.  Abudawood, Diabetes and cancer: a comprehensive review, J. Res. Med. Sci.
24 (2019) 94.

[2] Diagnosis and classification of diabetes mellitus, Diabetes Care 36 (Suppl. 1)
(2013) S67–S74.

[3] L.A. Torre, F. Bray, R.L. Siegel, J. Ferlay, J. Lortet-Tieulent, A. Jemal, Global cancer
statistics, 2012, CA: A Cancer J. Clin. 65 (2015) 87–108.

[4] A.A. Onitilo, J.M. Engel, I. Glurich, R.V. Stankowski, G.M. Williams, S.A. Doi, Dia-
betes and cancer I: risk, survival, and implications for screening, Cancer Causes
Control: CCC 23 (2012) 967–981.

[5] D. Simon, B. Balkau, Diabetes mellitus, hyperglycaemia and cancer, Diabetes
Metab. 36 (2010) 182–191.

[6] I. Wolf, S. Sadetzki, R. Catane, A. Karasik, B. Kaufman, Diabetes mellitus and
breast cancer, Lancet Oncol. 6 (2005) 103–111.

[7] D. Kirpichnikov, S.I. McFarlane, J.R. Sowers, Metformin: an update, Ann. Intern.
Med. 137 (2002) 25–33.

[8] D.M. Nathan, J.B. Buse, M.B. Davidson, E. Ferrannini, R.R. Holman, R. Sherwin, B.
Zinman, Medical management of hyperglycemia in type 2 diabetes: a consensus
algorithm for the initiation and adjustment of therapy: a consensus statement
of  the American Diabetes Association and the European Association for the
Study of Diabetes, Diabetes Care 32 (2009) 193–203.

[9] P. Andujar-Plata, X. Pi-Sunyer, B. Laferrere, Metformin effects revisited, Dia-
betes Res. Clin. Pract. 95 (2012) 1–9.

10] R. Arima, M.  Marttila, A. Hautakoski, M. Arffman, R. Sund, P. Ilanne-Parikka, J.
Kangaskokko, E. Laara, U. Puistola, M. Hinkula, Antidiabetic medication, statins
and the risk of endometrioid endometrial cancer in patients with type 2 dia-
betes, Gynecol. Oncol. 146 (2017) 636–641.

11] L. Azoulay, S. Dell’Aniello, B. Gagnon, M.  Pollak, S. Suissa, Metformin and the
incidence of prostate cancer in patients with type 2 diabetes, Cancer Epidemiol.
Biomark. Prev. 20 (2011) 337–344.

12] C. Becker, S.S. Jick, C.R. Meier, M.  Bodmer, Metformin and the risk of head
and neck cancer: a case-control analysis, Diabetes Obes. Metab. 16 (2014)
1148–1154.

13] C. Becker, S.S. Jick, C.R. Meier, M. Bodmer, Metformin and the risk of renal cell
carcinoma: a case–control analysis, Eur. J. Cancer Prev. 26 (2017) 257–262.

14] M.C. Bradley, A. Ferrara, N. Achacoso, S.F. Ehrlich, C.P. Quesenberry Jr., L.A.
Habel, A cohort study of metformin and colorectal cancer risk among patients
with diabetes mellitus, Cancer Epidemiol. Biomark. Prev. 27 (2018) 525–530.

15] G.S. Calip, O. Yu, J.G. Elmore, D.M. Boudreau, Comparative safety of diabetes
medications and risk of incident invasive breast cancer: a population-based
cohort study, Cancer Causes Control: CCC 27 (2016) 709–720.

16] R. Chaiteerakij, J.D. Yang, W.S. Harmsen, S.W. Slettedahl, T.A. Mettler, Z.S. Fred-
ericksen, W.R. Kim, G.J. Gores, R.O. Roberts, J.E. Olson, T.M. Therneau, L.R.
Roberts, Risk factors for intrahepatic cholangiocarcinoma: association between
metformin use and reduced cancer risk, Hepatology 57 (2013) 648–655.

17] Y.T. Chang, H.L. Tsai, Y.T. Kung, Y.S. Yeh, C.W. Huang, C.J. Ma,  H.C. Chiu, J.Y.
Wang, Dose–dependent relationship between metformin and colorectal cancer
occurrence among patients with type 2 diabetes – a Nationwide Cohort Study,
Transl. Oncol. 11 (2018) 535–541.

18] C.B. Chen, D.T. Eurich, S.R. Majumdar, J.A. Johnson, Metformin and the risk of
prostate cancer across racial/ethnic groups: a population-based cohort study,
Prostate Cancer Prostatic Dis. 20 (2017) 122–126.
19] H.H. Chen, M.C. Lin, C.H. Muo, S.Y. Yeh, F.C. Sung, C.H. Kao, Combination ther-
apy  of metformin and statin may  decrease hepatocellular carcinoma among
diabetic patients in Asia, Medicine 94 (2015) e1013.

20] Y.C. Chen, V.C. Kok, C.H. Chien, J.T. Horng, J.J. Tsai, Cancer risk in patients aged
30 years and above with type 2 diabetes receiving antidiabetic monotherapy:

http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://10.1016/j.pcd.2020.06.001
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0005
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0010
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0015
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0020
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0025
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0030
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0035
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0045
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0050
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0055
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0060
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0065
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0070
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0075
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0080
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0085
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0090
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0095
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100


are D

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

K. Zhang et al. / Primary C

a cohort study using metformin as the comparator, Ther. Clin. Risk Manag. 11
(2015) 1315–1323.

21] R.T. Chlebowski, A. McTiernan, J. Wactawski-Wende, J.E. Manson, A.K. Aragaki,
T. Rohan, E. Ipp, V.G. Kaklamani, M.  Vitolins, R. Wallace, M. Gunter, L.S. Phillips,
H.  Strickler, K. Margolis, D.M. Euhus, Diabetes, metformin, and breast cancer in
postmenopausal women, J. Clin. Oncol. 30 (2012) 2844–2852.

22] Y.Y. Cho, M.J. Kang, S.K. Kim, J.H. Jung, J.R. Hahm, T.H. Kim, J.Y. Nam, B.W. Lee,
Y.H. Lee, J.H. Chung, S.O. Song, S.W. Kim, Protective effect of metformin against
thyroid cancer development: a population-based study in Korea, Thyroid 28
(2018) 864–870.

23] M.  Dabrowski, E. Szymanska-Garbacz, Z. Miszczyszyn, T. Derezinski, L. Czupry-
niak, Risk factors for cancer development in type 2 diabetes: a retrospective
case-control study, BMC  Cancer 16 (2016) 785.

24] M.  Franchi, R. Asciutto, F. Nicotra, L. Merlino, C. La Vecchia, G. Corrao, C. Bosetti,
Metformin, other antidiabetic drugs, and endometrial cancer risk: a nested
case-control study within Italian healthcare utilization databases, Eur. J. Cancer
Prev. 26 (2017) 225–231.

25] M.E. Goossens, F. Buntinx, M.P. Zeegers, J.H. Driessen, M.L. De Bruin, F. De Vries,
Influence of metformin intake on the risk of bladder cancer in type 2 diabetes
patients, Br. J. Clin. Pharmacol. 80 (2015) 1464–1472.

26] K.W. Hagberg, K.A. McGlynn, V.V. Sahasrabuddhe, S. Jick, Anti-diabetic medi-
cations and risk of primary liver cancer in persons with type II diabetes, Br. J.
Cancer 111 (2014) 1710–1717.

27] C. Haggstrom, M.  Van Hemelrijck, B. Zethelius, D. Robinson, B. Grundmark, L.
Holmberg, S. Gudbjornsdottir, H. Garmo, P. Stattin, Prospective study of Type 2
diabetes mellitus, anti-diabetic drugs and risk of prostate cancer, Int. J. Cancer
140  (2017) 611–617.

28] A. Haring, T.J. Murtola, K. Talala, K. Taari, T.L. Tammela, A. Auvinen, Antidiabetic
drug use and prostate cancer risk in the Finnish Randomized Study of Screening
for  Prostate Cancer, Scand. J. Urol. 51 (2017) 5–12.

29] M.  Hosio, E. Urpilainen, M.  Marttila, A. Hautakoski, M.  Arffman, R. Sund, U.
Puistola, E. Laara, A. Jukkola, P. Karihtala, Association of antidiabetic medication
and statins with breast cancer incidence in women with type 2 diabetes, Breast
Cancer Res. Treat. 175 (2019) 741–748.

30] G. Kim, S.Y. Jang, E. Han, Y.H. Lee, S.Y. Park, C.M. Nam, E.S. Kang, Effect of statin
on  hepatocellular carcinoma in patients with type 2 diabetes: a nationwide
nested case–control study, Int. J. Cancer 140 (2017) 798–806.

31] H.J. Kim, S. Lee, K.H. Chun, J.Y. Jeon, S.J. Han, D.J. Kim, Y.S. Kim, J.T. Woo, M.S. Nam,
S.H. Baik, K.J. Ahn, K.W. Lee, Metformin reduces the risk of cancer in patients
with type 2 diabetes: an analysis based on the Korean National Diabetes Pro-
gram Cohort, Medicine 97 (2018) e0036.

32] Y.I. Kim, S.Y. Kim, S.J. Cho, J.H. Park, I.J. Choi, Y.J. Lee, E.K. Lee, M.C. Kook, C.G. Kim,
K.W. Ryu, Y.W. Kim, Long-term metformin use reduces gastric cancer risk in
type 2 diabetics without insulin treatment: a nationwide cohort study, Aliment.
Pharmacol. Ther. 39 (2014) 854–863.

33] B. Kowall, W.  Rathmann, K. Kostev, Are sulfonylurea and insulin therapies asso-
ciated with a larger risk of cancer than metformin therapy? A retrospective
database analysis, Diabetes Care 38 (2015) 59–65.

34] B. Kowall, A. Stang, W.  Rathmann, K. Kostev, No reduced risk of overall, col-
orectal, lung, breast, and prostate cancer with metformin therapy in diabetic
patients: database analyses from Germany and the UK, Pharmacoepidemiol.
Drug Saf. 24 (2015) 865–874.

35] Y.J. Kuo, F.C. Sung, P.F. Hsieh, H.P. Chang, K.L. Wu,  H.C. Wu,  Metformin reduces
prostate cancer risk among men  with benign prostatic hyperplasia: a nation-
wide population-based cohort study, Cancer Med. 8 (2019) 2514–2523.

36] S.W. Lai, P.C. Chen, K.F. Liao, C.H. Muo, C.C. Lin, F.C. Sung, Risk of hepatocellular
carcinoma in diabetic patients and risk reduction associated with anti-diabetic
therapy: a population-based cohort study, Am.  J. Gastroenterol. 107 (2012)
46–52.

37] S.W. Lai, K.F. Liao, P.C. Chen, P.Y. Tsai, D.P. Hsieh, C.C. Chen, Antidiabetes drugs
correlate with decreased risk of lung cancer: a population-based observation
in  Taiwan, Clin. Lung Cancer 13 (2012) 143–148.

38] D.Y. Lee, J.H. Yu, S. Park, K. Han, N.H. Kim, H.J. Yoo, K.M. Choi, S.H. Baik, J.A. Seo,
The influence of diabetes and antidiabetic medications on the risk of pancreatic
cancer: a nationwide population-based study in Korea, Sci. Rep. 8 (2018) 9719.

39] M.S. Lee, C.C. Hsu, M.L. Wahlqvist, H.N. Tsai, Y.H. Chang, Y.C. Huang, Type 2
diabetes increases and metformin reduces total, colorectal, liver and pancre-
atic cancer incidences in Taiwanese: a representative population prospective
cohort study of 800,000 individuals, BMC  Cancer 11 (2011) 20.

40] D.M. Lehman, C. Lorenzo, J. Hernandez, C.P. Wang, Statin use as a moderator
of  metformin effect on risk for prostate cancer among type 2 diabetic patients,
Diabetes Care 35 (2012) 1002–1007.

41] D. Li, S.C. Yeung, M.M.  Hassan, M.  Konopleva, J.L. Abbruzzese, Antidiabetic ther-
apies affect risk of pancreatic cancer, Gastroenterology 137 (2009) 482–488.

42] G. Libby, L.A. Donnelly, P.T. Donnan, D.R. Alessi, A.D. Morris, J.M. Evans, New
users of metformin are at low risk of incident cancer: a cohort study among
people with type 2 diabetes, Diabetes Care 32 (2009) 1620–1625.

43] H.C. Lin, B.H. Kachingwe, H.L. Lin, H.W. Cheng, Y.S. Uang, L.H. Wang, Effects
of  metformin dose on cancer risk reduction in patients with type 2 diabetes
mellitus: a 6-year follow-up study, Pharmacotherapy 34 (2014) 36–45.

44] R. Mamtani, N. Pfanzelter, K. Haynes, B.S. Finkelman, X. Wang, S.M. Keefe, N.B.

Haas, D.J. Vaughn, J.D. Lewis, Incidence of bladder cancer in patients with type
2  diabetes treated with metformin or sulfonylureas, Diabetes Care 37 (2014)
1910–1917.

45] M.  Monami, C. Colombi, D. Balzi, I. Dicembrini, S. Giannini, C. Melani, V. Vitale,
D. Romano, A. Barchielli, N. Marchionni, C.M. Rotella, E. Mannucci, Metformin

[

[

iabetes 15 (2021) 52–58 57

and cancer occurrence in insulin-treated type 2 diabetic patients, Diabetes Care
34 (2011) 129–131.

46] H.J. Murff, C.L. Roumie, R.A. Greevy, A.J. Hackstadt, L.E.D. McGowan, A.M. Hung,
C.G. Grijalva, M.R. Griffin, Metformin use and incidence cancer risk: evidence
for  a selective protective effect against liver cancer, Cancer Causes Control: CCC
29  (2018) 823–832.

47] H. Qiu, G.G. Rhoads, J.A. Berlin, S.W. Marcella, K. Demissie, Initial metformin
or  sulphonylurea exposure and cancer occurrence among patients with type 2
diabetes mellitus, Diabetes Obes. Metab. 15 (2013) 349–357.

48] R. Ruiter, L.E. Visser, M.P. van Herk-Sukel, J.W. Coebergh, H.R. Haak, P.H.
Geelhoed-Duijvestijn, S.M. Straus, R.M. Herings, B.H. Stricker, Lower risk of
cancer in patients on metformin in comparison with those on sulfonylurea
derivatives: results from a large population-based follow-up study, Diabetes
Care 35 (2012) 119–124.

49] L.C. Sakoda, A. Ferrara, N.S. Achacoso, T. Peng, S.F. Ehrlich, C.P. Quesenberry Jr.,
L.A. Habel, Metformin use and lung cancer risk in patients with diabetes, Cancer
Prev. Res. (Phila.) 8 (2015) 174–179.

50] A. Sehdev, Y.C. Shih, B. Vekhter, M.B. Bissonnette, O.I. Olopade, B.N. Polite, Met-
formin for primary colorectal cancer prevention in patients with diabetes: a
case–control study in a US population, Cancer 121 (2015) 1071–1078.

51] R. Simo, O. Plana-Ripoll, D. Puente, R. Morros, X. Mundet, L.M. Vilca, C.
Hernandez, I. Fuentes, A. Procupet, J.M. Tabernero, C. Violan, Impact of glucose-
lowering agents on the risk of cancer in type 2 diabetic patients. The Barcelona
case–control study, PLOS ONE 8 (2013) e79968.

52] B. Smiechowski, L. Azoulay, H. Yin, M.N. Pollak, S. Suissa, The use of metformin
and  colorectal cancer incidence in patients with type II diabetes mellitus, Can-
cer Epidemiol. Biomark. Prev. 22 (2013) 1877–1883.

53] B.B. Smiechowski, L. Azoulay, H. Yin, M.N. Pollak, S. Suissa, The use of metformin
and the incidence of lung cancer in patients with type 2 diabetes, Diabetes Care
36  (2013) 124–129.

54] D. Soffer, J. Shi, J. Chung, J.E. Schottinger, L.P. Wallner, R.T. Chlebowski, S.E. Lentz,
R.  Haque, Metformin and breast and gynecological cancer risk among women
with diabetes, BMJ  Open Diabetes Res. Care 3 (2015) e000049.

55] M.J. Tsai, C.J. Yang, Y.T. Kung, C.C. Sheu, Y.T. Shen, P.Y. Chang, M.S. Huang,
H.C. Chiu, Metformin decreases lung cancer risk in diabetic patients in a dose-
dependent manner, Lung Cancer 86 (2014) 137–143.

56] C.H. Tseng, Diabetes, metformin use, and colon cancer: a population-based
cohort study in Taiwan, Eur. J. Endocrinol. 167 (2012) 409–416.

57] C.H. Tseng, Metformin may  reduce breast cancer risk in Taiwanese women with
type 2 diabetes, Breast Cancer Res. Treat. 145 (2014) 785–790.

58] C.H. Tseng, Metformin reduces thyroid cancer risk in Taiwanese patients with
type 2 diabetes, PLOS ONE 9 (2014) e109852.

59] C.H. Tseng, Metformin significantly reduces incident prostate cancer risk
in  Taiwanese men with type 2 diabetes mellitus, Eur. J. Cancer 50 (2014)
2831–2837.

60] C.H. Tseng, Metformin and endometrial cancer risk in Chinese women
with type 2 diabetes mellitus in Taiwan, Gynecol. Oncol. 138 (2015)
147–153.

61] C.H. Tseng, Metformin reduces ovarian cancer risk in Taiwanese women  with
type 2 diabetes mellitus, Diabetes Metab. Res. Rev. 31 (2015) 619–626.

62] C.H. Tseng, Metformin may  reduce oral cancer risk in patients with type 2
diabetes, Oncotarget 7 (2016) 2000–2008.

63] C.H. Tseng, Metformin reduces gastric cancer risk in patients with type 2 dia-
betes mellitus, Aging 8 (2016) 1636–1649.

64] C.H. Tseng, Metformin use and cervical cancer risk in female patients with type
2  diabetes, Oncotarget 7 (2016) 59548–59555.

65] C.H. Tseng, Use of metformin and risk of kidney cancer in patients with type 2
diabetes, Eur. J. Cancer 52 (2016) 19–25.

66] C.H. Tseng, Metformin and esophageal cancer risk in Taiwanese patients with
type 2 diabetes mellitus, Oncotarget 8 (2017) 18802–18810.

67] C.H. Tseng, Metformin and lung cancer risk in patients with type 2 diabetes
mellitus, Oncotarget 8 (2017) 41132–41142.

68] C.H. Tseng, Metformin and risk of developing nasopharyngeal cancer in patients
with type 2 diabetes mellitus, Metabolism 85 (2018) 223–226.

69] C.H. Tseng, Metformin and risk of hepatocellular carcinoma in patients with
type 2 diabetes, Liver Int. 38 (2018) 2018–2027.

70] K.K. Tsilidis, D. Capothanassi, N.E. Allen, E.C. Rizos, D.S. Lopez, K. van Veldhoven,
C. Sacerdote, D. Ashby, P. Vineis, I. Tzoulaki, J.P. Ioannidis, Metformin does not
affect cancer risk: a cohort study in the U.K. Clinical Practice Research Datalink
analyzed like an intention-to-treat trial, Diabetes Care 37 (2014) 2522–2532.

71] E. Urpilainen, M.  Marttila, A. Hautakoski, M.  Arffman, R. Sund, P. Ilanne-Parikka,
R. Arima, J. Kangaskokko, U. Puistola, E. Laara, M.  Hinkula, The role of metformin
and statins in the incidence of epithelial ovarian cancer in type 2 diabetes: a
cohort and nested case–control study, BJOG 125 (2018) 1001–1008.

72] M.  Vicentini, P. Ballotari, P. Giorgi Rossi, F. Venturelli, C. Sacchettini, M.  Greci,
L.  Mangone, A. Pezzarossi, V. Manicardi, Effect of different glucose-lowering
therapies on cancer incidence in type 2 diabetes: an observational population-
based study, Diabetes Res. Clin. Pract. 143 (2018) 398–408.

73] X. Yang, W.Y. So, R.C. Ma, A.P. Kong, H.M. Lee, L.W. Yu, C.C. Chow, R. Ozaki, G.T.
Ko, J.C. Chan, Low HDL cholesterol, metformin use, and cancer risk in type 2
diabetes: the Hong Kong Diabetes Registry, Diabetes Care 34 (2011) 375–380.
74] J.H. Ye, M.H. Qian, L.Z. Shi, L. Ye, Association between metformin and sul-
fonylurea monotherapies and cancer incidence: a real-world cohort study in
Shanghai, China, Diabetes Therapy 10 (2019) 245–258.

75] Y.C. Yen, C. Lin, S.W. Lin, Y.S. Lin, S.F. Weng, Effect of metformin on the incidence
of  head and neck cancer in diabetics, Head Neck 37 (2015) 1268–1273.

http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0100
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0105
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0110
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0115
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0120
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0125
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0130
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0135
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0140
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0145
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0150
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0155
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0160
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0165
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0170
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0175
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0180
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0185
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0190
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0195
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0200
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0205
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0210
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0215
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0220
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0225
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0230
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0235
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0240
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0245
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0250
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0255
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0260
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0265
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0270
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0275
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0280
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0285
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0290
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0295
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0300
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0305
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0310
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0315
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0320
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0325
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0330
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0335
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0340
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0345
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0350
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0355
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0360
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0365
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0370
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0375


5 are D

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
J.U.  Gutterman, C.L. Walker, J.M. Slingerland, G.B. Mills, The energy sensing
LKB1-AMPK pathway regulates p27(kip1) phosphorylation mediating the deci-
8 K. Zhang et al. / Primary C

76] J. Zheng, S.H. Xie, G. Santoni, J. Lagergren, Metformin use and risk of gastric
adenocarcinoma in a Swedish population-based cohort study, Br. J. Cancer 121
(2019) 877–882.

77] V.A. Grote, S. Becker, R. Kaaks, Diabetes mellitus type 2 - an independent risk
factor for cancer? Exp. Clin. Endocrinol. Diabetes 118 (2010) 4–8.

78] J.P. Higgins, S.G. Thompson, Quantifying heterogeneity in a meta-analysis, Stat.
Med. 21 (2002) 1539–1558.

79] N. Mantel, W.  Haenszel, Statistical aspects of the analysis of data from retro-
spective studies of disease, J. Natl. Cancer Inst. 22 (1959) 719–748.

80] R. DerSimonian, N. Laird, Meta-analysis in clinical trials, Control. Clin. Trials 7
(1986) 177–188.

81] C.B. Begg, M.  Mazumdar, Operating characteristics of a rank correlation test for
publication bias, Biometrics 50 (1994) 1088–1101.

82] J.H. Scarpello, H.C. Howlett, Metformin therapy and clinical uses, Diabetes Vasc.
Dis.  Res. 5 (2008) 157–167.

83] J.E. Gunton, P.J. Delhanty, S. Takahashi, R.C. Baxter, Metformin rapidly increases
insulin receptor activation in human liver and signals preferentially through
insulin-receptor substrate-2, J. Clin. Endocrinol. Metab. 88 (2003) 1323–1332.

84] X.L. Zhou, W.H. Xue, X.F. Ding, L.F. Li, M.M.  Dou, W.J. Zhang, Z. Lv, Z.R. Fan, J.
Zhao, L.X. Wang, Association between metformin and the risk of gastric cancer
in patients with type 2 diabetes mellitus: a meta-analysis of cohort studies,
Oncotarget 8 (2017) 55622–55631.

85] N.F. Col, L. Ochs, V. Springmann, A.K. Aragaki, R.T. Chlebowski, Metformin and
breast cancer risk: a meta-analysis and critical literature review, Breast Cancer
Res. Treat. 135 (2012) 639–646.

86] N. Zhu, Y. Zhang, Y.I. Gong, J. He, X. Chen, Metformin and lung cancer risk of
patients with type 2 diabetes mellitus: a meta-analysis, Biomed. Rep. 3 (2015)
235–241.

87] L. Yao, M.  Liu, Y. Huang, K. Wu,  X. Huang, Y. Zhao, W.  He, R. Zhang, Metformin

use and lung cancer risk in diabetic patients: a systematic review and meta-
analysis, Dis. Mark. 2019 (2019) 6230162.

88] H. Zhang, C. Gao, L. Fang, H.C. Zhao, S.K. Yao, Metformin and reduced risk of
hepatocellular carcinoma in diabetic patients: a meta-analysis, Scand. J. Gas-
troenterol. 48 (2013) 78–87.

[

iabetes 15 (2021) 52–58

89] Z. Wang, S.T. Lai, L. Xie, J.D. Zhao, N.Y. Ma, J. Zhu, Z.G. Ren, G.L. Jiang, Metformin
is  associated with reduced risk of pancreatic cancer in patients with type 2
diabetes mellitus: a systematic review and meta-analysis, Diabetes Res. Clin.
Pract. 106 (2014) 19–26.

90] F. Liu, L. Yan, Z. Wang, Y. Lu, Y. Chu, X. Li, Y. Liu, D. Rui, S. Nie, H. Xiang, Metformin
therapy and risk of colorectal adenomas and colorectal cancer in type 2 diabetes
mellitus patients: a systematic review and meta-analysis, Oncotarget 8 (2017)
16017–16026.

91] Z. Nie, H. Zhu, M.  Gu, Reduced colorectal cancer incidence in type 2 dia-
betic patients treated with metformin: a meta-analysis, Pharm. Biol. 54 (2016)
2636–2642.

92] S. Singh, P.P. Singh, A.G. Singh, M.H. Murad, R.R. McWilliams, S.T. Chari, Anti-
diabetic medications and risk of pancreatic cancer in patients with diabetes
mellitus: a systematic review and meta-analysis, Am.  J. Gastroenterol. 108
(2013) 510–519, quiz 520.

93] S.P. Nie, H. Chen, M.Q. Zhuang, M.  Lu, Anti-diabetic medications do not influence
risk  of lung cancer in patients with diabetes mellitus: a systematic review and
meta-analysis, Asian Pac. J. Cancer Prev. 15 (2014) 6863–6869.

94] R.J. Shaw, K.A. Lamia, D. Vasquez, S.H. Koo, N. Bardeesy, R.A. Depinho, M. Mont-
miny, L.C. Cantley, The kinase LKB1 mediates glucose homeostasis in liver and
therapeutic effects of metformin, Science 310 (2005) 1642–1646.

95] Z. Luo, M.  Zang, W.  Guo, AMPK as a metabolic tumor suppressor: control of
metabolism and cell growth, Future Oncol. 6 (2010) 457–470.

96] R.J. Dowling, M.  Zakikhani, I.G. Fantus, M.  Pollak, N. Sonenberg, Metformin
inhibits mammalian target of rapamycin-dependent translation initiation in
breast cancer cells, Cancer Res. 67 (2007) 10804–10812.

97] J. Liang, S.H. Shao, Z.X. Xu, B. Hennessy, Z. Ding, M. Larrea, S. Kondo, D.J. Dumont,
sion to enter autophagy or apoptosis, Nat. Cell Biol. 9 (2007) 218–224.
98] M.  Pawalowska, A. Markowska, The influence of metformin in the etiology of

selected cancers, Contemp. Oncol. (Pozn.) 16 (2012) 223–229.

http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0380
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0385
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0390
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0395
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0400
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0405
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0410
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0415
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0420
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0425
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0430
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0435
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0440
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0445
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0450
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0455
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0460
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0465
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0470
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0475
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0480
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0485
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490
http://refhub.elsevier.com/S1751-9918(20)30213-8/sbref0490

	Metformin and risk of cancer among patients with type 2 diabetes mellitus: A systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Publication search and inclusion criteria
	2.2 Data extraction
	2.3 Statistical analysis

	3 Results
	3.1 Characteristics of studies
	3.2 Quantitative synthesis
	3.3 Evaluation of heterogeneity
	3.4 Sensitivity analysis
	3.5 Publication bias

	4 Discussion
	Conflicts of interests
	Appendix A Supplementary data
	References


