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Acute pancreatitis; Purpose: The purpose of this study was to search for a possible relationship between acute pan-
Visceral fat; creatitis (AP) severity and visceral fat (VF) surface on contrast-enhanced computed tomography
Computed (CECT).
tomography severity Material and method: A total of 112 patients with AP who underwent CECT within 2 to 3 days
index (CTSI); after the beginning of AP were included. There were 68 mean and 44 women, with a mean age
Computed of 56.31+21.6 (SD) years (range: 19—98 years). AP was regarded as mild for patients with an
tomography (CT) hospital stay up to 5 days and severe for those with an hospital stay greater than 5 days. VF

surface was measured on CECT at the level of L4-L5 and of the umbilicus. Association between
AP severity and VF surface, computed tomography severity index (CTSI), modified CTSI (mCTSI)
and other variables were searched for using uni- and multivariate analysis.

Results: At univariate analysis, the VF surface at the level of L4 was greater in patients
with severe AP (129.3 4+ 68.6 [SD] cm?; range: 21.8-355.8 cm?) than in patients with mild AP
(100.1 + 68.4 [SD] cm?; range:13.2—333 cm?) (P=0.006). Similarly, the VF surface at the umbili-
cus was greater in patients with severe AP (161.1+£76.1 [SD] cm?; range: 31.3—376.7 cm?) than
in those with mild AP (128.4+74.3cm2; range: 12.8-323.1cm2) (P=0.024). CTSI and mCTSI
were also associated to AP severity. At multivariate analysis, only VF surface either measured
at the umbilical or at the L4-L5 level was associated with AP severity (P=0.017 and 0.006,
respectively).
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Conclusion: VF surface at the level of L4—L5 on CECT is an independent factor of AP severity. VF
surface at the level of L4—L5 on CECT is an independent factor of AP severity. These results are
in line with recent data on the role of abdominal fat in the genesis of inflammatory response,
which is associated with severe forms of AP.

© 2019 Published by Elsevier Masson SAS on behalf of Société francaise de radiologie.

Acute pancreatitis (AP) is one of the causes of acute
abdominal pain and has high potential for life-threatening
complications [1,2]. Approximately 10—20% of patients
with AP develop severe local and systemic complications,
associated with high morbidity and mortality [3]. Early
recognition of severe AP is a critical issue for early
and appropriate triage and targeted treatment. Currently,
contrast-enhanced computed tomography (CECT) is used
as the reference standard for both diagnosis and sever-
ity assessment of AP. In this regard, CT severity index
(CTSI) and its modified version (mCTSI) are the most com-
monly used imaging methods for AP severity assessment [3].
However, the roles of these indexes have been questioned
because relevant morphologic changes are more appropri-
ately imaged at 5—7 days after admission or may be not
present on a too early CECT examination [4]. In addition,
reproducibility of its measurements remains low [5]. The
extra-pancreatic inflammation on CT criteria (EPIC) has
been recently proposed gathering different extra-pancreatic
signs of inflammation, yielding 81% sensitivity and 63% speci-
ficity in the diagnosis of organ failure [6]. However, the
EPIC criteria cannot predict the severity of AP. Meanwhile,
other indexes have been tested; among numerous varia-
bles, a persistent systemic inflammatory response syndrome
(SIRS) seems associated with a poor prognosis [1,3]. In
combination with other clinical variables, the pancreatitis
activity scoring system has been recently proposed and helps
discriminate between different profiles of disease activity
according to hospital stay duration [3]. To date, no labo-
ratory test is practically available or consistently accurate
to predict AP severity [7]. Hence, more sensitive and reli-
able methods are required for severity assessment during
the early stage of AP.

A meta-analysis has individualized obesity as a risk fac-
tor of morbidity and mortality in AP [8]. Probably more than
obesity, fat distribution could be an important variable in
the development of complications of AP, because visceral
fat inflammation produces different bioactive substances
such as leptin and interleukin [6], which can contribute to
a pro-inflammatory state and SIRS [9]. In the same way, it
has been recently demonstrated that more than pancreatic
necrosis, peri-pancreatic fat necrosis worsens the prognosis
of AP [10] Three studies have demonstrated a strong associ-
ation between the quantity of abdominal fat on CT and AP
severity [11,12,13] although another study did not show any
association [14].

Patient with CE-CT examination
within 48-72h after the onset of
acute pancreatitis
N=123

Poor CT quality
N=3

Non-contrast CT examination
N=8

Patient included
N=112

Figure 1.  Diagram shows study flowchart.

The purpose of this study was to search for a possible
relationship between AP severity and abdominal fat content
on CECT.

Materials and Methods
Patients

All patients admitted between 2010 and 2015 with a diag-
nosis of AP were retrospectively identified from the local
clinical database. Diagnostic of AP was based on the pres-
ence of at least two of the three following items:

e a serum amylase three times the limit of normal;

¢ radiological evidence of AP;

e characteristic pancreatic upper abdominal pain.

A total of 123 patients with AP who underwent CECT
examination within 48—72 hours following the onset of symp-
toms were initially included. After exclusion of 11 patients,
the study population consisted of 112 patients. There were
68 mean and 44 women, with a mean age of 56.3 +21.6 (SD)
years (range: 19—98 years). Fig. 1 is a flow chart of patients
who were considered for this study.
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Figure 2.

A. Figure shows CT image in the axial plane at the level of the fifth lumbar vertebra (L4) and at the level of the umbilicus. B.

Figure shows automatic segmentation according to the density of the fat area.

Baseline demographics and biological data including age,
body mass index (BMI) and lipase serum level were col-
lected for all patients. For this study, the severity of AP
was assessed by a hospitalisation stay longer than 5 days (or
death occurring before 5 days) [15]. Considering the retro-
spective study design, institutional review board approval
was exempted.

Image analysis

Visceral fat (VF) measurements were made using a semi-
automatic process. An open source image analysis software
(Image J, National Institute of Health), which is a Java-based
image processing program was used to calculate VF from
CECT images by segmentation of abdominal tissues based
on Hounsfield unit (HU) value. An attenuation range of —190
to —30 HU was used [12]. Measurements were performed on
CECT image obtained in the axial plane passing by the fourth
or fifth lumbar vertebrae (L4/L5) and at the level of the
umbilicus (Fig. 2). The regions of interest (ROIs) automat-
ically drawn by the segmentation software were corrected
manually when needed. The software then calculated the
cross-sectional area of the VF. All CECT examinations were
retrieved from the local picture archiving and communica-
tion system and studied under a DICOM format.

For each patient, the CTSI and mCTSI [5,16,17] scores
were computed separately during two different reading ses-
sions spaced by at least 15 days from each other, and
performed by one reader without knowledge of the previous
scoring results.

Statistical analysis

SAS release 9.4 analysis software (SAS Institute) was used
for statistical analysis. Quantitative data were expressed
as mean +standard deviation (SD) or median and range.
Univariate comparisons according to AP severity as defined
above were made using the Mann-Whitney test. Multivari-
ate logistic regression analysis was performed to identify
independent variables associated with AP severity. Due
to a skewed distribution, VF areas were log-transformed
before fitting the logistic model. Correlation between varia-
bles were searched for using Spearman rank correlation

coefficient. A two-sided P-value < 0.05 was regarded as sig-
nificant.

Results

Baseline demographic data of the study population are
presented in Table 1. Twenty patients (17.9%) required
admission to the intensive care unit. The mean hospital
stay was 7.5+ 6.5 (SD) days (median, 5 days; range: 2—38
days). There were no readmissions within 30 days following
discharge.

Four deaths were observed (3.6%); these patients were
included in the severe AP group whatever the duration of the
hospital stay. Fifty-five patients (49.1%) presented a severe
form of AP according to our criteria.

At univariate analysis, the VF surface at the level of
L4—L5 was greater in patients with severe AP (129.3 +68.6
[SD] cm?) than in those with mild AP (100.1+68.4 [SD]
cm?) (P=0.006) (Table 2). At the level of the umbilicus,
VF was 161.1+76.1 (SD) cm? in patients with severe AP
and 128.4+74.3 (SD) cm? in patients with mild AP. The VF
measured at the umbilicus or at L4—L5 strongly correlated
with each other (rs=0.91; P<0.001) and with BMI (rs =0.57;
P<0.001). There was also a significant difference accord-
ing to AP severity for CTSI (P=0.004) and mCTSI (P=0.005).
These two CT scores strongly correlated with each other
(rs=0.93; P<0.001). VF surface did not correlate with CT
scores CTSI (rs=0.06, P=0.54 for L4; rs=0.12, P=0.20
for umbilicus) neither with mCTSI (rs=-0.02, P=0.82 for
L4; rs=0.03, P=0.73 for umbilicus). BMI poorly and nega-
tively correlated with mCTSI score (rs = —0.23; P=0.018) but
not significantly with CTSI (rs=-0.18, P=0.065). Age dif-
fered greatly between AP severity groups: 65.9 +18.8 (SD)
years in severe forms against 47.04+20.2 (SD) years in mild
forms (P<0.001). Age increased with VF at L4-L5 (rs=0.53;
P <0.001) and with VF at the umbilicus (rs =0.44; P<0.001).
Multivariate logistic regression analysis conveyed contrasted
results whether age was included or not in the statistical
model. At first, age was not included in the logistic model,
resulting in significant associations of AP severity with VF
surface at L4—L5 (P=0.006) and VF surface at the umbili-
cus (P=0.017) independently of CTSI and mCTSI scores.
When included in the model, age remained as the single
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Table 1

Characteristics of the study population (N=112).

Parameter N (%)

Mean £ SD Range

Gender
Male .
Female 44 (39.3)

Age (years)

CT delay (hour)

48 hours
72 hours

Deaths (number)

Hospitalisation stay (days)
Medecine bed
ICU
Total

BMI (m/cm?)
<18.49
18.5—-24.9 5
25-29.9 3
>30 2

CTSI score

mCTSI score

Lipase serum level (UI/L)

56.3 + 21.6 [19-98]

6.9 +5.3
0.6 + 3.4
7.5+ 6.5
26.3 £6.9

[0—33]
[0—30]
[2—38]
[18—51]

2.7+2.6
4.0 £ 3.1
2826 + 6076

[0—10]
[0—10]
[109-59267]

ICU:ntensive care unit; CTSI:computed tomography severity index; mCTSI:modified computed tomography severity index.

Table 2 Relation between AP severity (assessed by hospital stay over 5 days or death) and the variables studied.

Variables Severe AP Mild AP (hospital Univariate  L4—L5 Mul-  Umbilicus
mean £ SD, (hospital stay >5 stay up to 5 days) P-value tivariate Multivariate
[range] days) N=55 N=57 P-value P-value

Total hospital- 11.3 £ 7.5 [5—38] 3.8 +£ 0.9 [2—4]
isation stay
(days)

L4-L5 area 129.3 + 68.6 [21.8—355.9] 100.1 + 68.4 [13.2—333.0] 0.006 0.006 —

(cm?)

Umbilicus fat 161.1 &+ 76.1 [31.3-376.7] 128.4 + 74.3 [12.8—323.1] 0.024 — 0.017
area (cm?)

CTSI 3.5 £+ 3.0 [0—10] 2.0 £+ 2.1 [0-7] 0.004 0.990 0.986

mCTSI 4.8 + 3.1 [0—10] 3.2 + 2.8 [0—10] 0.005 0.297 0.316

BMI (m/cm?) 26.7 + 6.8 [17.7—-50.8] 25.8 + 7.0 [17.9-50.3] 0.303 — —

Age (years) 65.9 + 18.8 [22.2—-98.7] 47.0 + 20.2 [19.4—86.8] <0.001 — —

Lipase (UI/L) 2578 + 2976 [213—11901] 3065 + 8032 [109—59267] 0.287 — —

Numbers are expressed as mean + standard deviation. Numbers in brackets are ranges.

independent variable while VF was no longer significant. The
results of uni- and multivariate analyses are given in Table 1.

Discussion

The present study suggests that fat distribution, and VF
in particular, strongly correlates with the development of
severe AP as there is a significant relationship between VF
surface measured on CECT and the severity of the AP. This
variable is easily and quickly measurable and could thus be
used in daily practice to distinguish mild from severe AP.

We used hospitalisation stay as an indicator of severity.
According to Wu et al., hospitalisation duration can be con-
sidered as a sign of severity [15]. Indeed, these researchers
have demonstrated from a cohort of 3215 patients that
patients with self-limited AP tended to experience a rapid
decline in activity scores. Meanwhile patients with pro-
longed illness demonstrated on average a high level of
disease activity throughout early course of illness. One other
option could have been to grade severity of AP accord-
ing to the new version of Atlanta classification [18]. A
report by Natu et al. has already shown a strong relation-
ship between VF and AP severity and local complications
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from a large cohort of patients [13]. However, it has been
recently demonstrated that the diagnosis of abnormalities
related to AP, according to Atlanta classification was mildly
reproducible with low kappa values for CT diagnosis of extra
pancreatic necrosis, type of pancreatitis, characteristics of
collections, and appropriate term of collections of 0.326,
0.370, 0.408 and 0.356, respectively [19].

In this study, VF surface was used rather than a volu-
metric measure. Indeed, previous studies showed that tVF
surface measured on a single level strongly correlates with
fat volume [20]. Some authors used an umbilical reference
mark [20,21] although others used a reference bony mark
[22,23]. However, the level of analysis has little impact on
the measure. In this regard, Lee et al. showed that the mea-
surements of VF and sub-cutaneous fat performed at the
level of L4—L5, L4—L5+5cm and L3—L4 present very few
differences [23]. However, in AP, fat measurement should
be ideally performed at distance from the pancreatic gland
since measures obtained at the level of L4—L5 are more
strongly associated with AP severity (P=0.006) than mea-
surements obtained at the umbilical level (P=0.017). This
could be explained by the diffusion of the inflammation
around the pancreas; modifying the fat density, these phe-
nomena could then undervalue the fat measurement that is
obtained by attenuation-based segmentation. In the same
way, early measurement, before inflammation diffusion in
the abdominal cavity, could be more precise. This assump-
tion however, needs to be confirmed by further studies.

Several studies have shown a relationship between obe-
sity and severity of AP [24,25]. Our study shows that more
than obesity (BMI was not related with the severity of AP),
distribution of this fat seems to be the most important
parameter. Two other studies have already shown this rela-
tionship [11,12]. On the contrary, Hall et al. did not show
any relationship between VF and AP severity [14]. However,
these researchers performed CT examinations at varying
time points (median time 15 days) from the initial diagno-
sis of AP, which could have altered the fat measurements
considering the diffusion of the inflammatory process [14].
Secondly, patients with high BMI were over-represented,
which may have skewed the results [14]. To confirm our
results, there are some theoretical points in favor of a
relation between VF and severity of AP. First, VF produces
several inflammatory bioactive substances such as leptin and
interleukin-6, which can contribute to metabolic syndrome
through a pro-inflammatory state [9]. Second, it has been
shown that extra pancreatic inflammation evaluated from
CECT (EPIC score) is an early predictor of organ failure in AP
as defined by the revised Atlanta classification [6]. Third,
peri pancreatic fat necrosis worsens AP independently of
pancreatic necrosis via unsaturated fatty acids, which are
associated with more severe diseases [10].

Our study has some limitations. First, our study popula-
tion represents a skewed population since it contains only
patients who required CECT for the diagnosis of AP. Second,
age was strongly associated with severe forms of AP and
also with VF surface so that it is therefore possible that age
might have acted as a confounding factor. Third, CECT was
performed within 48—72 h after the onset of symptoms and
this might have distorted measurements of VF as discussed
before. However, this timing is in accordance with most
guidelines on AP [5,7,26]. Fourth, intra- and inter-observer

reproducibility of the measures were not evaluated but a
recent study demonstrated the excellent reproducibility and
repeatability of the VF measurements [27].

In conclusion, VF measurement at the level of L4—L5 on
CECT is an independent factor of AP severity. These results
are consistent with recent biological or imaging data on
the role of abdominal fat in the genesis of inflammatory
response leading to severe forms of AP. Further prospective
study with more patients is necessary in order to establish
an acute threshold forecast of AP.

Human and animal rights

The authors declare that the work described has been car-
ried out in accordance with the declaration of Helsinki of the
World Medical Association revised in 2013 for experiments
involving humans.

Informed consent and patient details

The authors declare that this report does not contain any
personal information that could lead to the identification of
the patient(s).

The authors declare that they obtained a written
informed consent from the patients included in the article.
The authors also confirm that the personal details of the
patients have been removed.

Funding

This work did not receive any grant from funding agencies
in the public, commercial, or not-for-profit sectors.

Author contributions

All authors attest that they meet the current International
Committee of Medical Journal Editors (ICMJE) criteria for
Authorship.

Acknowledgments

The authors would like to thank J. Arsham for English lan-
guage editing and V. Bricot, P. Chan, J.C. Ferrié, A. Guerrab,

P. Hestin, M. Mergy, Y. de la Torre and S. Velasco for clinical
support.

Disclosure of interest

The authors declare that they have no competing interest.

References

[1] Janisch NH, Gardner TB. Advances in management of acute
pancreatitis. Gastroenterol Clin North Am 2016;45:1—8.

[2] Ghelfi J, Thony F, Frandon J, Rodiere M, Leroy V, Vendrell A.
Gastrointestinal bleeding due to pancreatitis-induced splenic


http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0140
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145

426

C. Madico et al.

vein thrombosis: treatment with percutaneous splenic vein
recanalization. Diagn Interv Imaging 2016;97:677—9.

[3] Forsmark CE, Vege SS, Wilcox CM. Acute pancreatitis. N Engl J
Med 2016;375:1972—81.

[4] Forsmark CE, Yadav D. Predicting the prognosis of acute pan-
creatitis. Ann Intern Med 2016;165:523—4.

[5] Raghuwanshi S, Gupta R, Vyas MM, Sharma R. CT evaluation
of acute pancreatitis and its prognostic correlation with CT
severity index. J Clin Diagn Res 2016;10:TC06—11.

[6] Chen C, Huang Z, Li H, Song B, Yuan F. Evaluation of extra-
pancreatic inflammation on abdominal computed tomography
as an early predictor of organ failure in acute pancreati-
tis as defined by the revised Atlanta classification. Medicine
2017;96:€6517.

[7] Valverde-Lopez F, Matas-Cobos AM, Alegria-Motte C, Jimenez-
Rosales R, Ubeda-Munoz M, Redondo-Cerezo E. BISAP RANSON,
lactate and others biomarkers in prediction of severe acute
pancreatitis in a European cohort. J Gastroenterol Hepatol
2017;32:1649-56.

[8] Chen SM, Xiong GS, Wu SM. Is obesity an indicator of
complications and mortality in acute pancreatitis? An updated
meta-analysis. J Dig Dis 2012;13:244—51.

[9] Matsuzawa Y. Adiponectin: a key player in obesity related dis-
orders. Curr Pharm Des 2010;16:1896—901.

[10] Noel P, Patel K, Durgampudi C, Trivedi RN, de Oliveira C,
Crowell MD, et al. Peripancreatic fat necrosis worsens acute
pancreatitis independent of pancreatic necrosis via unsat-
urated fatty acids increased in human pancreatic necrosis
collections. Gut 2016;65:100—11.

[11] Yashima Y, Isayama H, Tsujino T, Nagano R, Yamamoto K,
Mizuno S, et al. A large volume of visceral adipose tissue
leads to severe acute pancreatitis. J Gastroenterol 2011;46:
1213-8.

[12] O’Leary DP, O’Neill D, McLaughlin P, O’Neill S, Myers E, Maher
MM, et al. Effects of abdominal fat distribution parame-
ters on severity of acute pancreatitis. World J Surg 2012;36:
1679—85.

[13] Natu A, Stevens T, Kang L, Yasinow S, Mansoor E, Lopez R,
et al. Visceral adiposity predicts severity of acute pancreatitis.
Pancreas 2017;46:776—81.

[14] Hall TC, Stephenson JS, Jones MJ, Ngu WS, Horsfield MA, Rajesh
A, et al. Is abdominal fat distribution measured by axial CT
imaging an indicator of complications and mortality in acute
pancreatitis? J Gastrointest Surg 2015;19:2126—31.

[15] Wu BU, Batech M, Quezada M, Lew D, Fujikawa K, Kung J, et al.
Dynamic measurement of disease activity in acute pancreatitis:
the pancreatitis activity scoring system. Am J Gastroenterol
2017;112:1144-52.

[16] Balthazar EJ. Acute pancreatitis: assessment of severity with
clinical and CT evaluation. Radiology 2002;223:603—13.

[17] Mortele KJ, Wiesner W, Intriere L, Shankar S, Zou KH, Kalantari
BN, et al. A modified CT severity index for evaluating acute
pancreatitis: improved correlation with patient outcome. AJR
Am J Roentgenol 2004;183:1261-5.

[18] Thoeni RF. The revised Atlanta classification of acute pan-
creatitis: its importance for the radiologist and its effect on
treatment. Radiology 2012;262:751—64.

[19] Sternby H, Verdonk RC, Aguilar G, Dimova A, Ignatavicius P,
Ilzarbe L, et al. Significant inter-observer variation in the
diagnosis of extrapancreatic necrosis and type of pancreatic
collections in acute pancreatitis: An international multicenter
evaluation of the revised Atlanta classification. Pancreatology
2016;16:791—7.

[20] Tokunaga K, Matsuzawa Y, Ishikawa K, Tarui S. A novel
technique for the determination of body fat by computed
tomography. Int J Obes 1983;7:437—45.

[21] Borkan GA, Gerzof SG, Robbins AH, Hults DE, Silbert CK, Sil-
bert JE. Assessment of abdominal fat content by computed
tomography. Am J Clin Nutr 1982;36:172—7.

[22] Lee K, Lee CM, Kwon HT, Oh SW, Choi H, Park JH, et al. Asso-
ciations of smoking and smoking cessation with CT-measured
visceral obesity in 4656 Korean men. Prev Med 2012;55:
183—7.

[23] Lee SJ, Janssen |, Heymsfield SB, Ross R. Relation between
whole-body and regional measures of human skeletal muscle.
Am J Clin Nutr 2004;80:1215—21.

[24] Yoon SB, Choi MH, Lee IS, Lim CH, Kim JS, Cho YK, et al.
Impact of body fat and muscle distribution on severity of acute
pancreatitis. Pancreatology 2017;17:188—93.

[25] Wang SQ, Li SJ, Feng QX, Feng XY, Xu L, Zhao QC. Overweight is
an additional prognostic factor in acute pancreatitis: a meta-
analysis. Pancreatology 2011;11:92—8.

[26] Dimastromatteo J, Brentnall T, Kelly KA. Imaging in pancreatic
disease. Nat Rev Gastroenterol Hepatol 2017;14:97—109.

[27] Lee YH, Hsiao HF, Yang HT, Huang SY, Chan WP. Reproducibility
and repeatability of computer tomography-based measure-
ment of abdominal subcutaneous and visceral adipose tissues.
Sci Rep 2017;7:40389.


http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0145
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0150
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0155
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0160
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0165
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0170
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0175
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0180
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0185
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0190
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0195
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0200
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0205
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0210
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0215
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0220
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0225
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0230
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0235
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0240
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0245
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0250
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0255
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0260
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0265
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270
http://refhub.elsevier.com/S2211-5684(19)30065-8/sbref0270

	Intra peritoneal abdominal fat area measured from computed tomography is an independent factor of severe acute pancreatitis
	Materials and Methods
	Patients
	Image analysis
	Statistical analysis

	Results
	Discussion
	Human and animal rights
	Informed consent and patient details
	Disclosure of interest
	Funding
	Author contributions
	Acknowledgments
	References


