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ABSTRACT

The prevalence of nonalcoholic fatty liver disease (NAFLD) is continuing to rise in many countries, paral-
leling the epidemic of obesity worldwide. In the last years, the concept of metabolically healthy obesity
[MHO, generally defined as obesity without metabolic syndrome (MetS)] has raised considerable scientific
interest. MHO is a complex phenotype with risks intermediate between metabolically healthy individ-
uals with normal-weight (NWMH) and patients who are obese and metabolically unhealthy (MUO, i.e.
obesity with MetS). In this review we aimed to examine the association and pathophysiological link of
NAFLD with MHO and MUO. Compared to NWMH individuals, patients with obesity, regardless of the
presence of MetS features, are at higher risk of all-cause mortality and cardiovascular events. Moreover,
MHO patients have a greater risk of NAFLD development and progression compared to NWMH individu-
als. However, this risk is generally lower than that of MUO patients, suggesting a stronger adverse effect
of coexisting MetS disorders than obesity per se on the severity of NAFLD. Nevertheless, since MHO is a
dynamic state (with a significant proportion of MHO subjects progressing to MUO over time) and NAFLD
itself may predict the transition from MHO to MUO, we believe that any effort should be made to identify
NAFLD in all obese individuals, although they appear to be “metabolically healthy”. Future research is
needed to better understand the role of NAFLD and other pathogenic factors potentially involved in the
transition from MHO to MUO and to elucidate how this transition may affect the presence and severity

of NAFLD.

© 2020 Fundacion Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
1.1. NAFLD definition, burden and outcomes

Nonalcoholic fatty liver disease (NAFLD) encompasses a spec-
trum of exceedingly common liver conditions [ranging from
simple steatosis to nonalcoholic steatohepatitis (NASH) which
may progress to cirrhosis and hepatocellular carcinoma (HCC)],
observed in individuals without competing causes of chronic liver
disease [1].Inclinical practice, NAFLD is often diagnosed and staged
non-invasively with imaging techniques and laboratory surrogate
biomarkers [2].

Further to the aforementioned spectrum of liver disease,
NAFLD also entails systemic derangements of multiple organ sys-
tems, the best characterized of which are the coexistence of
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cardiovascular disease, certain extra-hepatic cancers (mainly col-
orectal cancers), type 2 diabetes mellitus (T2DM) and other features
of the metabolic syndrome (MetS) [3]. However, the link between
NAFLD and MetS is more complex than previously thought. Indeed,
the MetS shows mutual and bi-directional associations with NAFLD,
such that NAFLD is now considered to be both a cause and a con-
sequence of the MetS [3-6]. Nevertheless, NAFLD may also result
from some specific genetic polymorphisms [e.g. the patatin-like
phospholipase domain-containing protein 3 (PNPLA3) [148M vari-
ant and the trans-membrane 6 superfamily member 2 (TM6SF2)
E167Kvariant][7],butitreasonable to hypothesize that these forms
of “genetics-related NAFLD” are not entirely superimposable to the
“MetS-related NAFLD” forms from a biological and clinical point of
view [8].

Owing to epidemiological and clinical reasons, NAFLD has
become a public health problem [9] that affects nearly a quarter
of the world’s adult population and poses a considerable economic
burden on the healthcare systems of many developed and devel-
oping countries [9].
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1.2. Obesity definition, burden and outcomes

Obesity, which is a public health problem in many areas of the
world [10],is defined as a body mass index (BMI) >30 kg/m? in Cau-
casian populations, or BMI >25 kg/m? in Asian-Pacific populations
[11]. Usually, the major clinical outcomes of obese individuals are
excess risk of developing MetS features, cardiovascular disease and
several cancer types which, collectively, lead to premature mortal-
ity, thus justifying the concept of “metabolically unhealthy obesity”
(MUO) [12]. Conversely, a subset of obese individuals appears to
be spared from the MetS features and these obese individuals are,
therefore, defined “metabolically healthy”, although there is no
universally accepted definition of “metabolically healthy obesity”
(MHO) [13]. Other individuals, despite their BMIs are normal, have
an increased intra-abdominal accumulation of body fat and other
coexisting MetS features [14]. These individuals are “metabolically
unhealthy normal weight” (MUNW), have increased mortality rates,
and therefore are non-obese but not metabolically healthy [15,16].
Attesting to the importance of intra-abdominal body fat distribu-
tion, the diagnostic criteria for MetS include (ethnicity-specific)
measures of waist circumference rather than BMI [17].

1.3. Aim of the review

Given the epidemic prevalence of NAFLD [9] and obesity [18]
worldwide, and the pathophysiological link between these two
conditions [19], in this review article we have briefly examined
the inter-relationships and the underlying mechanisms linking
MUO and MHO to risk of NAFLD. To this end, we have extensively
searched the PubMed database for articles that have been pub-
lished between 1990 and 2019 (using the following key-words:
obesity; abdominal obesity; MHO; MUO; BMI, waist circumference;
AND epidemiology OR pathophysiology). Retrieved articles were
selected based on the authors’ agreement and only those publica-
tions unanimously judged relevant were retained.

2. Epidemiology

In the last decade, a number of studies have investigated the
inter-relationships of MUO and MHO with NAFLD.

2.1. Association between MUO and NAFLD

In severely obese patients with coexisting MetS features the
prevalence of imaging-defined NAFLD is approximately 90-95%
and more than one third of these patients have NASH on histology
[20]. Indeed, increased values of BMI and waist circumference are
not only associated with the presence of NAFLD [21], but also with
an increased risk of liver disease progression, especially in older
patients [22,23]. This may partly due to the fact that NAFLD is more
strongly associated with visceral fat than subcutaneous fat [24-27].
Compared to subcutaneous fat, visceral adipose tissue is associated
with higher lipolytic rate, greater insulin resistance [20,24-27] and
increased release of several pro-inflammatory and pro-fibrogenic
mediators, which may promote the development and progression
of NAFLD [20,28]. All these mechanisms account for the finding that
expanded and inflamed (dysfunctional) visceral adipose tissue is
one of the strongest risk factors for developing the more advanced
forms of NAFLD [20,28-30].

The coexistence of MetS features is also extremely common
in patients with the so-called “cryptogenic” cirrhosis, thereby sug-
gesting that most cases of cryptogenic cirrhosis may be burnt-out
NASH [31,32]. Coexisting metabolic co-morbidities of MUO, prin-
cipally T2DM, also contribute to the development and progression
of NAFLD and vice versa [29,33,34].

Recently, an ever-increasing number of observational studies
have estimated the prevalence of concurrent MUO and NAFLD in
Asian individuals (as extensively reviewed in [35]). This is relevant
because Asian individuals tend to have more visceral adipose tissue
than other ethnic groups [35], and they also are more susceptible
to developing NAFLD at a lower BMI than Caucasian individuals
[20,35].

2.2. Association between MHO and NAFLD

The MHO is usually defined by the presence of the following
pathophysiological features: (a) reduced accumulation of intra-
abdominal visceral fat and ectopic fat for any given level of total
adiposity, (b) preserved insulin sensitivity, and (c) lower degree
of systemic and adipose tissue inflammation when compared to
obese patients with coexisting MetS features [36]. The MHO phe-
notype is relatively common in clinical practice, occurring in up
to one-third of obese individuals [36]. However, there is no univer-
sally accepted definition of MHO and the existence of this condition
remains controversial [13]. This is likely due also to the fact that
MHO is a dynamic state with a significant proportion of MHO sub-
jects who will progress to MUO over time and that MHO individuals,
even in the absence of coexisting MetS, have an increased risk of
all-cause mortality and cardio-metabolic events compared to non-
obese individuals [37].

Presently, little is known regarding the impact of MHO on the
risk of NAFLD. However, emerging epidemiological evidence indi-
cates that MHO may significantly be associated with a greater
risk of having or developing NAFLD (Table 1 [38-44]). For exam-
ple, in a study of 270 patients with MHO undergoing bariatric
surgery, the presence of unsuspected NAFLD on liver histology was
high, given that ~35% of these obese patients had NAFLD, ~10%
NASH and ~10% advanced fibrosis [38]. In a large cohort study
of South Korean individuals, Sung et al. showed that the preva-
lence of ultrasound-defined NAFLD amongst MHO individuals was
45% [39]. More interestingly, in a cohort of 77,425 South Korean
individuals who were metabolically healthy and free from NAFLD
on ultrasonography at baseline, Chang et al. found that increas-
ing BMI was independently associated with an increased incidence
of NAFLD over a mean follow-up of 4.5 years, therefore suggest-
ing that the obese phenotype, regardless of the MetS abnormalities,
might increase the risk of developing NAFLD [40]. Also, in a large-
scale cohort study of ~60,000 Korean adults (22% had MHO) with
imaging-defined NAFLD, Kim et al. reported that BMI was inde-
pendently associated with worsening of liver fibrosis (as detected
non-invasively by the NAFLD fibrosis score) in both MHO and MUO
individuals over a median follow-up of 7.7 years [44]. Interestingly,
in this study ~70% of metabolically healthy individuals (irrespec-
tive of their obesity status) became metabolically unhealthy over
the follow-up period. When these temporal changes in metabolic
health status were considered, the increased risk of developing
advanced liver fibrosis was restricted only to individuals belonging
to the “higher than normal” categories of BMI and waist circumfer-
ence, thereby suggesting that metabolic health status is not a static
condition and that a healthy metabolic profile at baseline does not
necessarily guarantee favorable long-term liver outcomes in MHO
individuals [44]. In this context, some Asian studies also suggested
that NAFLD is independently associated with future conversion
from metabolically healthy status to metabolically abnormal phe-
notype [45,46], with up to 25-30% of MHO individuals who can
convert to the MUO phenotype over a median follow-up of 5 years,
thereby supporting a major (although poorly characterized) role of
NAFLD in the transition from MHO to MUO.

Studies also reported that MHO is associated with higher pro-
portion of advanced forms of NAFLD [38,41-43]. However, the
prevalence of NASH and advanced fibrosis among MHO patients
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Table 1
Principal cross-sectional and longitudinal studies that have examined the association between metabolically healthy (MHO) or unhealthy obesity (MUO) and risk of NAFLD.
Author, Ref. Study characteristics MHO definition NAFLD diagnosis Statistical Main findings
adjustment(s)
Haskins et al. [38] Cross-sectional study: Not having any MetS Biopsy None A significant

Sung et al. [39]

Chang et al. [40]

Huhetal. [41]

Gutierrez-Grobe et al.

[42]

Ampuero et al. [43]

Kim et al. [44]

270 United States MHO
patients who
underwent bariatric
surgery with
intra-operative liver
biopsy from 2008 to
2015

Cross-sectional study:
14,384 South Korean
adults from an
occupational cohort

Longitudinal cohort
study: 77,425 South
Korean adults free of
NAFLD and metabolic
abnormalities at
baseline. Mean
follow-up: 4.5 years

Cross-sectional study:
2,198 Korean adults
without chronic liver
disease undergoing a
medical health
check-up
Cross-sectional study:
428 adults with NAFLD

Cross-sectional study:
1,058 Spanish patients
with biopsy-proven
NAFLD

Longitudinal cohort
study: 59,957 South
Korean adults with
NAFLD. Median
follow-up: 7.7 years

components

Not having any MetS
components

Not having any MetS
components and
having a HOMA-IR <2.5

Not having any MetS
components

Not having any MetS
components

Not having any MetS
components

Not having any MetS
components and
having a HOMA-IR <2.5

Ultrasonography

Ultrasonography

Ultrasonography and
transient elastography

Ultrasonography and
transient elastography

Biopsy

Ultrasonography;
advanced fibrosis by
NAFLD fibrosis score
(NFS)

Age, sex, smoking,
alcohol intake,
exercise, plasma lipids,
HOMA-IR, hs-CRP,
thyroid function

Age, sex, center, year of
screening exam,
smoking, alcohol
intake, exercise,
education level

Age, sex, smoking, ALT,
GGT, LDL-cholesterol,
uric acid, ferritin,
hs-CRP

None

Age, sex, HOMA-IR,
platelet count, serum
AST

Age, sex, center, year of
screening exam,
smoking, alcohol
intake, regular
exercise, education
level, history of CVD,
plasma lipids, fasting
glucose, HOMA-IR,
hs-CRP

proportion of MHO
patients had
unsuspected NAFLD

MHO subjects had
increased risk of
NAFLD, but an
attenuated risk of
subclinical cardiac
atherosclerosis (on
cardiac computed
tomography). In
contrast, MUO subjects
and metabolically
unhealthy non-obese
subjects had increased
risk of NAFLD and
subclinical cardiac
atherosclerosis

In a large cohort of
strictly defined
metabolically healthy
men and women, BMI
categories were
progressively
associated with
increased incidence of
NAFLD

MHO was associated
with increased
prevalence of NAFLD
and advanced fibrosis

MHO patients had a
lower prevalence of
advanced liver fibrosis
than those with MUO
Both MHO and MUO
were independently
associated with
increased risk of NASH
and significant fibrosis
Excess adiposity was
associated with
worsening of NFS,
regardless of metabolic
abnormalities

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; CVD, cardiovascular disease; GGT, Gamma-glutamyl transferase;
HOMA-IR, homoeostasis model assessment of insulin resistance; hs-CRP, high-sensitivity C reactive protein; MetS, metabolic syndrome; NAFLD, nonalcoholic fatty liver
disease; NASH, nonalcoholic steatohepatitis.

seems to be much lower than among MUO individuals [42,43]. In
a study of ~1100 Spanish patients with biopsy-confirmed NAFLD,
Ampuero et al. showed that, compared to non-obese individuals,
MHO patients had a ~2-fold increased risk of having NASH, whereas
those with MUO had a ~3.5-fold increased risk of NASH after adjust-
ment for age, sex, HOMA-IR, platelet count and serum transaminase
levels [43]. Similar findings were observed for the risk of significant
liver fibrosis [43].

Collectively, current evidence suggests that MHO patients have
a higher risk of NAFLD and liver disease progression than NWMH
individuals. However, this risk is generally lower than that observed

in MUO patients. This suggests a greater adverse impact of coexist-
ing MetS abnormalities than obesity per se on the severity of NAFLD.
However, given that MHO is not a stable state and NAFLD itself may
predict the transition from MHO to MUO, we believe that greater
efforts should be made to identify NAFLD in all obese individuals
even if they appear to be “metabolically healthy”.

Recent studies also supported a role of genetic factors in the
relationship between MHO/MUO and risk of NAFLD [47,48]. Evi-
dence suggests an interaction-effect of specific NAFLD-related
genetic polymorphisms and obesity. In particular, a strong
interaction-effect has been reported between the PNPLA3 rs738409
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polymorphism and obesity [49-51]. In a multi-national cohort
study, Stender et al. showed that, compared to those carrying the
PNPLA3 C/G or C/C genotypes, the carriers of the PNPLA3 G/G geno-
type had arisk of developing cirrhosis, which ranged from ~2.5-fold
if they were lean to ~6-fold if they were obese, thereby suggest-
ing that adiposity amplifies the genetic risk of NAFLD conferred by
multiple loci [49]. The authors also reported an interaction-effect
between adiposity and TM6SF2 polymorphism, but this effect was
much lesser than that of PNPLA3 polymorphism [49]. Interestingly,
in an exome-wide association study involving almost 300,000 indi-
viduals, Liu et al. showed that polymorphisms in genes involved
the hepatic production of triglyceride-rich lipoproteins (i.e. TM6SF2
and PNPLA3) were associated with higher liver fat content (LFC),
higher risk of T2DM, and lower risk of coronary artery disease,
whereas triglyceride-lowering alleles involved in peripheral lipol-
ysis (i.e. lipoprotein lipase and angiopoietin-like protein 4 genes) had
no effect on LFC but decreased risks for both T2DM and coronary
artery disease [51].

3. Pathophysiology

Schematically, there are two chief aspects to consider: (a) the
mechanisms of liver injury in patients with obesity and (b) the
mechanisms and risk factors for the development of obesity-related
metabolic abnormalities (i.e. MUO) in those who have NAFLD.

3.1. Mechanisms of liver injury in obesity

The widespread axiom that “fatty people have fatty livers” does
not suggest what begets what. Recent studies identified key molec-
ular mediators (as specified below), which may contribute to the
development and progression of NAFLD in patients with obesity.

Glucocorticoids may facilitate all steps of NAFLD pathogenesis
by stimulating adipose tissue lipolysis with free fatty acid overflow
into the liver and promoting hepatic de novo lipogenesis [52]. Lutz
et al. found that pharmacological blockade of 113-hydroxysteroid-
dehydrogenase 1 (113-HSD1) (i.e. the enzyme catalyzing the
conversion of cortisone to cortisol in peripheral tissues) signif-
icantly improved LFC without any changes of insulin resistance
[53]. The authors also found that increased LFC more than vis-
ceral fat mass, was strongly associated with three single-nucleotide
polymorphisms in the 11(3-HSD1-coding gene [53]. These findings
suggest that a shared genetic background may influence the risk of
both visceral obesity and NAFLD.

Fibroblast growth factor-21 (FGF21) may exert beneficial effects
on both lipid metabolism and the liver. In animal models, the
administration of exogenous FGF21 leads to improvements in
NAFLD, insulin resistance and reduction of obesity [54]. A small
phase 2a randomized controlled trial found that a 16-week
treatment with subcutaneously administered pegbelfermin (i.e. a
PEGylated human FGF21 analog) significantly reduced LFC in over-
weight/obese patients with biopsy-proven NASH [55].

Neurotensin is a small peptide released by specialized jejuno-
ileal entero-endocrine cells following fat ingestion that may
physiologically facilitate the absorption of lipid substrates. Higher
circulating levels of pro-neurotensin are found in obese than in
non-obese subjects, and higher baseline levels of plasma pro-
neurotensin predict a doubling of the risk of developing obesity
later in life [56]. Moreover, in severely obese individuals under-
going bariatric surgery higher plasma pro-neurotensin levels were
also associated with more severe histological forms of NAFLD [57].

An expanded and inflamed (dysfunctional) visceral adipose tis-
sue is one of the major risk factors of NAFLD development and
progression [3]. Experimentally, it has been demonstrated that sur-
gical ablation of inflamed epididymal adipose tissue may attenuate

NASH development in C57BL/6] mice with high-fat diet-induced
obesity [58]. Du Plessis et al. have also shown that visceral and
subcutaneous adipose tissues from obese patients with NAFLD or
NASH have anincreased expression of pro-inflammatory genes, and
adipose tissue macrophages producing increased levels of proin-
flammatory cytokines compared to adipose tissues from obese
controls without NAFLD [59].

As previously discussed, some genetic polymorphisms are likely
to reduce the threshold at which obese individuals may develop
NAFLD or NASH. For example, Tai et al. showed that the perox-
isome proliferator-activated receptor gamma coactivator-1-alpha
(PPARGC1A) rs8192678 genotype and the PNPLA3 rs738409 geno-
type exerted additive negative effects on risk of NASH in severely
obese patients [60]. However, the complete identity of “genetics-
related NAFLD” and “MetS-related NAFLD” in terms of associated
cardiovascular risk remains to be proven. For example, in a study
involving individuals carrying the mutant PNPLA-3 polymorphism,
MetS patients with the wildtype PNPLA-3 polymorphism and con-
trol subjects, Di Costanzo et al. found that only “metabolic NAFLD”
(but not “genetic NAFLD” owing to the PNPLA-3 genotype) was
associated with increased carotid intima-media thickness and
increased prevalence of carotid atherosclerotic plaques [61].

These findings are in agreement with studies showing a disso-
ciation of LFC from de novo lipogenesis (i.e. a key feature in NAFLD
pathogenesis) in PNPLA3 risk allele carriers with NAFLD [62], who
had normal insulin sensitivity as a result of their hepatic lipidomic
profile featuring an unaltered proportion of diacylglycerol FA18:1
lipid species [63]. In line with this, another study found that car-
riers of the PNPLA3 polymorphism, despite having higher LFC, had
better insulin sensitivity and lower expression of the proinflamma-
tory tumor necrosis factor-alpha gene than those who did not [64].
Similarly, dissociation between LFC and insulin resistance has also
been reported in patients with familial hypobetalipoproteinemia
[65,66].

In the course of the natural history of NAFLD, only a minority of
patients develop advanced fibrosis, cirrhosis or HCC. Recent stud-
ies have identified key molecular mediators of increased hepatic
fibrogenesis and carcinogenesis specifically involved in a fatty liver
“milieu”. Petta et al. by evaluating a series of patients with biopsy-
proven NASH and steatosis-free controls found that the rs3480 A>G
polymorphism of the fibronectin type Il domain-containing pro-
tein 5 gene (encoding for the myokine irisin) exerted protective
effects on advanced liver fibrosis, while the expression of irisin was
associated with greater severity of NAFLD and deposition of extra-
cellular matrix [67]. These findings suggest that genetic factors and
irisin may play important roles in regulating hepatic fibrogenesis.
Another study found that obese patients with cirrhosis alone or in
combination with HCC had higher plasma tenascin-C levels (i.e. an
extracellular matrix protein playing a role in fibrogenesis and car-
cinogenesis) compared to patients with less severe liver disease or
control subjects [68]. Finally, in obesity-driven and NASH-driven
HCC mouse models, metabolic reprogramming mediated by the
down-regulation of carnitine palmitoyl-transferase-2 enabled HCC
cells to escape lipotoxicity and promoted hepatocarcinogenesis via
acylcarnitine accumulation [69].

3.2. Mechanisms and risk factors for the development of MUO in
NAFLD

NAFLD is actively involved in the development of obesity-
related metabolic abnormalities. In fact, NAFLD exacerbates
hepatic/systemic insulin resistance, predisposes to atherogenic
dyslipidemia and causes the release of several proinflammatory
and vasoactive mediators that may promote the development of
obesity-related cardiometabolic complications [34,70,71]. Which
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MHNW

1

Normal weight & waist circumference
Normal muscle mass
Normal insulin sensitivity

Subcutaneous fat > visceral fat

Slightly increased muscle mass
compared to individuals who are
nonobese and metabolically healthy

Visceral fat > subcutaneous fat
Decreased muscle mass compared to
individuals who are nonobese and
metabolically healthy

363

*  Normal glycemia ¢ Normal insulin sensitivity * Insulin resistance
* Normal plasma lipid profile +  Normal glycemia +  Prediabetes/type 2 diabetes
* Normal blood pressure *  Normal plasma lipid profile +  Atherogenic dyslipidemia
* No cardiovascular risk »  Normal blood pressure + Increased blood pressure
* Low-to-mild cardiovascular risk * Moderate -to-high cardiovascular risk

No or low risk of
NAFLD

Mild -to-moderate risk
of NAFLD

High risk of NAFLD
(and advanced NAFLD)

Fig. 1. Main differences in metabolically healthy (MHO) and metabolically unhealthy obesity (MUO) [when compared with metabolically healthy normal weight individuals

(MHNW)].

modifiers and mechanisms are specifically associated with MUO in
those with NAFLD?

It is known that the severity of obesity strongly predicts the
development of obesity-related metabolic complications (MUO).
For example, the risk of developing T2DM/prediabetes in patients
with NAFLD is associated with increasing BMI values. Liu et al.
by retrospectively evaluating data of 18,507 Chinese men found
a strong and independent association between NAFLD and risk of
T2DM/prediabetes, which was closely related to temporal changes
in BMI[72]. Although, these results need to be confirmed in women,
it is clear that there is a close link between innate immunity
and metabolism and that bariatric surgery may improve obesity-
related metabolic disorders, possibly through multiple metabolic
and pro-inflammatory pathways, including the type I interferon
(IFN) signaling, which is critical in modulating the inflammatory
response triggered by infectious stimuli [73]. Accordingly, Wieser
et al. showed that improved metabolic control in obese patients
after laparoscopic adjustable gastric banding was associated with
increased expression of type I IFN-regulated genes in adipose tissue
and liver [74].

The intake of certain nutrients may make Individuals with
obesity develop dysmetabolic abnormalities. For example, dietary
fructose intake increases de novo lipogenesis, promotes athero-
genic dyslipidemia, worsens insulin resistance, and increases
visceral adiposity in individuals with obesity [75]. In agreement
with this notion, the consumption of sweetened beverage increases
the risk of NAFLD in overweight/obese individuals [76].

NAFLD and cardio-respiratory fitness are mutually inter-related
to each other [77]. On this background, Argo et al. showed that
patients with NASH had an aerobic power and capacity, which were
similar to those of sedentary control subjects. Interestingly, fitness
was also similar in obese compared to overweight subjects and was
not associated with visceral obesity or histological NAFLD activity
score [78]. These findings suggest that poor cardio-respiratory fit-
ness may be a factor promoting MUO in patients with NAFLD/NASH.
Whether physical training programs will positively influence the
conversion from MUO to MHO and improve liver histology in obese

patients with NAFLD via improved aerobic capacity remains to be
definitely proven.

Insulin resistance contributes to the occurrence of MUO in obese
individuals. Platelet-derived growth factor-o (PDGFA) plays a key
role in this occurrence. Using DNA methylome and transcriptome
analyses of liver biopsies from obese individuals, Abderrahmani
et al. found that hypo-methylation at a CpG site in the PDGFA and
PDGFA over-expression was associated with an increased risk of
insulin resistance, T2DM and NAFLD [79]. These authors also found
that, once secreted, PDGFA further stimulated its own expression
through protein kinase C activity and contributed to insulin resis-
tance through decreased expression of both insulin receptor and
insulin receptor substrate-1 [79]. Of note, blockade of PDGFA by
using PDGF receptor inhibitors and metformin restored hepatocyte
insulin sensitivity, opening new therapeutic avenues against T2DM
and possibly NAFLD [79]. Collectively, data support the contention
that PDGFA may link NAFLD with MUO.

Increased levels of serum uric acid (SUA) are an emerging risk
factor for NAFLD [80]. In a study involving ~10,000 Chinese adults,
Zhang et al. showed a synergistic interaction between elevated
SUA levels and obesity in increasing the risk of having NAFLD and
hypertriglyceridemia [81]. Whether SUA-lowering treatment can
decrease the risk of developing NAFLD in individuals with obe-
sity needs to be evaluated with appropriate randomized controlled
trials.

Bile acids are now considered to be important signaling
molecules which control energy homeostasis and whose con-
centrations are altered in patients with obesity or NASH [82].
Transcriptome analyses of livers from obese individuals have
shown that increased serum bile acid concentrations are associated
with greater insulin resistance but not with histologic necro-
inflammatory lesions of NASH [82]. Given that NASH exhibits an
altered bile acid profile [83], it is conceivable that bile acids medi-
ated the association of NAFLD with MUO.

Genetic and epigenetic factors are believed to account for the
large inter-individual heterogeneity of the NAFLD phenotype [80].
In a cross-sectional study of 40 twin-pairs residing in Southern
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California, Zarrinpar et al. reported that the inter-twin discordance
in LFC (assessed by magnetic resonance imaging) may be largely
explained by inheritable miRNAs [84]. Further insight into the role
of specific miRNAs has been provided by the experimental findings
of the study by Hanin et al. These authors found that miR-132 was
a key regulator of hepatic lipid homeostasis and that injecting diet-
induced obese mice with anti-miR-132 oligonucleotides, but not
suppressing its individual targets, reversed the hepatic miR-132
excess and hyperlipidemic phenotype in these mice [85]. There-
fore, specific microRNA patterns may potentially account for NAFLD
being associated with the progression to MUO.

4. Conclusion

In the last years, the concept of MHO has gained considerable sci-
entific interest. MHO is a complex, emerging phenotype (affecting
up to ~25-30% of obese patients) with risks intermediate between
metabolically healthy individuals with normal-weight and individ-
uals who are obese and metabolically unhealthy (as summarized in
Fig. 1).

Compared to individuals who are normal weight and metabol-
ically healthy, patients with obesity are at greater risk of all-cause
mortality, cardiovascular events and NAFLD even in the absence of
coexisting MetS features, thus suggesting that there is no healthy
pattern of increased weight. However, compared to their counter-
parts with MUO, patients with MHO have lower risk of all-cause
and cause-specific mortality.

Better understanding of the factors that distinguish individuals
with MUO and MHO may produce new insights into mechanisms
responsible for obesity-related metabolic dysfunction and disease.
To date, the precise underlying mechanisms responsible for the
divergent effects of obesity on metabolic health are not known [13],
but experimental animal studies suggest that differences in adipose
tissue biology in response to weight gain may induce or prevent
systemic metabolic dysfunction. It is likely that there is an impor-
tant genetic contribution to the metabolic phenotype in people
with obesity. However, future studies are required to better under-
stand the transition from MHO to MUO phenotypes and whether,
and to which extent, NAFLD, sex, ethnicity, lifestyle, genetic fac-
tors and intestinal microbiota play a role in the development or
reversal of such phenotypes. Additional studies are also needed to
clarify how the transition from MHO to MUO phenotypes might
adversely affect the presence and severity of NAFLD. Finally, a bet-
ter characterization of the shared genetic basis of NAFLD and other
obesity-related metabolic disorders will help in clarifying why cer-
tain individuals with obesity do not develop NAFLD and the MetS
features associated with obesity.

Abbreviations

BMI body mass index

11BHSD11 11B-hydroxysteroid-dehydrogenase 1

HCC hepatocellular carcinoma

FGF21 fibroblast growth factor 21

HOMA-IR homeostasis model assessment-insulin resistance
LFC liver fat content

MetS metabolic syndrome
MHO metabolically healthy obesity
MUO metabolically unhealthy obesity

MHNW metabolically healthy normal weight
MUNW metabolically unhealthy normal weight

NAFLD nonalcoholic fatty liver disease
NASH  nonalcoholic steatohepatitis
PDGFA platelet-derived growth factor o

PNPLA3 patatin-like phospholipase domain-containing protein 3
SUA serum uric acid
T2DM  type 2 diabetes mellitus

TM6SF2 trans-membrane 6 superfamily member 2

Conflict of interest

The authors have no conflicts of interest to declare.

References

[1] Rinella ME. Nonalcoholic fatty liver disease: a systematic review. JAMA
2015;31:2263-73.

[2] Byrne CD, Patel ], Scorletti E, Targher G. Tests for diagnosing and monitoring
non-alcoholic fatty liver disease in adults. BMJ 2018;362:k2734.

[3] Italian Association for the Study of the Liver (AISF). AISF position paper on
nonalcoholic fatty liver disease (NAFLD): updates and future directions. Dig
Liver Dis 2017;49:471-83.

[4] Lonardo A, Ballestri S, Marchesini G, Angulo P, Loria P. Nonalcoholic fatty liver
disease: a precursor of the metabolic syndrome. Dig Liver Dis 2015;47:181-90.

[5] Ballestri S, Nascimbeni F, Romagnoli D, Lonardo A. The independent predictors
of non-alcoholic steatohepatitis and its individual histological features: insulin
resistance, serum uric acid, metabolic syndrome, alanine aminotransferase and
serum total cholesterol are a clue to pathogenesis and candidate targets for
treatment. Hepatol Res 2016;46:1074-87.

[6] Yki-Jdrvinen H. Non-alcoholic fatty liver disease as a cause and a consequence
of metabolic syndrome. Lancet Diabetes Endocrinol 2014;2:901-10.

[7] Valenti L, Romeo S. Destined to develop NAFLD? The predictors of fatty liver
from birth to adulthood. ] Hepatol 2016;65:668-70.

[8] Lonardo A, Ballestri S, Targher G. “Not all forms of NAFLD were created equal”
Do metabolic syndrome-related NAFLD and PNPLA3-related NAFLD exert a
variable impact on the risk of early carotid atherosclerosis? Atherosclerosis
2017;257:253-5.

[9] Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M. Global epi-
demiology of nonalcoholic fatty liver disease — meta-analytic assessment of
prevalence, incidence, and outcomes. Hepatology 2016;64:73-84.

[10] Arroyo-Johnson C, Mincey KD. Obesity epidemiology worldwide. Gastroenterol
Clin North Am 2016;45:571-9.

[11] WHO Expert Consultation. Appropriate body-mass index for Asian popu-
lations and its implications for policy and intervention strategies. Lancet
2004;363:157-63.

[12] Stefan N, Haring HU, Schulze MB. Metabolically healthy obesity: the low-
hanging fruitin obesity treatment? Lancet Diabetes Endocrinol 2018;6:249-58.

[13] Smith GI, Mittendorfer B, Klein S. Metabolically healthy obesity: facts and fan-
tasies. ] Clin Invest 2019;129:3978-89.

[14] Vague]. Significance of obesity in medical practice. Mars Med 1953;90:179-89.

[15] Sahakyan KR, Somers VK, Rodriguez-Escudero JP, Hodge DO, Carter RE, Sochor
0O, et al. Normal-weight central obesity: implications for total and cardiovas-
cular mortality. Ann Intern Med 2015;163:827-35.

[16] Ding C, Chan Z, Magkos F. Lean, but not healthy: the ‘metabolically obese,
normal-weight’ phenotype. Curr Opin Clin Nutr Metab Care 2016;19:408-17.

[17] Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman ]I, Donato KA, et al.
Harmonizing the metabolic syndrome: a joint interim statement of the Inter-
national Diabetes Federation Task Force on Epidemiology and Prevention;
National Heart Lung, and Blood Institute; American Heart Association; World
Heart Federation; International Atherosclerosis Society; and International
Association for the Study of Obesity. Circulation 2009;120:1640-5.

[18] Kushner RF, Kahan S. Introduction: the state of obesity in 2017. Med Clin North
Am 2018;102:1-11.

[19] Pang Q, Zhang ]JY, Song SD, Qu K, Xu XS, Liu SS, et al. Central obesity and non-
alcoholic fatty liver disease risk after adjusting for body mass index. World ]
Gastroenterol 2015;21:1650-62.

[20] Non-alcoholic Fatty Liver Disease Study Group, Lonardo A, Bellentani S, Argo
CK, Ballestri S, Byrne CD, et al. Epidemiological modifiers of non-alcoholic fatty
liver disease: focus on high-risk groups. Dig Liver Dis 2015;47:997-1006.

[21] Bedogni G, Miglioli L, Masutti F, Tiribelli C, Marchesini G, Bellentani S. Preva-
lence of and risk factors for nonalcoholic fatty liver disease: the Dionysos
nutrition and liver study. Hepatology 2005;42:44-52.

[22] Bhaskaran K, Dos-Santos-Silva I, Leon DA, Douglas IJ, Smeeth L. Association of
BMIwith overall and cause-specific mortality: a population-based cohort study
of 3.6 million adults in the UK. Lancet Diabetes Endocrinol 2018;6:944-53.

[23] Frith], Day CP, Robinson L, Elliott C, Jones DE, Newton JL. Potential strategies to
improve uptake of exercise interventions in non-alcoholic fatty liver disease. |
Hepatol 2010;52:112-6.

[24] Mili¢ S, Luli¢ D, Stimac D. Non-alcoholic fatty liver disease and obesity:
biochemical, metabolic and clinical presentations. World ] Gastroenterol
2014;20:9330-7.

[25] HsiaoTJ, Chen]C, Wang]D. Insulin resistance and ferritin as major determinants
of nonalcoholic fatty liver disease in apparently healthy obese patients. Int ]
Obes Relat Metab Disord 2004;28:167-72.

[26] Thamer C, Machann J, Haap M, Stefan N, Heller E, Schnodt B, et al. Intrahepatic
lipids are predicted by visceral adipose tissue mass in healthy subjects. Diabetes
Care 2004;27:2726-9.

[27] Marrin P, Andersson B, Ottosson M, Olbe L, Chowdhury B, Kvist H, et al. The mor-
phology and metabolism of intraabdominal adipose tissue in men. Metabolism
1992;41:1242-8.


http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0430
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0435
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0440
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0445
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0450
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0455
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0460
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0465
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0470
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0475
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0480
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0485
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0490
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0495
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0500
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0505
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0510
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0515
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0520
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0525
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0530
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0535
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0540
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0545
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0550
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0555
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0560

A. Lonardo et al. / Annals of Hepatology 19 (2020) 359-366 365

[28] Byrne CD, Targher G. Ectopic fat, insulin resistance, and nonalcoholic fatty liver
disease: implications for cardiovascular disease. Arterioscler Thromb Vasc Biol
2014;34:1155-61.

[29] NascimbeniF, Ballestri S, Machado MV, Mantovani A, Cortez-Pinto H, Targher G,
et al. Clinical relevance of liver histopathology and different histological classi-
fications of NASH in adults. Expert Rev Gastroenterol Hepatol 2018;12:351-67.

[30] KimD,KimW, Joo SK,Han ], KimJH, Harrison SA, et al. Association between body
size-metabolic phenotype and nonalcoholic steatohepatitis and significant
fibrosis. ] Gastroenterol 2019, http://dx.doi.org/10.1007/s00535-019-01628-z
[Epub ahead of print].

[31] Caldwell SH, Crespo DM. The spectrum expanded: cryptogenic cirrhosis and
the natural history of non-alcoholic fatty liver disease. ] Hepatol 2004;40:
578-84.

[32] RinaldiL, NascimbeniF, Giordano M, Masetti C, Guerrera B, Amelia A, et al. Clin-
ical features and natural history of cryptogenic cirrhosis compared to hepatitis
Cvirus-related cirrhosis. World ] Gastroenterol 2017;23:1458-68.

[33] Mantovani A, Byrne CD, Bonora E, Targher G. Nonalcoholic fatty liver dis-
ease and risk of incident type 2 diabetes: a meta-analysis. Diabetes Care
2018;41:372-82.

[34] Lonardo A, Nascimbeni F, Mantovani A, Targher G. Hypertension, diabetes,
atherosclerosis and NASH: cause or consequence? ] Hepatol 2018;68:335-52.

[35] Fan]G, Kim SU, Wong VW. New trends on obesity and NAFLD in Asia. ] Hepatol
2017;67:862-73.

[36] lacobini C, Pugliese G, Blasetti Fantauzzi C, Federici M, Menini S. Metabolically
healthy versus metabolically unhealthy obesity. Metabolism 2019;92:51-60.

[37] Kramer CK, Zinman B, Retnakaran R. Are metabolically healthy overweight and
obesity benign conditions? A systematic review and meta-analysis. Ann Intern
Med 2013;159:758-69.

[38] Haskins IN, Chang J, Nor Hanipah Z, Singh T, Mehta N, McCullough AJ, et al.
Patients with clinically metabolically healthy obesity are not necessarily
healthy subclinically: further support for bariatric surgery in patients without
metabolic disease? Surg Obes Relat Dis 2018;14:342-6.

[39] Sung KC, Cha SC, Sung JW, So MS, Byrne CD. Metabolically healthy obese sub-
jects are at risk of fatty liver but not of pre-clinical atherosclerosis. Nutr Metab
Cardiovasc Dis 2014;24:256-62.

[40] Chang Y, Jung HS, Cho ], Zhang Y, Yun KE, Lazo M, et al. Metabolically healthy
obesity and the development of nonalcoholic fatty liver disease. Am J Gastroen-
terol 2016;111:1133-40.

[41] Huh JH, Kim K], Kim SU, Han SH, Han KH, Cha BS, et al. Obesity is more closely
related with hepatic steatosis and fibrosis measured by transient elastography
than metabolic health status. Metabolism 2017;66:23-31.

[42] Gutiérrez-Grobe Y, Judrez-Hernandez E, Sanchez-Jiménez BA, Uribe-Ramos
MH, Ramos-Ostos MH, Uribe M, et al. Less liver fibrosis in metabolically healthy
compared with metabolically unhealthy obese patients with non-alcoholic
fatty liver disease. Diabetes Metab 2017;43:332-7.

[43] Ampuero ], Aller R, Gallego-Duran R, Banales JM, Crespo ], Garcia-Monz6n
C, et al. The effects of metabolic status on non-alcoholic fatty liver disease-
related outcomes, beyond the presence of obesity. Aliment Pharmacol Ther
2018;48:1260-70.

[44] Kim Y, Chang Y, Cho YK, Ahn J, Shin H, Ryu S. Metabolically healthy versus
unhealthy obesity and risk of fibrosis progression in non-alcoholic fatty liver
disease. Liver Int 2019;39:1884-94.

[45] Hashimoto Y, Hamaguchi M, Fukuda T, Ohbora A, Kojima T, Fukui M. Fatty liver
as a risk factor for progression from metabolically healthy to metabolically
abnormal in non-overweight individuals. Endocrine 2017;57:89-97.

[46] Hwang YC, Ahn HY, Park CY. Association between nonalcoholic fatty liver dis-
ease and future deterioration of metabolic health: a cohort study. Obesity
(Silver Spring) 2019;27:1360-6.

[47] Chang Y, Ryu S, Suh BS, Yun KE, Kim CW, Cho SI. Impact of BMI on the incidence
of metabolic abnormalities in metabolically healthy men. Int ] Obes (Lond)
2012;36:1187-94.

[48] Gémez-Ambrosi J, Catalan V, Rodriguez A, Andrada P, Ramirez B, Ibafiez P,
et al. Increased cardiometabolic risk factors and inflammation in adipose
tissue in obese subjects classified as metabolically healthy. Diabetes Care
2014;37:2813-21.

[49] StenderS, Kozlitina], Nordestgaard BG, Tybjaerg-Hansen A, Hobbs HH, Cohen JC.
Adiposity amplifies the genetic risk of fatty liver disease conferred by multiple
loci. Nat Genet 2017;49:842-7.

[50] Eslam M, George ]. Genetic contributions to NAFLD: leveraging shared genetics
to uncover systems biology. Nat Rev Gastroenterol Hepatol 2020;17:40-52.

[51] Liu DJ, Peloso GM, Yu H, Butterworth AS, Wang X, Mahajan A, et al. Exome-
wide association study of plasma lipids in >300,000 individuals. Nat Genet
2017;49:1758-66.

[52] Larner DP, Morgan SA, Gathercole LL, Doig CL, Guest P, Weston C, et al.
Male 113-HSD1 knockout mice fed trans-fats and fructose are not protected
from metabolic syndrome or nonalcoholic fatty liver disease. Endocrinology
2016;157:3493-504.

[53] Lutz SZ, Peter A, Machicao F, Lamprinou A, Machann J, Schick F, et al. Genetic
variation in the 11f-hydroxysteroid-dehydrogenase 1 gene determines NAFLD
and visceral obesity. ] Clin Endocrinol Metab 2016;101:4743-51.

[54] Liu J, Xu Y, Hu Y, Wang G. The role of fibroblast growth factor 21 in the
pathogenesis of non-alcoholic fatty liver disease and implications for therapy.
Metabolism 2015;64:380-90.

[55] Sanyal A, Charles ED, Neuschwander-Tetri BA, Loomba R, Harrison
SA, Abdelmalek MF, et al. Pegbelfermin (BMS-986036), a PEGylated
fibroblast growth factor 21 analogue, in patients with non-alcoholic

steatohepatitis: arandomised, double-blind, placebo-controlled, phase 2a trial.
Lancet 2019;392:2705-17.

[56] Li]J, Song ], Zaytseva YY, Liu Y, Rychahou P, Jiang K, et al. An obligatory role for
neurotensin in high-fat-diet-induced obesity. Nature 2016;533:411-5.

[57] Barchetta I, Cimini FA, Leonetti F, Capoccia D, Di Cristofano C, Silecchia G,
et al. Increased plasma proneurotensin levels identify NAFLD in adults with
and without type 2 diabetes. ] Clin Endocrinol Metab 2018;103:2253-60.

[58] Mulder P, Morrison MC, Wielinga PY, van Duyvenvoorde W, Kooistra T,
Kleemann R. Surgical removal of inflamed epididymal white adipose tissue
attenuates the development of non-alcoholic steatohepatitis in obesity. Int ]
Obes (Lond) 2016;40:675-84.

[59] du Plessis J, van Pelt ], Korf H, Mathieu C, van der Schueren B, Lannoo M,
et al. Association of adipose tissue inflammation with histologic severity of
nonalcoholic fatty liver disease. Gastroenterology 2015;149, 635-48.e14.

[60] Tai CM, Huang CK, Tu HP, Hwang JC, Yeh ML, Huang CF, et al. Interactions of a
PPARGC1A variant and a PNPLA3 variant affect nonalcoholic steatohepatitis in
severely obese Taiwanese patients. Medicine (Baltimore) 2016;95:e3120.

[61] Di Costanzo A, D’Erasmo L, Polimeni L, Baratta F, Coletta P, Di Martino M,
et al. Non-alcoholic fatty liver disease and subclinical atherosclerosis: a com-
parison of metabolically- versus genetically-driven excess fat hepatic storage.
Atherosclerosis 2017;257:232-9.

[62] Mancina RM, Matikainen N, Maglio C, Séderlund S, Lundbom N, Hakkarainen
A, et al. Paradoxical dissociation between hepatic fat content and de
novo lipogenesis due to PNPLA3 sequence variant. ] Clin Endocrinol Metab
2015;100:E821-5.

[63] Franko A, Merkel D, Kovarova M, Hoene M, Jaghutriz BA, Heni M, et al. Dissoci-
ation of fatty liver and insulin resistance in 1148M PNPLA3 carriers: differences
indiacylglycerol (DAG)FA18:1 lipid species as a possible explanation. Nutrients
2018;10(9), pii: E1314.

[64] Kantartzis K, Peter A, Machicao F, Machann ], Wagner S, Konigsrainer I, et al.
Dissociation between fatty liver and insulin resistance in humans carrying a
variant of the patatin-like phospholipase 3 gene. Diabetes 2009;58:2616-23.

[65] Lonardo A, Lombardinis$, Scaglioni F, Carulli L, Ricchi M, Ganazzi D, et al. Hepatic
steatosis and insulin resistance: does etiology make a difference? ] Hepatol
2006;44:190-6.

[66] Amaro A, Fabbrini E, Kars M, Yue P, Schechtman K, Schonfeld G, et al. Dissocia-
tion between intrahepatic triglyceride content and insulin resistance in familial
hypobetalipoproteinemia. Gastroenterology 2010;139:149-53.

[67] PettasS, ValentiL, Svegliati-Baroni G, Ruscica M, Pipitone R, Dongiovanni P, et al.
Fibronectin type iii domain-containing protein 5 rs3480 A>G polymorphism,
irisin, and liver fibrosis in patients with nonalcoholic fatty liver disease. J Clin
Endocrinol Metab 2017;102:2660-9.

[68] Benbow JH, Thompson K], Cope HL, Brandon-Warner E, Culberson CR,
Bossi KL, et al. Diet-induced obesity enhances progression of hepatocellu-
lar carcinoma through tenascin-C/toll-like receptor 4 signaling. Am ] Pathol
2016;186:145-58.

[69] Fujiwara N, Nakagawa H, Enooku K, Kudo Y, Hayata Y, Nakatsuka T, et al. CPT2
downregulation adapts HCC to lipid-rich environment and promotes carcino-
genesis via acylcarnitine accumulation in obesity. Gut 2018;67:1493-504.

[70] Loria P, Marchesini G, Nascimbeni F, Ballestri S, Maurantonio M, Carubbi F,
et al. Cardiovascular risk, lipidemic phenotype and steatosis. A comparative
analysis of cirrhotic and non-cirrhotic liver disease due to varying etiology.
Atherosclerosis 2014;232:99-109.

[71] Lonardo A, Lugari S, Ballestri S, Nascimbeni F, Baldelli E, Maurantonio M. A
round trip from nonalcoholic fatty liver disease to diabetes: molecular targets
to the rescue? Acta Diabetol 2019;56:385-96.

[72] Liu M, Wang ], Zeng ], Cao X, He Y. Association of NAFLD with diabetes and the
impact of BMI changes: a 5-year cohort study based on 18,507 elderly. ] Clin
Endocrinol Metab 2017;102:1309-16.

[73] Tominaga M, Uno K, Yagi K, Fukui M, Hasegawa G, Yoshikawa T, et al.
Association between capacity of interferon-alpha production and metabolic
parameters. ] Interferon Cytokine Res 2010;30:451-4.

[74] Wieser V, Adolph TE, Grander C, Grabherr F, Enrich B, Moser P, et al. Adi-
pose type I interferon signalling protects against metabolic dysfunction. Gut
2018;67:157-65.

[75] Stanhope KK, Schwarz JM, Keim NL, Griffen SC, Bremer AA, Graham ]L,
et al. Consuming fructose-sweetened, not glucose-sweetened, beverages
increases visceral adiposity and lipids and decreases insulin sensitivity in over-
weight/obese humans. ] Clin Invest 2009;119:1322-34.

[76] Ma ], Fox CS, Jacques PF, Speliotes EK, Hoffmann U, Smith CE, et al. Sugar-
sweetened beverage, diet soda, and fatty liver disease in the Framingham Heart
Study cohorts. ] Hepatol 2015;63:462-9.

[77] Kantartzis K, Thamer C, Peter A, Machann ], Schick F, Schraml C, et al. High
cardiorespiratory fitness is an independent predictor of the reduction in liver
fat during a lifestyle intervention in non-alcoholic fatty liver disease. Gut
2009;58:1281-8.

[78] Argo CK, Stine ]G, Henry ZH, Lackner C, Patrie JT, Weltman AL, et al.
Physical deconditioning is the common denominator in both obese and over-
weight subjects with nonalcoholic steatohepatitis. Aliment Pharmacol Ther
2018;48:290-9.

[79] Abderrahmani A, Yengo L, Caiazzo R, Canouil M, Cauchi S, Raverdy V, et al.
Increased hepatic PDGF-AA signaling mediates liver insulin resistance in
obesity-associated type 2 diabetes. Diabetes 2018;67:1310-21.

[80] Lonardo A, Nascimbeni F, Maurantonio M, Marrazzo A, Rinaldi L, Adinolfi LE.
Nonalcoholic fatty liver disease: evolving paradigms. World ] Gastroenterol
2017;23:6571-92.


http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0565
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0570
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
dx.doi.org/10.1007/s00535-019-01628-z
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0580
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0585
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0590
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0595
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0600
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0605
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0610
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0615
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0620
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0625
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0630
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0635
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0640
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0645
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0650
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0655
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0660
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0665
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0670
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0675
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0680
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0685
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0690
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0695
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0700
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0705
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0710
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0715
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0720
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0725
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0730
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0735
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0740
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0745
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0750
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0755
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0760
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0765
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0770
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0775
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0780
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0785
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0790
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0795
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0800
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0805
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0810
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0815
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0820
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0825

366 A. Lonardo et al. / Annals of Hepatology 19 (2020) 359-366

[81] Zhang S, Du T, Li M, Lu H, Lin X, Yu X. Combined effect of obesity and uric [84] Zarrinpar A, Gupta S, Maurya MR, Subramaniam S, Loomba R. Serum

acid on nonalcoholic fatty liver disease and hypertriglyceridemia. Medicine microRNAs explain discordance of non-alcoholic fatty liver disease in

(Baltimore) 2017;96:e6381. monozygotic and dizygotic twins: a prospective study. Gut 2016;65:
[82] Legry V, Francque S, Haas JT, Verrijken A, Caron S, Chavez-Talavera O, et al. Bile 1546-54.

acid alterations are associated with insulin resistance, but not with NASH, in [85] Hanin G, Yayon N, Tzur Y, Haviv R, Bennett ER, Udi S, et al. miRNA-132 induces

obese subjects. ] Clin Endocrinol Metab 2017;102:3783-94. hepatic steatosis and hyperlipidaemia by synergistic multitarget suppression.
[83] Chen ], Zheng M, Liu ], Luo Y, Yang W, Yang ], et al. Ratio of conjugated chen- Gut 2018;67:1124-34.

odeoxycholic to muricholic acids is associated with severity of nonalcoholic
steatohepatitis. Obesity (Silver Spring) 2019;27:2055-66.


http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0830
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0835
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0840
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0845
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850
http://refhub.elsevier.com/S1665-2681(20)30023-5/sbref0850

	Epidemiology and pathophysiology of the association between NAFLD and metabolically healthy or metabolically unhealthy obe...
	1 Introduction
	1.1 NAFLD definition, burden and outcomes
	1.2 Obesity definition, burden and outcomes
	1.3 Aim of the review

	2 Epidemiology
	2.1 Association between MUO and NAFLD
	2.2 Association between MHO and NAFLD

	3 Pathophysiology
	3.1 Mechanisms of liver injury in obesity
	3.2 Mechanisms and risk factors for the development of MUO in NAFLD

	4 Conclusion
	Conflict of interest
	References


