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Background: Effective antiretroviral therapy (ART) has increased life expectancy for HIV

patients to levels close to that observed for general population. Comorbidities are also

increasing, due to ageing of such population. Erectile dysfunction (ED) has been a frequent

finding in men living with HIV.

Objectives: The goals of the present study were to define the prevalence of ED and associated

factors in HIV-infected men, in a referral center of Salvador city, Brazil.

Methods: HIV-infected men ≥18 years of age, receiving care at the AIDS Clinics of Complexo

Hospitalar Professor Edgard Santos (C-HUPES), Universidade Federal da Bahia were consec-

utively included in the study until the estimated sample size (N = 134) was reached. Patients

filled a structured questionnaire on clinical-epidemiological characteristics, as well as the

International Index on Erectile Function to assess ED.

Results: Most (55%) were black and single (79%), mean age 44.8 years. ED was detected in

29  (21.6%) patients; 86% of ED cases were classified as severe. The only factors associated

with ED were low income (p = 0.02) and unemployment (p = 0.01). No association was found

between ED and frequency of comorbidities, age, or ART used by patients.

Conclusion: In a referral center in Salvador city, socio-economic problems were the main fac-

tors  associated with ED. Psychological impact of poor social conditions should be routinely
assessed in patients with ED to implement preventive measures for ED.

©  2019 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is

an  open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
According to the World Health Organization (WHO), sexual

health includes a combination of positive somatic, emotional,
intellectual and social aspects of a sexual being.1 Sexual
health results of the linkage of vascular, neurological and
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endocrine systems: any modification in one of these systems
can potentially generate a sexual dysfunction.1–3

Erectile dysfunction (ED) is defined as the inability to have
or keep a satisfactory penile erection. The main causes of ED

are classified as psychogenic (anxiety, stress, depression) or
organic (vascular, neurological, hormonal, and tissue prob-
lems). Any cause of hypogonadism can trigger ED, including
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Table 1 – Sociodemographic characteristics of the study
sample according to the presence of erectile dysfunction.

Characteristics With erectile
dysfunction
N = 29 (21.6%)

Without
erectile
dysfunction
N  = 05 (79.4%)

p-Value

Age (Mean ± SD) 44.8 ± 10.9 44.6 ± 11.7 0.9
Ethnicity

White 1 (3.4) 7 (6.6)

0.5
Asian 0 3 (2.8)
Black 12 (41.3) 40 (938)
Mixed 16 (55.1) 50 (47.6)
Indigenous 0 5 (4.7)

Marital status
Single 23 (79.3) 77 (73.3)

0.1
Married 5 (17.2) 20 (19)
Widow 1 (3.4) 0
Divorced 0 8 (7.6)

Sexual orientation
Heterosexual 12 (41.3) 23 (21.9)

0.2Homosexual 10 (34.4) 44 (41.9)
Bisexual 6 (20.6) 10 (9.5)

Educational level
Illiterate 1 (3.4) 2 (1.9)

0.84
Less than 8 years of

schooling
11 (37.9) 34 (32.3)

8–11 schooling years 15 (51.7) 58 (55.2)
More than 11

schooling years
2  (6.8) 11 (10.4)

Average income
Up to 2 minimum

wage
17  (58.6) 71 (67.6)

0.01a

2–5 minimum wages 3 (10.3) 22 (20.9)
10 minimum wage 0 3 (2.8)
No income 8 (27.5) 8 (7.6)

Current activity
Employed 12 (41.3) 76 (72.3)

0.01bUnemployed 7 (24.1) 11 (10.4)
Student 5 (17.2) 3 (2.8)
Retired 5 (17.2) 15 (14.2)

a Comparison between no income vs any income.
b comparison between employed vs. unemployed patients.

Table 2 – Frequency of comorbidities and life style
characteristics of HIV patients according to the presence
of erectile dysfunction.

Comorbidity
and life-style
characteristics

With  erectile
dysfunction
N = 29 (%)

Without
erectile
dysfunction
N  = 105 (%)

p-Value

Diabetes mellitus 1 (3.4) 6 (5.7) 0.6
Hypertension 2 (6.8) 16 (15.2) 0.2
Pulmonary disease 2 (6.8) 1 (0.9) 0.2
Liver disease 0 3 (2.8) 0.3
Depression 0 5 (4.7) 0.4
Alcohol use 0 4 (3.8) 0.3
Smoking 3 (10.3) 12 (11.4) 0.9
b r a z j i n f e c t d i s .

ypothalamic-pituitary tumors, hyperprolactinemia, and pri-
ary  or secondary hypogonadism.1–7

Hypogonadism is one of most frequent endocrine dysfunc-
ion in HIV-infected men. Usually, low levels of testosterone
eads to decreased sexual desire and ED. In addition, psy-
hological (especially depression) or neurological (infection,
ementia) problems often cause ED.6–10

In Brazil, there is scarce evidence on the frequency and
auses of ED in men  living with HIV-Aids. We  aimed to deter-
ine the prevalence of ED in HIV-infected men, in Salvador

ity, Brazil, as well as the associated factors.
Study design, patients and settings: A cross-sectional study

as conducted at an Aids referral center, in Salvador, Brazil,
rom January to August, 2015. All male patients, aged 18 years
r older, who  attended the Aids clinic during the study period
ere invited to participate. Patients with a cognitive deficit
nd those with neurological problems were excluded. Patients
ere consecutively included, until the required sample size
as reached. Sample size was defined based on an estimated
revalence of 18%, for a population of 1500 eligible male sub-

ects under follow-up at the service. To guarantee a power of
0% and a confidence interval of 95%, the required sample size
as  134 patients.

Data collection: the used instruments were a questionnaire
n clinical and socio-demographic characteristics and the
nternational Index on Erectile Function, a self-administered
uestionnaire on erectile function, which was previously vali-
ated and adapted to Brazil. It includes 15 multiple options
uestions to evaluate erectile function, sexual relationship,
rgasmic function, sexual desire, and overall level of satis-
action with sexual life. According to the obtained scores ED
as classified as absent, mild, moderate, or severe. Question-
aires were filled in by patients, under supervision of a trained

nvestigator to solve doubts or to clarify any points of the
nstrument.

Statistical analysis: frequencies and proportions were used
o describe the main categorical variables. Continuous vari-
bles were described as mean and standard deviation or
edian and interquartile range. Associations between cat-

gorical variables were assessed by use of chi-square test.
e used 95% confidence intervals and set a p-value < 0.05 for

ignificance. Associations between variables were assessed
hrough univariate and multivariate analyses. The SPSS sta-
istical package software, version 20 was used to perform all
nalyses. The project was approved by institutional ethics
eview committee (number 1.035.816, on 26 April, 2015).

A total of 134 men  were included in the study, most (55%)
lack and single (79%). The main characteristics of study sam-
le are described in Table 1.

The frequency of ED was 21.6% (29 patients) which was
lassified as severe in 86.2% of them. ED was significantly
ssociated with unemployment (p = 0.01) and no income
p = 0.02). Mean age was similar for patients presenting with
D (44.8 ± 10.9 years) or not (44.6 ± 11.7 years), as shown in
ig. 1.

All but five patients were on antiretroviral therapy, two

id not present ED, while three had severe ED. The majority
sed a non-nucleoside based (43%) or protease inhibitor-based
egimens (32%), and most (76.9%) used no additional medica-
ions other than antiretroviral drugs. Among the 31 patients
Obesity 0 3 (2.8) 0.4

reporting use of medications other than ARV, 10 (32%) were on

anti-hypertensive drugs. The mean time since HIV diagnosis
was similar for patients with and without ED. Table 2 shows
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Fig. 1 – Frequency (%) of erectile dysfunction (ED

Table 3 – Frequency of erectile dysfunction in HIV
patients according to time since diagnosis.

Time since HIV
diagnosis

Patients with
erectile
dysfunction
N = 29 (%)

Patients without
erectile
dysfunction
N = 105 (%)

Time since HIV diagnosis
Less than 10 years 16 (55.1) 58 (55.2)
11–15 years 05 (17.2) 17 (16.1)
16–20 years 03 (10.3) 21 (20.0)
21–25 years 04 (13.7) 07 (6.7)
26–30 years 01 (0.3) 02 (1.9)

portion of ED in similar populations, but usually with fewer
p > 0.05 for all comparisons.

the frequency of ED according to the mean duration of HIV
infection and to patientsĺife style.

The most frequently detected comorbidity was arterial
hypertension, which affected 18 (13.4%) patients. There was no
difference in the frequency of diabetes, arterial hypertension,
chronic pulmonary disease, depression, alcohol use, smok-
ing, and viral hepatitis C among patients with or without ED.
Table 2 summarizes these findings. There was no association
between time since HIV diagnosis and frequency of ED (Table 3)

ED is highly prevalent in HIV-infected patients having a
negative impact in their quality of life.11,12 ED prevalence
was 21.6% among HIV-infected patients receiving care in a
referral center in Salvador, Brazil, similar to that found in
several studies. The main factors associated to ED in this
study were unemployment and absence of income. In a large
study, involving 1340 patients, Hart et al. found an ED preva-
lence of 21%, although the patients had a higher frequency
of comorbidities, like diabetes (17%) and arterial hypertension
(69%), than in the present study. Presence of comorbidities was
closely related to ED prevalence, in contrast with our results
where psychological problems were a more  likely cause of ED
than organic conditions.

The orgasmic function was null for all patients with ED,
considering ejaculation with or without orgasm. In contrast,

the evaluation of sexual desire was moderate/high for all
patients with moderate ED and for 64% of those classified as
presenting severe ED. The level of satisfaction with sexual life
was moderate/high (>75%) for patients with ED. Most (80%)
) in HIV-infected patients according to age.

patients with ED reported satisfaction with their sexual part-
ner. A previous report detected that men  with Aids need more
time and stimulation to develop a sexual response, which
would require a collaborative sexual partner and explain the
high levels of satisfaction detected in our work.2

Although some previous reports showed an association
between older age and increased prevalence of ED, that was
not detected in this study. The study sample was relatively
young (mean age 44 years) and reflects the epidemiological
HIV picture in Salvador, where only 30% of patients are older
than 50 years. However, a study conducted by Shindel et al.
shows similar results in a study sample with a mean age of
42 years, and a prevalence of diabetes (3.2%) or hypertension
(26%) similar to that found in the present study. The main dis-
crepancy was the association between ED and older age, as
well as between the severity of ED and increased age. They
also included HIV-negative subjects in the study.

The prevalence of ED in our study was lower than that
detected in several studies.13–15 This probably reflects the
characteristics of the study samples and geographic regions.
On the other hand, our findings are similar to those obtained
by Claramonte et al. in Africa. Salvador is the Brazilian city
with the largest proportion of African descendants in Brazil
and is considered the largest black city outside Africa. This
could explain the similarity between the results of this study
and those reported by Claramonte et al. The only detected risk
factor for ED in our study was low income and unemployment.
Such findings suggest that psychosocial problems play a major
role in the development of ED in our patients. Although we did
not perform any specific psychological evaluation, it would be
expected to find depression and anxiety among these patients.
The low prevalence of comorbidities indicates the absence of
associations between organic problems and ED in this study.
The relatively low proportion of older patients also reinforces
this hypothesis.

One important finding in our study relates to the severity
of ED dysfunction: only 13.7% of patients had a mild presen-
tation of ED, while the remaining 86.3% presented severe ED.
This contrasts with previous reports that identified higher pro-
patients presenting the most severe presentations. In addi-
tion, our study detected a lower overall prevalence of ED than
that observed for general population. However, the use of
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erectile dysfunction. AIDS. 2001;15:2331–3.

20. Colson AE, Keller MJ, Sax PE, Pettus PT, Platt R, Choo PW. Male
b r a z j i n f e c t d i s .

ifferent patient group, with distinct epidemiological, social
nd clinical characteristics make it difficult to compare the
vailable reports.

There was no association between ED and sexual ori-
ntation, similarly to that observed by Catalan et al. in a
revious report. In addition, there was no association between
ntiretroviral regimens used by patients and ED. Although
ome reports show an association between specific ARV drugs
nd ED, the available evidence on that do not permit any
onclusion regarding causality, as most studies have not con-
rolled for other risk factors for ED.17–20

The main limitation of our study is the use of a single cen-
er, which may limit generalization of our results. However,
he study center is the second largest referral center for Aids
are in Bahia state, where about one third of all patients are fol-
owed, which minimizes the potential impact of selection bias.
his was the first study on ED in HIV patients in Northeastern
razil, and provides information on risk factors and magni-
ude of ED in our setting. The detection of socio-economic
actors as the main driver of ED open room to psychological
nterventions that could mitigate this important problem of
IV-infected patients. Larger, prospective studies are neces-

ary to define the magnitude of ED among HIV patients and to
efine appropriate tools for its management.
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Ferrer MJ, Negredo E, Clotet B. Clinical and emotional factors
related to erectile dysfunction in HIV-infected men. Am J
Mens Health. 2017;11:647–53.

2. Scanavino MT, Abdo CHN. Sexual dysfunctions among people
living with AIDS in Brazil. Clinics. 2010;65:511–9.

3. Hart TA, Moskowitz D, Cox C, Li X, Ostrow DG, Stall RD,
Gordach PM, Plankey M. The cumulative effects of medication
use, drug use, and smoking on erectile dysfunction among
men who have sex with men. J Sex Med. 2012;9:1–11.

4. Staiman VR, Lowe FC. Urologic problems in patients with
acquired immunodeficiency syndrome. Sci World J.
2004;4:427–37.
5. Vansintejan J, Janssen J, Van De Vijver E, Vandevoorde J,
Devroey D. The gay men sex studies: prevalence of sexual
dysfunctions in Belgian HIV (+) gay men. HIV AIDS (Auckl).
2013;5:89–96.
9;2 3(6):464–467 467

6. Finotelli IJ, Capitao CG. Evidências de validade da versão
brasileira da Escala de Autoeficácia Sexual - Função Erétil.
Psico-USF. 2001;16:45–55.

7. Driemeier M, Andrade SMO, Pontes ERJC, Meelo AM.
Vulnerability to AIDS among the elderly in an urban center in
central Brazil. CLINICS. 2012;67:19–25.

8. Shindel AW, Horberg MA, Smith JF, Breyer BN. Sexual
dysfunction, HIV, and AIDS in men  who have sex with men.
AIDS Patient Care STDS. 2011;25:341–9.

9. Catalan J, Meadows J. Sexual dysfunction in gay and bisexual
men with HIV infection: evaluation, treatment and
implications. AIDS Care. 2000;12:279–86.

0. Van Griensven F, Thienkrua W,  Sukwicha W,  et al. Sex
frequency and sex planning among men who have sex with
men in Bangkok, Thailand: implications for pre- and
post-exposure prophylaxis against HIV infection. J Int AIDS
Soc. 2010;13:1–14.

1. De Ryck I, Van Laeken D, Apers L, Colebunders R. Erectile
dysfunction, testosterone deficiency,and risk of coronary
heart disease in a cohort of men living with HIV in Belgium. J
Sex Med. 2013;10:1816–22.

2. Zona S, Guaraldi G, Luzi K, et al. Erectile dysfunction is more
common is Young, middle-aged HIV-infected men  than in
HIV-uninfected men. J Sex Med. 2012;9:1940–7.

3. Romero-Velez G, Lisker-Cervantes A, Villeda-Sandoval CI,
et al. Erectile dysfunction among HIV patients undergoing
highly active antiretroviral therapy: dyslipidemia as a main
risk factor. Sex Med. 2014;2:24–30.

4. Perez I, Moreno T, Navarro F, Santos J, Palacios R. Prevalence,
factors and I associated with erectile dysfunction in a cohort
of HIV-infected patients. INT J STD AIDS. 2013;24:712–5.

5. Guaraldi G, Beggi M, Zona S, et al. Erectile dysfunction is not a
mirror of endotelial dysfunction in HIV-infected patients. J
Sex Med. 2012;12:1114–21.

7. Wang Q, Young J, Bernasconi E, et al. The prevalence of
erectile dysfunction and its association with antiretroviral
therapy in HIV-infected men the Swiss HIV Cohort Study.
Antivir Ther. 2013;18, 337-11.

8. Vansintejan J, Janssen J, Van De Vijver E, Vandevoorde J,
Devroey D. The gay men sex studies: prevalence of sexual
dysfunctions in Belgian HIV(+) gay men. HIV AIDS (Auckl).
2013;5:89–96.

9. Sollima S, Osio M, Muscia F, et al. Protease inhibitors and
sexual dysfunction associated with antiretroviral therapy. J
Acquir Immune Defic Syndr. 2002;30:27–32.

http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0005
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0010
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0015
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0020
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0025
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0030
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0035
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0040
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0045
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0050
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0055
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0060
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0065
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0070
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0075
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0080
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0085
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0090
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095
http://refhub.elsevier.com/S1413-8670(19)30423-4/sbref0095

	Prevalence and risk factors for erectile dysfunction in HIV-infected patients in Salvador, Brazil
	References


