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KEYWORDS Abstract

Cardiovascular risk; Introduction: Cardiovascular (CV) risk is known to be increased in HIV-infected individuals. Our
Metabolic syndrome; aim was to assess CV risk in HIV-infected adults.

HIV/Acquired Methods: CV risk was estimated for each patient using three different risk algorithms: SCORE,
immunodeficiency the Framingham risk score (FRS), and DAD. Patients were classified as at low, moderate or high
syndrome; CV risk. Clinical and anthropometric data were collected.

Portugal Results: We included 571 HIV-infected individuals, mostly male (67.1%; n=383). Patients were

divided into two groups according to antiretroviral therapy (ART): naive (7.5%; n=43) or under
ART (92.5%; n=528). The mean time since HIV diagnosis was 6.7+6.5 years in the naive group and
13.346.1 years in the ART group. Metabolic syndrome (MS) was identified in 33.9% (n=179) and
16.3% (n=7) of participants in the ART and naive groups, respectively. MS was associated with ART
(OR=2.7; p=0.018). Triglycerides >150 mg/dl (OR=13.643, p<0.001) was one of the major factors
contributing to MS. Overall, high CV risk was found in 4.4% (n=23) of patients when the SCORE
tool was used, in 20.5% (n=117) using the FRS, and in 10.3% (n=59) using the DAD score. The
observed agreement between the FRS and SCORE was 55.4% (k=0.183, p<0.001), between
the FRS and DAD 70.5% (k=0.465, p<0.001), and between SCORE and DAD 72.3% (k=0.347,
p<0.001).

Conclusion: On the basis of the three algorithms, we detected a high rate of high CV risk,
particularly in patients under ART. The FRS was the algorithm that classified most patients in
the high CV risk category (20.5%). In addition, a high prevalence of MS was identified in this
patient group.
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PALAVRAS-CHAVE
Risco de doenca
cardiovascular;
Sindrome metabolica;
VIH/SIDA;

Risco cardiovascular em infetados por VIH: comparacao de trés ferramentas de
avaliacao

Resumo
Introducdo: O risco cardiovascular (RCV) pode estar aumentado em individuos com infecao por
Virus Imunodeficiéncia Humana (VIH). O objetivo deste trabalho foi avaliar o RCV em adultos

Métodos: O RCV foi estimado utilizando trés algoritmos diferentes, Score, Framingham Risk
Score (FRSs-CVD) e DAD; os participantes foram classificados apresentando RCV baixo, moderado
ou elevado. Recolheram-se dados clinicos e antropométricos.

Resultados: Incluiram-se 571 individuos, maioritariamente do género masculino (67,1%; n=383).
Dividiram-se os participantes em dois grupos, com e sem terapéutica antirretroviral (cTAR):
naive (7,5%; n=43) versus cTAR (92,5%; n=528). O tempo médio desde o diagnodstico da infecao
por VIH foi 6,7+6,5 anos no grupo naive e 13,346,1 anos no grupo cART. A sindrome metabolica
(SM) foi identificada em 33,9% (n=179) e em 16,3% (n=7) dos participantes, respetivamente no
grupo cART e no grupo naive. Verificou-se um RCV elevado em 4,4% (n=23) dos participantes, com
recurso a ferramenta Score, em 20,5% (n=117) utilizando a FRSs e em 10,3% dos participantes
(n=59) utilizando a ferramenta DAD. A concordancia observada entre FRSs e Score foi 55,4%
(k=0,183; p<0,001), entre FRSs e DAD 70,5% (k=0,465; p<0,001) e entre Score e DAD 72,3%

Concluséo: Com recurso aos algoritmos utilizados, identificou-se uma presenca significativa de
elevado RCV, sendo a ferramenta FRSs-CVD a que classificou mais individuos na categoria
de RCV elevado (20,5%), e simultaneamente verificou-se uma prevaléncia elevada de SM.

© 2019 Publicado por Elsevier Espana, S.L.U. em nome de Sociedade Portuguesa de Cardiologia.
Este € um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/

Portugal
g infetados por VIH.
(k=0,347; p<0,001).
licenses/by-nc-nd/4.0/).
Introduction

In European countries in recent years, cardiovascular dis-
ease (CVD) has been identified as a major cause of mortality
in human immunodeficiency virus (HIV)-infected individuals,
accounting for 15% of all deaths in this population.’=* In Por-
tugal, CVD is the major cause of death overall, but mortality
from CVD in the general population is still lower than that
reported in the HIV population. Also, the mean age of death
in patients with HIV in Portugal is significantly lower than in
the general population (52 vs. 81 years).*

Cardiovascular (CV) risk in the HIV-infected population
has been shown to be high, an estimated 50% higher than in
uninfected individuals, although some of the data are still
controversial.®~"" Traditional risk factors such as smoking,
which are particularly prevalent in this population, con-
tribute to this increased risk."2%11-1¢ Other factors include
substance abuse® and changes in lipid profile’®'21517
and glucose metabolism, with increased insulin resistance
and/or impaired insulin secretion.®'® HIV infection itself, as
well as inflammation and antiretroviral therapy (ART), are
further contributing factors in this population.™

Overall, obesity and higher waist circumference (WC) are
known causes of increased CV risk, and insulin resistance,
changes in lipid profile and increased WC'>?° have been
associated with HIV infection and treatment. %0

While increased WC is the key factor for defining the
presence of metabolic syndrome (MS) in the non-infected
population,” in HIV-infected individuals MS is better
identified by increased triglycerides (TG) and decreased

high-density lipoprotein cholesterol (HDL-C). It should be
also noted that cardiovascular events occur at much younger
ages in the HIV population.?®

As in the general European population, obesity is on the
rise among HIV-infected individuals.'”~2* In Portugal, obesity
and CVD are highly prevalent and cardiovascular events are
one of the leading causes of death.®

Cardiovascular risk prediction algorithms were developed
in non-HIV-infected populations and may not accurately pre-
dict risk for HIV-infected individuals, since the etiology of
CVD in this population may be different. The Framingham
risk score (FRS) calculates CVD risk and predicts future coro-
nary heart disease events at 10 years. However, the FRS
may wrongly estimate the risk in populations other than
the US population, and the European Society of Cardiology
accordingly developed and recommends the use of the Sys-
tematic Coronary Risk Evaluation (SCORE) tool?® to assess
CVD risk in the general population. The Data Collection on
Adverse Events of Anti-HIV Drugs (DAD) group developed a
CVD risk equation specifically designed for the HIV popu-
lation, which includes exposure to HIV treatment (use of
indinavir, lopinavir/ritonavir and abacavir), as well as tradi-
tional CV risk factors.?

This study aims to estimate the risk of CVD in HIV-
infected adults, to assess the agreement between the
FRS, SCORE and DAD algorithms, to study the relationship
between CV risk and MS in HIV-infected individuals, and
to compare the prevalence of traditional cardiovascular
factors with the non-infected population. Given the burden
of CVD and obesity and the associated health implications,
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identification of patients at high CV risk could lead to more
tailored lifestyle counseling and more aggressive treatment
of comorbidities.?’-?°

Methods

A cross-sectional study was carried out at the Department
of Infectious Diseases, Santa Maria University Hospital, Lis-
bon, Portugal, from December 2013 to May 2014. During
the study period, at least five consecutive HIV-infected
adults were interviewed per day, randomly selected from
the scheduled appointments of that day. We aimed to col-
lect a sample of more than 490 patients to ensure that the
study population was representative. Ages ranged from 18
to 65 years, and the interview was performed on the same
day as the hospital appointment. Exclusion criteria included
pregnancy, hospitalization in the previous three months,
presence of opportunistic infections, kidney or liver failure,
institutionalization, residence outside Portugal, or inability
to understand and sign the informed consent form. Patients
with known CVD (coronary artery disease, myocardial infarc-
tion, angina, ischemic stroke, hemorrhagic stroke, transient
ischemic attack, peripheral arterial disease and/or heart
failure) were also excluded. Demographic information (age,
gender, race), clinical data (smoking status, family history of
cardiovascular events, diagnosis of diabetes and/or hyper-
tension, time of HIV diagnosis), total time and type of ART,
antihypertensive or lipid-lowering therapy, laboratory mark-
ers (CD4+lymphocyte count and viral load, blood glucose,
total cholesterol, HDL-C, LDL cholesterol, TG) and systolic
and diastolic blood pressure (SBP and DBP) were collected
from medical records.

CV risk was estimated for each patient using three dif-
ferent risk algorithms: SCORE and the FRS*®*' for 10-year
risk estimation, and the DAD risk equation for five-year risk
estimation.

SCORE estimates the risk over a 10-year period of a
first fatal atherosclerotic event (such as myocardial infarc-
tion, cerebrovascular disease, or other occlusive arterial
disease, and including sudden cardiac death). The algorithm
includes gender, age, total cholesterol, SBP and smoking sta-
tus. The FRS estimates absolute risk over a 10-year period
of cardiovascular events (defined as coronary artery dis-
ease, myocardial infarction, coronary insufficiency, angina,
ischemic stroke, hemorrhagic stroke, transient ischemic
attack, peripheral arterial disease, or heart failure). The
adapted algorithm, developed on the basis of the original
Framingham scale to be applicable in HIV, encompasses gen-
der, age, smoking status, presence of diabetes, presence of
left ventricular hypertrophy, total cholesterol, HDL-C and
SBP. DAD estimates the risk of developing coronary heart
disease and myocardial infarction within a five-year period.
The algorithm includes the following factors: gender, age,
SBP, smoking habits, family history of CVD, presence of dia-
betes, total cholesterol, HDL-C, and exposure to ART with
indinavir, lopinavir and abacavir.

Individuals were classified as presenting low CV risk with
SCORE <4%, FRS <10% or DAD <5%; moderate to high CV risk
with SCORE 5-10%, FRS 10-20% or DAD 5-10%; or high CV
risk with SCORE or DAD >10% and FRS >20%. The original

algorithm for each tool was used and individual risk was
determined using IBM SPSS®.

Multivariate logistic regression analysis was performed
using all factors significantly (p<0.1) associated with high
CV risk (age, gender, smoking status, family history of CVD,
blood glucose, total cholesterol, LDL, HDL-C, TG, body mass
index [BMI], WC and ART).

Weight and height were measured with participants
wearing light clothes and barefoot, using a calibrated scale.
These parameters were used to calculate BMI.?> WC was
measured halfway between the lowest point of the costal
margin and the top of the iliac crest. Male patients with
WC >94 cm and female patients with WC >80 cm were con-
sidered to have high WC.3* MS was defined in accordance
with the standards of the International Diabetes Federation,
by the presence of at least three of the following criteria:
increased WC, TG >150 mg/dl, HDL-C <40 mg/dl for men
and <50 mg/dl for women, SBP >130 mmHg and/or DBP
>85 mmHg and fasting blood glucose >100 mg/dl. Pharma-
cological therapy for any of these conditions was considered
an alternative criterion.*

Statistical analysis

Demographic and clinical variables were analyzed by overall
group and by gender. Continuous variables were summarized
as mean and standard deviation and categorical variables as
frequency and percentage. The chi-square test was used to
determine the independence of categorical variables and
the Student’s t test or analysis of variance, with multiple
comparisons adjusted with the Bonferroni correction, were
used for continuous variables. Unadjusted and adjusted odds
ratios (OR) and the corresponding 95% confidence intervals
(Cl) and p-values were reported for each analysis. The for-
ward stepwise method was used for the multivariate logistic
regression analysis. The model’s goodness of fit was assessed
by the Hosmer-Lemeshow test (at least 80% of expected
values were >5). The significance level was set at 5%. All sta-
tistical analyses were performed with IBM SPSS® software,
version 22.0.

The study was approved by the Ethics Committee of Santa
Maria Hospital and authorized by the hospital’s Board of
Directors. All subjects provided written informed consent.

Results

From the 3000 HIV-infected adult patients followed in the
Department of Infectious Diseases, 719 were recruited for
participation during the study period. Thirty-five did not
consent to participate and 113 did not meet the eligibility
criteria.

Overall, 571 patients were included. Most were male
(n=383; 67.1%) and Caucasian (n=524; 91.3%). Mean age
was 46.4+8.9 years; time since HIV diagnosis was 12.8+
6.4 years and only 12 patients had been diagnosed in
the previous year. Most patients (92.5%) had been on ART
for 10.4+6.1 years. Patients with a CD4+count >500/mm?
at the time of the study had a longer mean time since
HIV diagnosis than patients with a CD4+count <200/mm?3
(13.24+6.2 vs. 10.4+7.0 years; p=0.026) and had been on
ART for longer than patients with CD4+count <200/mm?
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Table 1  Characteristics of the study population, overall and by age.
Overall Age >40 years (n=445) Age <40 years (n=126) p®

Family history of CVD 52.9 (302) 55.3 (246) 44.4 (56) 0.031
Current smoker 53.1 (303) 51.9 (231) 57.1 (72) >0.05
SBP, mmHg* 132.4+16.2 (86-199) 133.5+16.5 128.1+14.2 0.004
DBP, mmHg* 78.2+11.1 (52-118) 78.8+11.1 76.0+10.7 0.014
HBP 19.6 (112) 24.0 (107) 4.0 (5) <0.001
Blood glucose, mg/d(? 95.4420.9 (56-300) 96.9+22.0 90.1+15.1 0.001
Diabetes 5.1 (29) 6.1 (27) 1.6 (2) 0.040
TC, mg/dl? 191.2+40.7 (94-347) 196.6+40.1 172.3£33.9 <0.001
TC >200 mg/dl 38.0 (217) 44.0 (196) 16.7 (21) <0.001
HDL-C, mg/d[? 50.9+£15.3 (22-131) 51.8+15.9 47.8+12.6 0.01
HDL-C <40 (M) or <50 (F) mg/dl 27.5 (157) 26.7 (119) 30.2 (38) >0.05
HIV diagnosis, years 12.8+6.4 (0-29) 13.9+6.1 8.7+5.6 <0.001
CD4+count, /mm?

Mean 688.7+346.8 (22-2269) 702.6+357 639.3+301 >0.05

<200 5.1 (29) 5.8 (26) 2.4 (3) >0.05

200-499 17.9 (162) 26.7 (119) 34.1 (43)

>500 66.7 (380) 67.4 (300) 63.5 (80)
Viral load (<50 copies) 83.9 (474) 87.5 (384) 71.4 (90) <0.001
ART, years 10.4+6.1 11.7+5.8 6.0+4.9 <0.001
Weight, kg? 70.8+14.3 (39.6-122.1) 71.1+14.4 69.5+13.8 >0.05
BMI, kg/m?? 24.7+4.5 (15.4-43.3) 24.9+4.5 23.7+4.1 0.004
Underweight 4.9 (28) 3.8 (17) 8.7 (11) 0.006
Normal weight 54.8 (313) 52.6 (234) 62.7 (79)
Pre-obesity 28.9 (165) 31.0 (138) 21.4 (27)
Obesity 11.4 (65) 12.6 (56) 7.1.09)
WC, cm? 88.5+12.8 (60.1-129.0) 90.1+12.7 83.1+£11.4 <0.001
WC above cut-off 41.9 (239) 46.7 (207) 25.4 (32) <0.001

ART: antiretroviral therapy; BMI: body mass index; DBP: diastolic blood pressure; F: female; HBP: high blood pressure; M: male; SBP:
systolic blood pressure; TC: total cholesterol; WC: waist circumference.
a8 Mean =+ standard deviation (minimum-maximum) or % (n).

b chi-square or Student’s t test.

(11.0£5.9 vs. 8.2+7.0 years; p=0.002). Male participants
presented higher blood glucose and SBP levels. Although
more than half of the participants had normal weight as
defined by BMI (n=313; 54.8%), 40.3% (n=230) presented BMI
>25 kg/m?, which indicates excess weight. Female patients
presented a higher prevalence of WC above the defined
cut-off (35.2% vs. 36.3% in males; p<0.001). Regarding tra-
ditional CV risk factors, 52.9% (n=302) had a family history
of cardiovascular events, 53.1% (n=303) were smokers and
5.1% (n=29) were diabetic. Almost one third had a history
of substance abuse (n=166, 29.1%). Table 1 presents patient
characteristics and prevalence of CVD risk factors. No signif-
icant differences were found between genders, apart from
higher HDL-C in female patients (58.0+16.7 mg/dl vs. 47.5+
13.3 mg/dlin male patients; p<0.001) and higher SBP in male
patients (134.2+15.4 mmHg vs. 128.8+17.1 mmHg in female
patients; p<0.001).

Metabolic syndrome

Of the 571 individuals assessed, 186 (32.6%) had clini-
cal criteria for MS. Those with MS were mostly Caucasian
(n=172; 92.5%) and were older (48.7+8.5 vs. 44.4+
8.8 years; p<0.001), had HIV infection for longer (13.7+6.3

vs. 12.4+6.4 years; p=0.019) and were exposed to ART for
longer (11.6+£5.9 vs. 9.8+6.2 years; p<0.001) than partici-
pants without MS. An association was found between ART
and the presence of MS (OR=2.6 [95% CI: 1.1-6.0]; p=0.018).
In the MS group, 96.2% (n=179) were under ART.

TG >150 mg/dl and a high WC were found to be the major
diagnostic factors of MS (OR=13.6 [95% Cl: 8.9-20.7]; p<0.001
and OR=13.1 [95% CI:8.5-20.1]; p<0.001, respectively).

Regarding anthropometric parameters, participants with
MS had higher mean weight (79.5+13.3 vs. 66.5+12.8
kg; p<0.001) and a higher BMI (27.5+4.2 vs. 23.3+
3.9 kg/m?, p<0.001) than participants without MS.

Cardiovascular risk assessment

Overall, CV risk showed wide variation and calculated risk
varied according to the algorithm used. A high CV risk was
found in 4.4% (n=23) of patients when the SCORE tool
was used, in 20.5% (n=117) when FRS was applied and in
10.3% (n=59) of patients using the DAD score. Patients under
ART (n=528) had a significantly higher CV risk than ART-naive
patients (n=43) with all three tools used (Figure 1). For this
reason, further analysis was performed in two groups: the
ART group and the naive group.
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Figure 1  Cardiovascular risk in the study population estimated by the Systematic Coronary Risk Evaluation (SCORE), the Data
Collection on Adverse Events of Anti-HIV Drugs (DAD) risk equation and the Framingham risk score (FRS). ART: antiretroviral therapy.

Table 2 Characteristics of the study population by treatment group.

ART group (n=528) Naive group (n=43) p

Age, years 47.0£8.5 39.9+11.7 <0.001
Family history of CVD 52.3 (276) 60.5 (26) 0.381
Current smoker 53.4 (282) 48.8 (21) 0.563
SBP, mmHg* 132.5+16.5 131.7+11.7 0.564
DBP, mmHg* 78.1+11.3 78.6+8.1 0.779
HBP 20.6 (109) 7.0 (3) 0.003
Blood glucose, mg/dl? 95.9+21.2 90.1+14.3 0.081
Diabetes 5.1 (27) 4.7 (2) 0.894
TC, mg/dl? 191.7+41.3 184.8+£31.7 0.289
TC >200 mg/dl 39.2 (207) 23.3 (10) 0.038
TG, mg/dl[? 144.0+£93.6 118.2+70.7 0.077
TG >150 mg/dl 35.8 (189) 25.6 (11) 0.177
HDL-C, mg/d[? 51.3+£15.6 46.3+10.4 0.039
HDL-C <40 (M) or <50 (F) mg/dl 26.3 (139) 41.9 (18) 0.028
HIV diagnosis, years 13.3+6.1 6.7+6.6 <0.001
CD4+count, /mm?

Mean 697.4+348.1 581.1+£315.4 0.034

<200 4.4 (23) 14.0 (6) 0.018

200-499 28.2 (149) 30.2 (13)

>500 67.4 (356) 55.8 (24)
Viral load <50 copies 89.5 (469) 12.2 (5) 0.001
Weight, kg? 70.8+14.4 69.8+13.4 0.664
BMI, kg/m?? 24.7+4.4 24.3+5.2 0.582
Underweight 4.2 (22) 14 (6) 0.202
Normal weight 54.9 (290) 53.5 (23)
Pre-obesity 29.7 (157) 18.6 (8)
Obesity 11.2 (59) 14.0 (6)
WC, cm? 88.9+12.9 83.6+10.8 0.009
WC above cut-off 43.3 (228) 25.6 (11) 0.023

ART: antiretroviral therapy; BMI: body mass index; DBP: diastolic blood pressure; F: female; HBP: high blood pressure; M: male; SBP:
systolic blood pressure; TC: total cholesterol; WC: waist circumference.
a8 Mean =+ standard deviation (minimum-maximum) or % (n).

b chi-square or Student’s t test.
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Prevalence of metabolic syndrome in the study population according to cardiovascular risk as estimated by the Systematic

Coronary Risk Evaluation (SCORE), the Data Collection on Adverse Events of Anti-HIV Drugs (DAD) risk equation and the Framingham

risk score (FRS).

Among the 528 patients on ART, almost half (47.2%,
n=249) were on a protease inhibitor-based regimen. Naive
participants (n=43) were younger, had a shorter time since
HIV diagnosis, had a lower mean CD4+count than the
ART group and were mostly in the category of CD4+count
<200/mm?3. Table 2 presents patient characteristics and
comparison by treatment group.

Regarding CV risk factors, there were no significant dif-
ferences in cholesterol (total or LDL) or smoking status
between the ART group and the naive group. A trend was
found for naive patients to present lower TG and blood glu-
cose levels, although this was not statistically significant.
Naive patients had a smaller mean WC than the ART group
(p=0.009).

The presence of MS was associated with increased CV risk
in the ART group when all three tools were used (p<0.001)
(Figure 2). In the naive group the same association was
found, although without statistical significance (data not
shown).

Independently of the tool used, increased mean BMI and
WC were strongly associated with higher CV risk (Figure 3).

The observed agreement between the FRS and SCORE was
55.4% (k=0.183, p<0.001), while between FRS and DAD it
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Figure 3  Odds ratios and 95% confidence intervals associated

with increased body mass index (BMI) and waist circumference
(WC) according to cardiovascular risk score (Systematic Coro-
nary Risk Evaluation (SCORE), the Data Collection on Adverse
Events of Anti-HIV Drugs (DAD) risk equation and the Framing-
ham risk score (FRS).

was 70.5% (k=0.465, p<0.001) and between SCORE and DAD,
72.3% (k=0.347, p<0.001), which represents fair to moderate
agreement.®® The observed agreement between the algo-
rithms did not improve significantly when only patients aged
over 40 years were analyzed (data not shown).

In the final logistic regression model, the factors that
were still associated with higher CV risk differed depend-
ing on the tool used. When SCORE was used, the factors
associated with higher CV risk were older age (OR=14.4 [95%
Cl: 6.8-30.7]; p<0.001) and increased TG (OR=2.5 [95% ClI:
1.5-4.1]; p<0.001). Using the DAD estimator, the associated
factors were age (OR=21.4 [95% Cl: 12.3-37.1]; p<0.001),
increased TG (OR=3.8 [95% Cl: 2.4-6.0]; p<0.001), and smok-
ing (OR=3.8 [95% Cl: 2.2-6.2]; p<0.001). Using the FRS, the
factors were age (OR=20.6 [95% Cl: 12.2-34.8]; p<0.001),
increased TG (OR=3.9 [95% CI: 2.5-6.2]; p<0.001) and smok-
ing (OR=5.5 [95% CI: 3.3-9.4]; p<0.001). Interestingly, after
applying logistic regression to our data, ART was only associ-
ated with increased CV risk when the FRS was used (OR=3.2
[95% CI: 1.2-8.5]; p=0.002).

Discussion

The present study was conducted in a population of
HIV-infected individuals in Lisbon, mainly composed
of adult Caucasian males. In this sample, traditional CV
risk factors'>263¢-40 were associated with higher CV risk,
in agreement with previous studies. However, we found a
much higher prevalence of smoking (53.1%) compared to
the general population in Portugal (20%).*" Interestingly, the
prevalence of low HDL-C (27.5%) found in our study was less
than in other studies (37.2-36.3%), probably because of a
large proportion of black patients in our study (8.7%).

As expected, older patients had higher CV risk regard-
less of ART status.®* The inclusion of younger patients (<30
years) in this study means caution should be exercised when
interpreting the data on CV risk, since for some algorithms,
the risk is mostly relative. However, data on mortality from
CVD in the HIV population indicate that even at younger
ages, these patients present non-negligible cardiovascular
mortality, and this was the primary reason to include these
patients in the analysis.* In addition, previous studies have
reported the application of these algorithms to younger HIV
patients.3®
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Increased TG was the major factor associated with MS.
Low HDL-C, identified in previous studies as the second most
common factor associated with MS, was less strongly associ-
ated than increased WC.3¢ Unlike Maloberti et al.,* in this
study we found that patients with MS presented a longer
mean time since HIV diagnosis and longer exposure to ART.
The prevalence of MS was lower in this study than in the
general non-infected Portuguese population (43.1%).

The use and clinical benefits of CV risk algorithms have
been much discussed in recent years and debate continues as
to which algorithm is the most accurate for the HIV-infected
population. In our study, the prevalence of patients classi-
fied as moderate to high CV risk using the SCORE tool was
lower than that found by others® in which patients with
a known history of CVD were also included. However, the
prevalence in this study was higher than that found in other
studies, which could be due to differences in patients’ age.*
Using the DAD algorithm, the prevalence of infected indi-
viduals on ART with high CV risk was much higher in our
study (10.6 vs. 2.1%),*® which could be explained by the fact
that our patients were on average 10 years older and were
more often smokers. Finally, using the FRS, the prevalence
of moderate to high CV risk (46.8%) was much higher than
that reported in other studies (6-23.4%).'43%3%42 Again, the
differences found could be due to the higher prevalence of
hypertriglyceridemia and smoking and older age in our study.
Comparing moderate to high CV risk by gender, the preva-
lence found was similar to other studies,'®'®%’ highlighting
the increased CV risk seen in males, which is consistent
with data on uninfected patients. Apart from SCORE, the
algorithms showed that higher CV risk was associated with
duration of ART exposure, as reported by others.“® Although
some studies*®*® describe a higher incidence of CVD in HIV-
infected patients with lower CD4+lymphocyte counts, in this
study there were more patients in the higher CV risk cat-
egories with a CD4+count over 500/mm? than <200/mm?3,
which may be due to longer ART exposure and hence more
alterations in lipid profile.>®

Overall, our results indicate that the DAD and FRS tools
appear to be more sensitive in detecting high CV risk
patients. Of note, we found that anthropometric param-
eters, although not contributing directly to the CV risk
algorithms, were positively associated with cardiovascular
risk, suggesting that any new tool developed to assess CV
risk should include anthropometric parameters. Given the
results of the different tools used in this study, a longitudi-
nal study is necessary to determine the accuracy of these
estimations.

Regardless of the algorithm used, measuring CV risk in
HIV-infected patients should be considered a priority, since
our results demonstrate that there is a high prevalence of at-
risk patients. Determination of CV risk, using tools tailored
to this population, should be seen as routine for all patients.
Portugal has a well-established HIV control program, and
prevention has been the primary focus. However, with
the increased survival rate witnessed in the HIV-infected
population with ART, guidelines should also incorporate rec-
ommendations to tackle unhealthy lifestyles, as already
seen for smoking, particularly promotion of healthier dietary
habits and exercise to ameliorate the burden of obesity and
CVD.

Disclosures

No financial support.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgments

We would like to thank the patients participating in our
study, as well as the hospital staff at the Department of
Infectious Diseases, for their support during the investiga-
tion.

Partially presented at the 12th International Congress on
Drug Therapy in HIV Infection, November 2014, Glasgow,
Scotland (PP 195) and at the 36th Congress of the European
Society for Clinical Nutrition and Metabolism, September
2014, Geneva, Switzerland (SUN-PP219).

References

1. Boccara F. Cardiovascular complications and atherosclerotic
manifestations in the HIV-infected population: type, inci-
dence and associated risk factors. AIDS. 2008;22 Suppl. 3:
S19-26.

2. Palella FJ Jr, Phair JP. Cardiovascular disease in HIV infection.
Curr Opin HIV AIDS. 2011;6:266-71.

3. Bavinger C, Bendavid E, Niehaus K, et al. Risk of cardiovascular
disease from antiretroviral therapy for HIV: a systematic review.
PLOS ONE. 2013;8:e59551.

4. INSA. Infecao VIH/SIDA: a situacao em Portugal a 31 de dezem-
bro de 2016. Documento n° 148; 2017.

5. DGS. Portugal Doencas Cérebro-Cardiovasculares em nimeros
- 2015. Programa Nacional para as Doencas Cérebro-
Cardiovasculares; 2016.

6. Escarcega RO, Franco JJ, Mani BC, et al. Cardiovascular dis-
ease in patients with chronic human immunodeficiency virus
infection. Int J Cardiol. 2014;175:1-7.

7. Islam FM, Wu J, Jansson J, et al. Relative risk of cardiovascular
disease among people living with HIV: a systematic review and
meta-analysis. HIV Med. 2012;13:453-68.

8. Kamin DS, Grinspoon SK. Cardiovascular disease in HIV-positive
patients. AIDS. 2005;19:641-52.

9. Triant VA. Cardiovascular disease and HIV infection. Curr
HIV/AIDS Rep. 2013;10:199-206.

10. Lake JE, Wohl D, Scherzer R, et al. Regional fat deposition and
cardiovascular risk in HIV infection: the FRAM study. AIDS Care.
2011;23:929-38.

11. Shahbaz S, Manicardi M, Guaraldi G, et al. Cardiovascular dis-
ease in human immunodeficiency virus infected patients: a true
or perceived risk? World J Cardiol. 2015;7:633-44.

12. Hemkens LG, Bucher HC. HIV infection and cardiovascular dis-
ease. Eur Heart J. 2014;35:1373-81.

13. Fedele F, Bruno N, Mancone M. Cardiovascular risk factors and
HIV disease. AIDS Rev. 2011;13:119-29.

14. De Socio GV, Parruti G, Quirino T, et al. Identifying HIV
patients with an unfavorable cardiovascular risk profile in the
clinical practice: results from the SIMONE study. J Infect.
2008;57:33-40.

15. Reinsch N, Neuhaus K, Esser S, et al. Are HIV patients under-
treated? Cardiovascular risk factors in HIV: results of the
HIV-HEART study. Eur J Prevent Cardiol. 2012;19:267-74.


http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0255
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0260
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0265
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0270
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0275
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0280
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0285
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0290
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0295
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0300
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0305
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0310
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0315
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0320
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0325

470

S. Policarpo et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Shahmanesh M, Schultze A, Burns F, et al. The cardiovascular
risk management for people living with HIV in Europe: how well
are we doing? AIDS. 2016;30:2505-18.

Mankal PK, Kotler DP. From wasting to obesity, changes in
nutritional concerns in HIV/AIDS. Endocrinol Metab Clin N Am.
2014;43:647-63.

Willig AL, Overton ET. Metabolic consequences of HIV:
pathogenic insights. Curr HIV/AIDS Rep. 2014;11:35-44.

Worm SW, Lundgren JD. The metabolic syndrome in HIV. Best
practice & research. Clin Endocrinol Metab. 2011;25:479-86.
Jarrett OD, Wanke CA, Ruthazer R, et al. Metabolic syndrome
predicts all-cause mortality in persons with human immunode-
ficiency virus. AIDS Pat Care STDs. 2013;27:266-71.

Tate T, Willig AL, Willig JH, et al. HIV infection and obesity:
where did all the wasting go? Antivir Therapy. 2012;17:1281-9.
Crum-Cianflone N, Tejidor R, Medina S, et al. Obesity among
patients with HIV: the latest epidemic. AIDS Pat Care STDs.
2008;22:925-30.

Lake JE, Currier JS. Metabolic disease in HIV infection. Lancet
Infect Dis. 2013;13:964-75.

Kim DJ, Westfall AO, Chamot E, et al. Multimorbidity patterns
in HIV-infected patients: the role of obesity in chronic disease
clustering. J Acquir Immune Defic Syndr. 2012;61:600-5.
Piepoli MF, Hoes AW, Agewall S, et al. 2016 European Guide-
lines on cardiovascular disease prevention in clinical practice:
The Sixth Joint Task Force of the European Society of Cardiol-
ogy and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies
and by invited experts) Developed with the special contribu-
tion of the European Association for Cardiovascular Prevention
& Rehabilitation (EACPR). Eur Heart J. 2016;37:2315-81.
Friis-Moller N, Weber R, Reiss P, et al. Cardiovascular disease risk
factors in HIV patients - association with antiretroviral therapy.
Results from the DAD study. AIDS. 2003;17:1179-93.

Cooney MT, Dudina A, D’Agostino R, et al. Cardiovascular risk-
estimation systems in primary prevention: do they differ? Do
they make a difference? Can we see the future? Circulation.
2010;122:300-10.

Authors/Task Force M, Piepoli MF, Hoes AW, et al. 2016 Euro-
pean Guidelines on cardiovascular disease prevention in clinical
practice: The Sixth Joint Task Force of the European Society of
Cardiology and Other Societies on Cardiovascular Disease Pre-
vention in Clinical Practice (constituted by representatives of
10 societies and by invited experts): developed with the spe-
cial contribution of the European Association for Cardiovascular
Prevention & Rehabilitation (EACPR). Eur J Prevent Cardiol.
2016;23:NP1-96.

Ladapo JA, Richards AK, DeWitt CM, et al. Disparities in the
quality of cardiovascular care between HIV-infected versus HIV-
uninfected adults in the United States: a cross-sectional study.
J Am Heart Assoc. 2017;6.

D’Agostino RB Sr. Cardiovascular risk estimation in 2012: lessons
learned and applicability to the HIV population. J Infect Dis.
2012;205 Suppl. 3:5362-7.

De Wit S, Battegay M, D’Arminio Monforte A, et al. European
AIDS Clinical Society Second Standard of Care Meeting Brussels
16-17 November 2016: a summary. HIV Med. 2018;19:77-80.
Friis-Moller N, Thiebaut R, Reiss P, et al. Predicting the risk of
cardiovascular disease in HIV-infected patients: the data collec-
tion on adverse effects of anti-HIV drugs study. Eur J Cardiovasc
Prev Rehabilit: Off J Eur Soc Cardiol Working Groups Epidemiol
Prevent Cardiac Rehabilit Exerc Physiol. 2010;17:491-501.
WHO Expert Committee on Physical Status: the use and inter-
pretation of anthropometry. Physical status: the use and

34.

35.

36.

37.

38.

39.

40.

M.

42.

43.

45.

46.

47.

48.

49.

50.

interpretation of anthropometry: report of a WHO Expert Com-
mittee, x. Geneva: World Health Organization; 1995. p. 452.
Alberti KG, Eckel RH, Grundy SM, et al. Harmonizing the
metabolic syndrome: a joint interim statement of the Inter-
national Diabetes Federation Task Force on Epidemiology and
Prevention; National Heart Lung, and Blood Institute; Ameri-
can Heart Association; World Heart Federation; International
Atherosclerosis Society; and International Association for the
Study of Obesity. Circulation. 2009;120:1640-5.

Landis JR, Koch GG. The measurement of observer agreement
for categorical data. Biometrics. 1977;33:159-74.

Signorini DJ, Monteiro MC, Andrade Mde F, et al. What should
we know about metabolic syndrome and lipodystrophy in AIDS?
Rev Assoc Med Brasil. 2012;58:70-5.

Smith CJ, Levy |, Sabin CA, et al. Cardiovascular disease risk fac-
tors and antiretroviral therapy in an HIV-positive UK population.
HIV Med. 2004;5:88-92.

Nery MW, Martelli CM, Silveira EA, et al. Cardiovascular risk
assessment: a comparison of the Framingham PROCAM, and
DAD equations in HIV-infected persons. ScientificWorldJournal.
2013;2013:969281.

Knobel H, Jerico C, Montero M, et al. Global cardiovascular
risk in patients with HIV infection: concordance and differences
in estimates according to three risk equations (Framing-
ham SCORE, and PROCAM). AIDS Pat Care STDs. 2007;21:
452-7.

Glass TR, Ungsedhapand C, Wolbers M, et al. Prevalence of risk
factors for cardiovascular disease in HIV-infected patients over
time: the Swiss HIV Cohort Study. HIV Med. 2006;7:404-10.
DGS. Programa Nacional para a Prevencao e Controlo do Tabag-
ismo 2017; 2017.

Masia M, Perez-Cachafeiro S, Leyes M, et al. Cardiovascu-
lar risk in human immunodeficiency virus-infected patients
in Spain CoRIS cohort, 2011. Enferm Infec Microbiol Clin.
2012;30:517-27.

Hsue PY, Deeks SG, Hunt PW. Immunologic basis of cardiovascu-
lar disease in HIV-infected adults. J Infect Dis. 2012;205 Suppl.
3:5375-82.

. Croxford S, Kitching A, Desai S, et al. Mortality and causes

of death in people diagnosed with HIV in the era of highly
active antiretroviral therapy compared with the general pop-
ulation: an analysis of a national observational cohort. Lancet
Publ Health. 2017;2:e35-46.

Maloberti A, Giannattasio C, Dozio D, et al. Metabolic syndrome
in human immunodeficiency virus-positive subjects: preva-
lence, phenotype, and related alterations in arterial structure
and function. Metab Syndr Rel Disord. 2013;11:403-11.

Raposo L, Severo M, Barros H, et al. The prevalence of the
metabolic syndrome in Portugal: the PORMETS study. BMC Publ
Health. 2017;17:555.

Aboud M, Elgalib A, Pomeroy L, et al. Cardiovascular risk eval-
uation and antiretroviral therapy effects in an HIV cohort:
implications for clinical management: the CREATE 1 study. Int J
Clin Pract. 2010;64:1252-9.

Lichtenstein KA, Armon C, Buchacz K, et al. Low CD4+T cell
count is a risk factor for cardiovascular disease events in the
HIV outpatient study. Clin infect Dis: Off Publ Infect Dis Soc
Am. 2010;51:435-47.

Grinspoon S, Carr A. Cardiovascular risk and body-fat abnor-
malities in HIV-infected adults. N Engl J Med. 2005;352:
48-62.

Hester EK. HIV medications: an update and review of metabolic
complications. Nutr Clin Pract: Off Publ Am Soc Parent Enteral
Nutr. 2012;27:51-64.


http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0330
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0335
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0340
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0345
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0350
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0355
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0360
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0365
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0370
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0375
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0380
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0385
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0390
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0395
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0400
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0405
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0410
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0415
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0420
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0425
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0430
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0435
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0440
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0445
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0450
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0455
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0460
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0465
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0470
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0475
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0480
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0485
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0490
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0495
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500
http://refhub.elsevier.com/S0870-2551(19)30461-5/sbref0500

	Cardiovascular risk in HIV-infected individuals: A comparison of three risk prediction algorithms
	Introduction
	Methods
	Statistical analysis
	Results
	Metabolic syndrome
	Cardiovascular risk assessment
	Discussion
	Disclosures
	Conflicts of interest
	Acknowledgments
	References


