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Introduction  and aim: The  gold-standard  for fibrosis  diagnosis  in non-alcoholic  fatty  liver disease  (NAFLD)
is liver  biopsy,  despite  its invasive  approach,  sampling  limitations  and  variability  among  observers.  The
objective  was  to validate  the  performance  of  non-invasive  methods  (FibroscanTM;  APRI,  FIB4  and  NAFLD
score)  comparing  with  liver  biopsy  in the  evaluation  of liver  fibrosis  in  patients  with NAFLD.
Material  and  methods:  NAFLD  patients  ≥18  years  of age  who  were  submitted  to liver biopsy  were  included
and  evaluated  at two reference  tertiary  hospitals  in Brazil  with  transient  hepatic  elastography  (THE)
assessment  through  FibroscanTM, APRI,  FIB4  and  NAFLD  scores  were  determined.  Sensitivity,  specificity,
positive  (PPV)  and negative  (NPV)  predictive  values  for the diagnosis  of advanced  fibrosis  were  calculated
to  evaluate  the  performance  of these  non-invasive  methods  in  NAFLD  patients,  adopting  liver  biopsy  as
the  gold  standard.
Results: A  total  of  104 patients  were  studied.  At three  different  cutoff  values  (7.9,  8.7  and  9.6  kPa)  THE
presented  the  highest  sensitivity  values  (95%,  90%  and  85%  respectively),  and  the highest  NPV  (98%,  96.4%

and  95.1%  respectively)  for  the  diagnosis  of  advanced  fibrosis.  It also  presented  the  highest  AUROC  (0.87;
CI 95%  0.78–0.97).
Conclusion:  When  compared  to the  gold  standard,  transient  hepatic  elastography  presented  the best
performance  for the  diagnosis  and  exclusion  of  advanced  fibrosis  in  patients  with NAFLD,  overcoming
APRI,  FIB4  and  NAFLD  score.
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. Introduction

Non-alcoholic fatty liver disease (NAFLD) is a clinically rele-
ant condition. It presents an evolutionary potential, including the
evelopment of nonalcoholic steatohepatitis (NASH), cirrhosis and

nherent complications such as hepatocellular carcinoma [1–4].
NAFLD prevalence in the general population is unknown, mainly

ue to the high number of asymptomatic patients. It has been

eported that it occurs in 20% of the population and it is already
onsidered the most frequent liver disease in the United States of
merica [5–7]. In high-risk groups, its prevalence is higher, and may
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exceed 90% in morbid obese candidates for bariatric surgery, 69%
in type-2 diabetic patients and 50% in dyslipidemic patients [8,9]. A
NAFLD prevalence of 90.4% was  previously reported in obese indi-
viduals prospectively evaluated for bariatric surgery in our center
[10].

The diagnosis of NAFLD is based on the presence of steatosis on
imaging or liver biopsy, as long as there is no alcohol consump-
tion (less than 30 g/day for men  and 20 g/day for women) [11],
secondary causes for steatosis or coexisting liver disease [8,9]. The
current gold standard method for NAFLD diagnosis is liver biopsy.
Nevertheless, it is an invasive method, has sampling limitations and
presents variability among observers [12].
The use of noninvasive models to predict liver fibrosis may  be an
option for the staging of the disease, although not totally satisfac-
tory. Serum markers have been shown to present a good accuracy
in the determination of advanced fibrosis in viral hepatitis [13–15].
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owever, the lack of precision in the determination of more incip-
ent fibrosis and the paucity of studies in NAFLD are limitations of
hese tools [16].

The most promising noninvasive method for assessing liver
brosis currently appears to be transient hepatic elastography
THE) (FibroscanTM). The technique is fast, reproducible and does
ot cause discomfort or risks to the patient. The cutoff points vary
ccording to the etiology of liver disease and most studies have been
erformed on patients with chronic hepatitis C [14,17,18], and have
ot yet been fully validated for NAFLD [19–29]. Indeed, this is the
rst study that evaluates the accuracy of elastography in Brazilian
AFLD population.

Due to its practicality and low cost, scores derived from serolog-
cal tests such as the APRI score (aspartate aminotransferase – AST
o Platelet Ratio Index), the FIB4 score (consider age, AST, alanine
minotransferase – ALT and platelets) and NAFLD score (consider
ge, body mass index, AST, ALT, albumin, platelets and the presence
f diabetes/insulin resistance) – also deserve to be highlighted [8,9].

The aim of the present study was to validate the performance of
on-invasive methods (FibroscanTM, APRI, FIB4 and NAFLD scores)

n assessing liver fibrosis in patients with NAFLD comparing to liver
iopsy as a gold standard.

. Material and methods

Patients with NAFLD from the Gastroenterology/Hepatology
utpatient clinic of Santa Casa de Misericórdia, Porto Alegre, and
rom the Clementino Fraga Filho University Hospital at the Fed-
ral University of Rio de Janeiro, two reference tertiary hospitals in
razil, were prospectively evaluated from January 2016 to January
017 and a convenience sample was obtained for the study.

Inclusion criteria were age greater than or equal to 18 years;
iagnosis of NAFLD by liver biopsy [30,31] and THE (FibroscanTM,
chosens, France) performed with no more than 3 months apart
rom liver biopsy. Exclusion criteria were diagnosis of hepatitis B or
; presence of significant alcohol consumption (more than 30 g/day

or men  and 20 g/day for women) [11]; other causes of chronic liver
isease, secondary NAFLD and hepatocellular carcinoma.

Liver biopsies were obtained through an ultrasound-guided
echnique using a Tru-cut needle. Histological slides were coded
nd read by two expert pathologists, who were unaware of the
atient’s identity and history. A minimum length of 15 mm of the
iopsy specimen or the presence of at least 10 complete portal
racts was required. Steatosis was assessed as the percentage of
epatocytes containing fat droplets (minimum 5%) and evaluated
s a categorical variable. The Kleiner classification [30] was  used
o stage fibrosis from 0 to 4. Advanced fibrosis was considered for
brosis stage ≥F3.

The studied population was stratified into two  groups consid-
ring the staging of fibrosis at liver biopsy: with (≥F3) and without
dvanced fibrosis (<F3).

Weight, height and body mass index (BMI) were measured in
ll patients and laboratory tests (ALT, AST, total and direct biliru-
in, platelets, albumin, glucose and insulin) were also performed
o calculate noninvasive scores (APRI, FIB4 and NAFLD).

APRI score was calculated using the AST and platelet variables
31]. For the evaluation of significant fibrosis, APRI score was  cat-
gorized into absence (value ≤0.5) or presence (value ≥1.5) of
ignificant fibrosis [32]. A cutoff value of 0.98 was also evaluated as
uggested by Kruger et al. [33] specifically for NAFLD.
FIB4 score was calculated considering age, AST, ALT and platelet
alues. For the evaluation of advanced fibrosis, FIB4 score was  cat-
gorized into absence (value ≤1.3) or presence (value ≥2.67) of
dvanced fibrosis [34].
ology 18 (2019) 445–449

NAFLD score included age, BMI, insulin resistance or diabetes
mellitus type 2, aminotransferases, platelets and albumin values
[16]. For the exclusion of advanced fibrosis, a NAFLD score cutoff
value under −1.455 was adopted. A NAFLD score cutoff value higher
than 0.675 was  considered for the diagnosis of advanced fibrosis
[8,9].

Transient hepatic elastography was  performed by a specialized
physician experienced with the procedure (at least 500 examina-
tions performed). The physician was  blinded for patient data. A
FibroscanTM device – Echosens (Paris) was  used and the results
were expressed in kilopascals (kPa). The exam was performed after
a 2-h fast. Procedures were considered reliable and included for
analysis only when they presented at least 10 valid shots, a success
rate of at least 60% and an interquartile range (IQR) of liver stiffness
(LS) value under or equal to 30%. The XL probe was  used when it
was not possible to estimate LS with the M probe. To evaluate THE
performance, three different cutoff values were used as proposed
by Wong et al. [19,20] with the M probe (cutoffs of 7.9, 8.7 and
9.6 kPa). When the XL probe was used the 7.9 probe M cutoff was
substituted by 7.2 as suggested by Wong et al. [21].

The study was submitted and approved by the local Ethics Com-
mittee, and all patients signed the Informed Consent.

2.1. Statistical analysis

Sensitivity, specificity, positive predictive (PPV) and negative
predictive values (NPV) were calculated for each test in comparison
to liver biopsy.

The symmetry of the variables was assessed using the
Kolmogorov–Smirnov test. Variables with symmetrical distribu-
tion were described by mean and standard deviation. Variables
with asymmetric distribution were described by the median and
the interquartile range (25th and 75th percentiles).

The area under the curve (AUROC) with the respective confi-
dence interval 95% (CI 95%) was  calculated for all tests.

The categorical variables were described by frequencies and per-
centages.

The software used in the analysis was  SPSS v.23.0 (IBM, United
States).

3. Results

One hundred and four patients were included. Mean age was
55.3 ± 10.0 years and mean BMI  33.0 ± 5.1 kg/m2. The majority
(74.0%) of patients were female (Table 1).

Liver biopsies were representative, with 18.5 ± 5.2 portal tracts.
All patients presented steatosis in liver biopsy, but moderate or
severe steatosis was  present in 68.4%, and steatohepatitis in 76.0%.
In addition, fibrosis was diagnosed at stages F0 to F2 in 80.8% of
patients and at advanced fibrosis or cirrhosis in 19.2% of patients
(Table 1 and Fig. 1).

Besides that, THE results presented a median value of 7.9 kPa
(5.7–12.0 kPa) with an IQR of 16.0 ± 6.3 and a mean controlled
attenuation parameter result (CAP) of 324.2 ± 57.7 dBm/min. The
results of APRI, FIB4 and NAFLD scores are also presented in Table 1.

When APRI, FIB4 and NAFLD scores were compared to the 3 dif-
ferent cutoff values analyzed for THE using the liver biopsy as the
gold standard (Table 2), it is observed that THE presented the high-
est sensitivity and NPV for every different cutoff points evaluated.
Similarly, the best AUROC was  obtained with the THE (Table 3).
4. Discussion

It has been widely reported that blood fibrosis tests and tran-
sient hepatic elastography (THE) require further validation in
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Table  1
Clinical characteristics of 104 patients submitted to liver biopsy and non-invasive
diagnostic tests.

Characteristic N = 104

Female; n (%) 77 (74.0)
Age (years); mean ± SD 55.3 ± 10.0
BMI  (kg/m2); mean ± SD 33.0 ± 5.1
Systemic arterial hypertension; n (%) 79 (76.7)
Diabetes mellitus; n (%) 67 (64.4)
Liver biopsy parameters

Steatosis moderate/severe; n (%) 67 (68.4)
F0; n (%) 34 (32.7)
F1; n (%) 41 (39.4)
F2; n (%) 09 (8.6)
F3; n (%) 09 (8.6)
F4; n (%) 11 (10.6)
Number of portal tracts in the liver biopsy; mean ± SD 18.5 ± 5.2

THE (kPa); median (IQR) 7.9 (5.7–12.0)
IQR; mean ± SD 16.0 ± 6.3
CAP  (dBm/min); mean ± SD 324.2 ± 57.7

APRI; median (IQR) 0.34 (0.24–0.54)
APRI ≥1.5; n (%) 06 (5.8)
APRI ≤ 0.5; n (%) 76 (73.1)

FIB4; median (IQR) 1.01 (0.81–1.48)
FIB4 ≥2.67; n (%) 07 (6.7)
FIB4 ≤ 1.3; n (%) 72 (69.20)

NAFLD score; mean ± SD −0.80 ± 1.36
NAFLD ≥0.676; n (%) 15 (14.4)
NAFLD <−1.455; n (%) 41 (39.4)

S
r
p
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Table 2
Diagnostic performance of THE, APRI and FIB4 to identify advanced fibrosis in rela-
tion to liver biopsy in NAFLD patients (n = 104).

Method Sensitivity (%) Specificity (%) PPV (%) NPV (%)

THE 7.9 kPa 95.0 58.3 35.2 98.0
THE 8.7 kPa 90.0 64.3 37.5 96.4
THE 9.6 kPa 85.0 69.0 39.5 95.1
APRI 0.98 35.0 95.2 63.3 86.0
APRI 1.5 33.3 97.1 66.7 89.5
FIB4 50.0 98.5 85.7 91.7
NAFLD 60.0 80.4 40.0 90.2

THE = transient hepatic elastography; kPa = kilopascals; PPV = positive predictive
value; NPV = negative predictive value; NAFLD = non-alcoholic fatty liver disease.

Table 3
AUROC for the identification of advanced fibrosis according to THE, APRI, FIB4 and
NAFLD score in relation to liver biopsy (n = 104).

Method AUROC (CI 95%)

THE 0.87 (0.78–0.97)
APRI 0.82 (0.72–0.93)
FIB4 0.78 (0.65–0.92)
NAFLD score 0.72 (0.59–0.84)

F
fi

D = standard deviation; BMI  = body mass index; THE = transient hepatic elastog-
aphy; IQR = interquartile range; kPa = kilopascals; CAP = controlled attenuation
arameter; NAFLD = non-alcoholic fatty liver disease.

AFLD [28,29,35–37]. The present study shows that THE should be
onsidered a good non-invasive method for exclusion of advanced
iver fibrosis, overcoming other established tests as APRI and FIB4

nd even NAFLD score and might be used as the preferred non-
nvasive tool to assess NAFLD-related fibrosis.

However, other non-invasive tests that have been assessed in
he present study may  also be considered as useful tools, especially

ig. 1. (A) Steatosis (fatty change) (HE – 200×). (B) Lobular inflammation, hepatocellular b
brosis (Masson trichrome 400×).
THE = transient hepatic elastography; AUROC = area under the curve; CI = confidence
interval; NAFLD = non-alcoholic fatty liver disease.

in low income countries with difficult assess to elastography. APRI,
FIB4 and NAFLD scores do not require any additional special exam-
ination for their calculation, which facilitates their application
with a low cost in daily NAFLD clinic. They might be used even
before elastography in the first clinic evaluation to estimate the
fibrosis stage of NAFLD patients. Both NAFLD score, FIB4 score and
THE had also been considered suitable for clinical use by the recent
guidelines published by the American Association for the Study

of Liver Diseases (AASLD) [9] or the European Association for the
Study of the Liver (EASL) [11]. Hence, in the setting where both
methods are available, THE may  be more useful since it has the

allooning (HE – 200×). (C) Pericellular fibrosis (Masson trichrome 400×). (D) Septal
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ighest sensitivity and negative predictive value for the evaluation
f fibrosis as shown in the present study.

NAFLD score has been widely used score in clinical practice [8,9]
espite its limitation in the detection of low-stage fibrosis. Using
alues below the lowest (−1.455) or above the highest (0.675) cut-
ff point, it is able to predict absence or presence of advanced
brosis in 75% of the patients evaluated, and it is possible to avoid

iver biopsy in most cases [16]. However, in this study, NAFLD score
resented a low sensibility and positive predictive value. Although
he mean NAFLD score in the present study was −0.80, higher than
he cut-off value that excludes the presence of advanced fibrosis,
6.2% of the patients were in the gray zone.

In the study of Kruger et al. [33] it was observed that the per-
ormance of the APRI score presented a sensitivity of 75% and
pecificity of 86% when using a cutoff point of 0.98 for detection of
dvanced fibrosis in patients with NAFLD. However, in the present
tudy, the APRI score showed a very low sensitivity when both
utoff points of 1.5 or 0.98 were evaluated.

Several non-invasive algorithms based on clinical and biochemi-
al variables have been developed to detect individuals with NAFLD
nd advanced fibrosis. However, major drawbacks include reduced
ccuracy for detection of earlier fibrosis stages and the high pro-
ortion of patients with undetermined results. These non-invasive
coring systems includes NAFLD score, FIB-4, APRI and BARD score.
espite these biochemical tests presented good diagnostic efficacy,
any patients fall in-between the lower and upper threshold val-

es (indeterminate results), and many factors such as age, diabetes,
nd prevalence of fibrosis may  influence their diagnostic perfor-
ance [38].
Transient hepatic elastography has been successful in identify-

ng advanced fibrosis in patients with hepatitis B and C viruses,
nd has shown high sensitivity and specificity also in patients with
AFLD [20,21,26,27]. The present study indicates that THE may  be

 good method to exclude advanced fibrosis because of the high
PV, similar to what was previously described [11]. However, the
5%CI of the AUROC were wide, and the overlapping should limit
he interpretation of significance of the data. This method has also
he advantage of being able to categorize the different stages of
brosis, increasing the performance [9].

Three different cutoffs were analyzed in the present study, and
ll of them presented high sensitivity and NPV. The best perfor-
ance was observed with the cutoff of 7.9 kPa. However, the best

pecificity was obtained with the 9.6 kPa cutoff, although very simi-
ar to the other cutoffs. Many different cutoffs have been evaluated,
nd it should be noted there is a great controversy about the best
utoff to predict F3 or F4 in NAFLD patients [22–24,27]. Corrobo-
ating these findings, a combination of two or more noninvasive
ethods has been recommended to provide additional diagnostic

ccuracy and to avoid diagnosis by hepatic biopsy [11].
The validity of THE in the diagnosis of fibrosis in patients with

AFLD has been evaluated in a recent meta-analysis by Hashemi
t al. [39]. Seven articles were included, consisting of 698 patients.
he authors showed that as fibrosis increases, the sensitivity (87.5%,
3.7% and 96.2% for F2, F3 and F4 respectively) and specificity
78.4%, 91.1% and 92.2% for F2, F3 and F4 respectively) also improve,
oncluding that THE can be considered to exclude liver cirrhosis,
ut more studies are required to confirm the results [39].

A cross-sectional study evaluated eight non-invasive serum
ests (BARD, NAFLD fibrosis score, FibroMeterNAFLD, APRI, FIB4,
ibroTest, Hepascore, FibroMeterV2G) and THE in 452 NAFLD
atients with liver biopsy. The authors identified THE and
ibroMeterV2G as the most accurate methods for the noninvasive

iagnosis of fibrosis in patients with NAFLD [27].

As possible limitations of this study, we can highlight that it was
eveloped in tertiary hospitals, and included predominantly female
atients. However women are usually the predominant population
ology 18 (2019) 445–449

in NAFLD studies [40]. In this study there were also a predominance
of low levels of fibrosis, and this may  have influenced the poor
performance of the tests. Besides that, the high BMI  can negatively
affect the results, as suggested by Fujimori et al. [41].

In conclusion, the present study suggests transient hepatic elas-
tography may  be a good tool for the diagnosis and exclusion of
advanced fibrosis in patients with NAFLD. Transient hepatic elas-
tography presented the highest sensitivity and highest NPV for
advanced fibrosis, overcoming APRI, FIB4 and NAFLD scores. These
results should be useful in clinical practice, in order to avoid liver
biopsy. However, more studies are needed with a greater number
of patients to confirm these results.

Abbreviations
NAFLD non-alcoholic fatty liver disease
NASH non-alcoholic steatohepatitis
THE transient hepatic elastography
AST aspartate aminotransferase
ALT alanine aminotransferase
BMI  body mass index
KPA kilopascals
IQR interquartile range
LS liver stiffness
PPV positive predictive value
NPV negative predictive value
AUROC area under the curve
AASLD American Association for the Study of Liver Diseases
EASL European Association for the Study of the Liver
SD standard deviation
CAP controlled attenuation parameter
CI confidence interval
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Frederico C. Ferreira, João M.A. Neto and Renata de M.  Perez col-
lected the data. Cristiane V. Tovo, Carine L. Panke, Cristiane A.
Villela-Nogueira and Nathalie C. Leite analyzed the data. Cristiane
V. Tovo, Carine L. Panke, Cristiane A. Villela-Nogueira, Nathalie C.
Leite, Henrique S. Moraes-Coelho and Angelo A. de Mattos wrote the
manuscript. All the authors revised and approved the final version.

Conflict of interest

None.

References

[1] Powell EE, Cooksley WG,  Hanson R, Searle J, Halliday JW,  Powell LW.  The natural
history of nonalcoholic steatohepatitis: a follow-up study of forty-two patients
for  up to 21 years. Hepatology 1990;11:74–80.

[2] Adams LA, Sanderson S, Lindor KD, Angulo P. The histological course of nonal-
coholic fatty liver disease: a longitudinal study of 103 patients with sequential
liver biopsies. J Hepatol 2005;42:132–8.

[3] Teli MR,  James OF, Burt AD, Bennett MK,  Day CP. The natural history of nonal-
coholic fatty liver: a follow-up study. Hepatology 1995;22:1714–9.

[4] Matteoni CA, Younossi ZM,  Gramlich T, Boparai N, Liu YC, McCullough AJ. Non-

alcoholic fatty liver disease: a spectrum of clinical and pathological severity.
Gastroenterology 1999;116:1413–9.

[5] Angulo P. Nonalcoholic fatty liver disease. N Engl J Med  2002;346:1221–31.
[6] Younossi Z, Diehl AM,  Ong JP. Nonalcoholic fatty liver disease: an agenda for

clinical research. Hepatology 2002;35:746–52.

http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0210
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0215
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0220
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0225
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0230
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0235


 Hepat

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

C.V. Tovo et al. / Annals of

[7] Clark JM,  Brancati FL, Diehl AM.  Nonalcoholic fatty liver disease. Gastroenterol-
ogy 2002;122:1649–57.

[8] Chalasani N, Younossi Z, Lavine JE, Diehl AM,  Brunt EM,  Cusi K, et al. The diag-
nosis and management of non-alcoholic fatty liver disease: practice guideline
by  the American Association for the Study of Liver Diseases American Col-
lege  of Gastroenterology, and the American Gastroenterological Association.
Hepatology 2012;55:2005–23.

[9] Chalasani N, Younossi Z, Lavine JE, Charlton M,  Cusi K, Rinella M,  et al. The
diagnosis and management of non-alcoholic fatty liver disease: practice guide-
line from the American Association for the Study of Liver Diseases. Hepatology
2018;67:328–57.

10] Losekann A, Weston AC, Mattos AA, Tovo CV, Carli LA, Espindola MB,  et al. Non-
alcoholic steatohepatitis (NASH): risk factors in morbidly obese patients. Int J
Mol  Sci 2015;16:25552–9.

11] EASL-EASD-EASO. Clinical practice guidelines for the management of non-
alcoholic fatty liver disease. J Hepatol 2016;64:1388–402.

12] Grandison GA, Angulo P. Can NASH be diagnosed, graded, and staged noninva-
sively? Clin Liver Dis 2012;16:567–85.

13] Pagadala MR, McCullough AJ. The relevance of liver histology to predicting
clinically meaningful outcomes in nonalcoholic steatohepatitis. Clin Liver Dis
2012;16:487–504.

14] Castéra L. Transient elastography and other noninvasive tests to assess hepatic
fibrosis in patients with viral hepatitis. J Viral Hepat 2009;16:300–14.

15] Boursier J, Ledinghen V, Zarski JP, Rousselet MC,  Sturm N, Foucher J, et al.
A  new combination of blood test and fibroscan for accurate non-invasive
diagnosis of liver fibrosis stages in chronic hepatitis C. Am J Gastroenterol
2011;106:1255–63.

16] Angulo P, Hui JM,  Marchesini G, Bugianesi E, George J, Farrell GC, et al. The
NAFLD fibrosis score: a noninvasive system that identifies liver fibrosis in
patients with NAFLD. Hepatology 2007;45:846–54.

17] Singh S, Muir AJ, Dieterich DT, Falck-Ytter YT. American Gastroenterological
Association Institute technical review on the role of elastography in chronic
liver diseases. Gastroenterology 2017;152:1544–77.

18] Paranaguá-Vezozzo DC, Andrade A, Mazo DF, Nunes V, Guedes AL, Ragazzo TG,
et al. Concordance of non-invasive mechanical and serum tests for liver fibrosis
evaluation in chronic hepatitis C. World J Hepatol 2017;9:436–42.

19] Wong VW,  Chan HL. Transient elastography. J Gastroenterol Hepatol
2010;25:1726–31.

20] Wong VW,  Vergniol J, Wong GL, Foucher J, Chan HL, Bail BL, et al. Diagnosis of
fibrosis and cirrhosis using liver stiffness measurement in nonalcoholic fatty
liver disease. Hepatology 2010;51:454–62.

21] Wong VW,  Vergniol J, Wong GL, Foucher J, Chan AW,  Chermak F, et al. Liver
stiffness measurement using XL probe in patients with nonalcoholic fatty liver
disease. Am J Gastroenterol 2012;107:1862–71.

22] Sporea I, Mare R, Lupusoru R, Sima A, Sirli R, Popescu A, et al. Liver
stiffness evaluation by transient elastography in type-2 diabetes mellitus
patients with ultrasound-proven steatosis. J Gastrointest Liver Dis 2016;25:
167–74.

23] Lee HW,  Park SY, Kim SU, Jang JY, Park H, Kim JK, et al. Discrimination of nonalco-
holic steatohepatitis using transient elastography in patients with nonalcoholic

fatty liver disease. PLOS ONE 2016;11:e0157358.

24] Kwok R, Tse YK, Wong GL, Ha Y, Lee AU, Ngu MC,  et al. Systematic review
with meta-analysis: non-invasive assessment of non-alcoholic fatty liver dis-
ease – the role of transient elastography and plasma cytokeratin-18 fragments.
Aliment Pharmacol Ther 2014;39:254–69.

[

ology 18 (2019) 445–449 449

25] Yoshioka K, Hashimoto S, Kawabe N. Measurement of liver stiffness as a non-
invasive method for diagnosis of non-alcoholic fatty liver disease. Hepatol Res
2015;45:142–51.

26] Conti F, Vukotic R, Foschi FG, Domenicali M,  Giacomoni P, Savini S, et al. Tran-
sient elastography in healthy subjects and factors influencing liver stiffness
in non-alcoholic fatty liver disease: an Italian community-based population
study. Dig Liver Dis 2016;48:1357–63.

27] Boursier J, Vergniol J, Guillet A, Hiriart JB, Lannes A, Le Bail B, et al. Diagnostic
accuracy and prognostic significance of blood fibrosis tests and liver stiff-
ness measurement by FibroScan in non-alcoholic fatty liver disease. J Hepatol
2016;65:570–8.

28] Tapper EB, Loomba R. Noninvasive imaging biomarker assessment of liver fibro-
sis by elastography in NAFLD. Nat Rev Gastroenterol Hepatol 2018;15:274–82.

29] Younossi ZM,  Loomba R, Anstee QM,  Rinella ME,  Bugianesi E, Marchesini G,
et  al. Diagnostic modalities for nonalcoholic fatty liver disease, nonalcoholic
steatohepatitis, and associated fibrosis. Hepatology 2018;68:349–60.

30] Kleiner DE, Brunt EM,  Van Natta M,  Behling C, Contos MJ,  Cummings OW,  et al.
Design and validation of a histological scoring system for nonalcoholic fatty
liver disease. Hepatology 2005;41:1313–21.

31] Pohl A, Behling C, Oliver D, Kilani M,  Monson P, Hassanein T. Serum aminotrans-
ferase levels and platelet counts as predictors of degree of fibrosis in chronic
hepatitis C virus infection. Am J Gastroenterol 2001;96:3142–6.

32] Wai  CT, Greenson JK, Fontana RJ, Kalbfleisch JD, Marrero JA, Conjeevaram HS,
et  al. A simple noninvasive index can predict both significant fibrosis and cir-
rhosis in patients with chronic hepatitis C. Hepatology 2003;38:518–26.

33] Kruger FC, Daniels CR, Kidd M,  Swart G, Brundyn K, van Rensburg C, et al. APRI:
a  simple bedside marker for advanced fibrosis that can avoid liver biopsy in
patients with NAFLD/NASH. S Afr Med  J 2011;101:477–80.

34] Shah AG, Lydecker A, Murray K, Tetri GN, Contos MJ,  Sanyal AJ, NASH Clin-
ical Research Network. Use of the FIB4 index for non-invasive evaluation
of  the fibrosis in nonalcoholic fatty liver disease. Clin Gastroenterol Hepatol
2009;7:1104–12.

35] EASL-ALEH clinical practical guidelines. Non-invasive tests for evaluation of
liver disease severity and prognosis. J Hepatol 2015;63:237–64.

36] Dietrich CF, Bamber J, Berzigotti A, Bota S, Cantisani V, Castera L, et al. EFSUMB
guidelines and recommendations on the clinical use of liver ultrasound elas-
tography update 2017 (short version). Ultraschall Med  2017;38:377–94.

37] Ooi GJ, Mgaieth S, Eslick GD, Burton PR, Kemp WW,  Roberts SK, et al. Systematic
review and meta-analysis: non-invasive detection of non-alcoholic fatty liver
disease related fibrosis in the obese. Obes Rev 2018;19:281–94.

38] Vilar-Gomez E, Chalasani N. Non-invasive assessment of non-alcoholic fatty
liver disease: clinical prediction rules and blood-based biomarkers. J Hepatol
2018;68:305–15.

39] Hashemi SA, Alavian SM,  Gholami-Fesharaki M.  Assessment of transient elas-
tography (FibroScan) for diagnosis of fibrosis in non-alcoholic fatty liver
disease: a systematic review and meta-analysis. Casp J Intern Med  2016;7:
242–52.

40] de Barros F, Setúbal S, Martinho JM,  Leite NC, Guaraná T, Monteiro ABS, et al.
The correlation between obesity-related diseases and non-alcoholic fatty liver
disease in women in the pre-operative evaluation for bariatric surgery assessed

by  transient hepatic elastography. Obes Surg 2016;26:2089–97.

41] Fujimori N, Tanaka N, Shibata S, Sano K, Yamazaki T, Sekiguchi T, et al. Con-
trolled attenuation parameter is correlated with actual hepatic fat content in
patients with non-alcoholic fatty liver disease with non-to-mild obesity and
liver fibrosis. Hepatol Res 2016;46:1019–27.

http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0240
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0245
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0250
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0255
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0260
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0265
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0270
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0275
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0280
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0285
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0290
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0295
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0300
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0305
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0310
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0315
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0320
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0325
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0330
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0335
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0340
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0345
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0350
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0355
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0360
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0365
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0370
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0375
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0380
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0385
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0390
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0395
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0400
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0405
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410
http://refhub.elsevier.com/S1665-2681(19)30022-5/sbref0410

	Transient hepatic elastography has the best performance to evaluate liver fibrosis in non-alcoholic fatty liver disease (N...
	1 Introduction
	2 Material and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	Funding
	Author contributions
	Conflict of interest
	References


