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ARTICLE INFO ABSTRACT

Articl_e history: Background: Herpes simplex virus type 2 (HSV-2) is the most common cause of genital herpes (GH), but
Received 7 January 2020 genital infection by herpes simplex virus type 1 (HSV-1) is increasing. The aim of this study was to analyze
Accepted 28 April 2020 and compare epidemiological characteristics of patients with GH.

Available online 17 June 2020 Methods: Retrospective study conducted from January 2004 to December 2015 in patients with GH

attended at two Sexually Transmitted Diseases (STDs) medical consultation of Bilbao-Basurto Integrated
Iéx/i‘gﬁrpes Health Organisation in Northern Spain. Patient’s medical history was reviewed and data of interest was
- . analyzed.
::gi: Zﬂg:gi xsz ggﬁ ; Results: One thousand three patients (524 male and 479 female) were reviewed. HSV-2 was detected in
Sexually transmitted infections 74%. The proportion of HSV-1 increased during the study period, significantly in men (28% in 2004-2007
Epidemiology vs. 50% in 2012-2015). More female than male had HSV-1 infection (56% vs. 44%). The proportion of
primary infection was higher among HSV-1 compared to HSV-2 (79% vs. 21%). Among the patients with
HSV-1, primary infection was higher among men (86%) and in younger than 30 years. Recurrent GH
was higher among HSV-2 infections (63%). In a multivariate model older age, geographic origin outside
Spain, recurrent infection, prior contact with a partner’s genital herpetic lesions, previous N. gonorrhoeae
infection and prostitution were significantly associated with HSV-2 infection.
Conclusions: HSV-2 was the most common causative agent of GH, but the proportion of HSV-1 increased.
Overall, antecedent of STD and sexual risk behaviors were more frequent in patients with genital HSV-2
infection.
© 2020 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica. All rights reserved.
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Caracteristicas del herpes genital en Bilbao (Norte de Espaiia): estudio
retrospectivo de 12 aifios

RESUMEN

Introduccion: Elvirus herpes simple tipo 2 (VHS-2) es la causa mas frecuente de herpes genital (HG), pero
la infeccién genital por el virus herpes simple tipo 1 (VHS-1) esta en aumento. El objetivo del estudio fue
analizar las caracteristicas epidemiol6gicas de pacientes con HG.

Métodos: Estudio retrospectivo desde enero del 2004 hasta diciembre del 2015 de pacientes con HG aten-
didos en 2 consultas de enfermedades de transmisién sexual (ETS) en la Organizacién Sanitaria Integrada
Bilbao-Basurto, en el norte de Espafa. Se revisaron y analizaron los datos de interés de los pacientes.
Resultados: Mil tres pacientes (524 hombres y 479 mujeres) fueron incluidos. El 74% tenia infeccién por
VHS-2. El VHS-1 aumenté durante el periodo estudiado, significativamente en hombres (28% en 2004-
2007 vs. 50% en 2012-2015). El VHS-1 fue mayor en mujeres en comparacion con hombres (56% vs. 44%).
La infeccién primaria fue mas frecuente en los infectados con VHS-1 comparado con VHS-2 (79% vs. 21%).
En pacientes con VHS-1, la infeccién primaria fue superior en hombres (86%) y en menores de 30 afios.
El 63% de las infecciones por VHS-2 fueron recurrencias. En el analisis multivariante, la edad, el origen
extranjero, la recurrencia, el contacto previo con HG de la pareja sexual, la infeccion previa por Neisseria
gonorrhoeae y la prostitucion se asociaron con mayor riesgo de infeccién por VHS-2.

Conclusiones: EIVHS-2 fuelacausa principal del HG, pero la proporcién de VHS-1 aument6. El antecedente
de ETS y las conductas sexuales de riesgo fueron predominantes en los pacientes con HG por VHS-2.

© 2020 Elsevier Espafia, S.L.U. y Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica.

Todos los derechos reservados.

Introduction

Genital herpes (GH)is a major cause of genital ulcer diseases par-
ticularly in developing countries! and it has an important impact on
physical and psychological morbidity and healthcare costs.? During
recent years the incidence of GH has increased due to social trends
and demographic and migratory changes. The World Health Orga-
nization has estimated the prevalence of GH in 2012 at 500 million
people worldwide. Of that group 417 million people aged 15-49
were infected with herpes simplex virus type 2 (HSV-2).!

Herpes simplex viruses (HSV) can produce primary or recurrent
infection. Primary genital infections are usually manifested of vesi-
cles and ulcers of skin and mucous membrane lesions 4-7 days
after sexual contact. Pain, dysuria, lymphadenopathy and fever are
relatively common associated symptoms. Following the primary
infection the virus establishes lifelong latency in sacral neural gan-
glions and the virus can reactivate from here causing recurrent
infection. People with clinically manifest GH and people who shed
HSV asymptomatically can transmit the virus to their sexual part-
ners via direct contact during sexual intercourse.®> HSV-2 is the most
frequent etiology of anogenital infections.*~” However, during last
three decades, the incidence of GH due to HSV-1 has increased
in many developed countries. The principal reason for this epi-
demiological change is the decline in HSV-1 seroprevalence among
children and adolescents due to improvements in living conditions,
better hygiene and less crowding in families.8-10 The susceptible
adolescent populationin combination with earlier sexual debut and
increased oral sex behaviors, can explain the high proportion of GH
caused by HSV-1.>11.12

Clinical manifestations and treatment are identical but it is
important to identify the type of HSV that cause GH in order to make
a differential diagnosis with other ulcerative sexually transmitted
diseases (STDs) or other genital ulcerative dermatoses. The labo-
ratory diagnosis of genital HSV infection is usually made by direct
methods such as virus isolation or viral DNA detection in skin or
mucous membrane swabs. The detection of virus-specific antibod-
ies can confirm the diagnosis and it is helpful for the determination
of stage of infection.

Furthermore, the evolution of the disease and some epidemi-
ological or sexual risk factors are different in each HSV type.? In
general, GH due to HSV-1 is more common in young women, peo-

ple who have oral sex without protection!®> and men who have
sex with men (MSM).!!2 Genital HSV-1 infection usually involves
fewer recurrent episodes,'* so generally, symptomatic genital
HSV-1 infection is primary infection.> Genital HSV-2 infection is
associated with more sexual risk factors, such as Human Immun-
odeficiency Virus (HIV) infection, prostitution and high number of
sexual partners.'* The risk of transmission is high because recur-
rences are more frequent with genital HSV-2 infection.!”

In this respect, it is interesting to know the change in the epi-
demiology of GH and the differences between types of HSV in our
area. Thus, the aim of this study was to describe epidemiology, clin-
ical characteristics and sexual behavior or risk factors of patients
with GH treated at two STDs clinics in Bilbao, Spain.

Materials and methods
Patients and setting

From January 2004 to December 2015, patients of two STD medi-
cal consultations of Bilbao-Basurto Integrated Health Organisation
(IHO) in Spain were retrospectively identified. Approximately
350,000 people live in the metropolitan area that STD clinics
served. Patients included were those with GH confirmed by
direct microbiological methods. Specimens were skin and mucous
membrane, urethral, cervical, rectal and vaginal swabs and urine.
Conjunctival and oropharyngeal swabs were tested in patients
with concurrent orofacial symptomatic herpes. Samples were
collected with cotton swabs and inoculated into viral transport
medium. Diagnosis test was virus isolation by cell culture and sub-
sequent typing with immunofluorescence. Since 2009, in cases of
negative viral culture, a commercial nucleic acid amplification test
was performed to detect viral DNA. Samples were tested at micro-
biological department of Basurto University Hospital. Patients
medical history was reviewed and the following information was
collected: demographic data (age, gender, geographic origin),
sexual behavior (preference, practices, risk factors, previous STDs),
clinical data (symptomatology, previous contact with herpetic
lesions), stage of infection, number of recurrent infections in a
year, microbiological data (HSV type, samples, diagnostic method)
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Table 1

Age and gender of patients with genital herpes from 2004 to 2015. HSV = herpes simplex virus; { Mean and standard deviation; { Male vs. female and age compared by cohort

of years.
Year Overall patients HSV-1 positive patients HSV-2 positive patients

n Age t Male/Female n (%) Age t Male/Female n (%) Age t Male/Female

2004 41 34.41 (9.55) 22/19 5(12.2) 26.00 (5.95) 1/4 36 (87.8) 35.58 (9.41) 21/15
2005 53 34.20 (9.84) 29/24 10(18.9) 30.10 (8.98) 4/6 43 (81.1) 35.16 (9.88) 25/18
2006 67 30.10 (7.96) 25/42 17 (25.4) 25.05 (7.95) 3/14 50 (74.6) 31.82(7.27) 22/28
2007 63 32.71(11.60) 31/32 15(23.8) 25.80(7.16) 5/10 48 (76.2) 34.87(11.93) 26/22
2004-2007 224 32.59(9.91) 107/117 47 (21) 26.46 (7.76) 13/34 177 (79) 34.22 (9.80) 94/83
2008 74 36.06 (10.60) 43/31 13(17.6) 27.69 (6.86) 7/6 61(82.4) 37.85(10.43) 36/25
2009 97 35.29 (10.58) 56/41 20(20.6) 29.20 (9.76) 9/11 77 (79.4) 36.88 (10.26) 47/30
2010 79 36.07 (9.53) 38/41 15(19) 32.60 (10.09) 9/6 64 (81) 36.89 (9.29) 29/35
2011 78 33.07 (9.90) 36/42 17 (22.4) 29.94 (9.06) 4/13 59 (77.6) 33.69 (10.08) 31/28
2008-2011 328 35.13(10.20) 173/155 65(19.9) 29.87(9.10) 29/36 261(80.1) 36.39 (10.09) 143/118
2012 103 36.28 (12.06) 58/45 32(31.4) 31.34(10.79) 14/18 70 (68.6) 38.22(11.86) 44/26
2013 110 32.41(9.03) 60/50 35(33) 29.00 (8.07) 17/18 71(67) 34.14(9.27) 42/29
2014 113 34.30(11.37) 53/60 31(27.9) 28.35(7.46) 13/18 80(72.1) 36.28 (11.76) 39/41
2015 125 35.61(11.83) 73/52 38(30.6) 29.76 (9.95) 24/14 86 (69.4) 38.18 (11.79) 48/38
2012-2015 451 34.66 (11.21) 244/207 136 (30.7) 29.61(9.15) 68/68 307 (69.3) 36.76 (11.33) 173/134
Overall 1003 34.35(10.64) 524/479 248 (24.7) 29.08 (8.95) 110/138 745 (74.3) 36.03 (10.59) 410/335
p Valuei 0.016 0.293 0.082 0.029 0.031 0.784

and therapeutic information. The study was ethically approved by
the ethical committee of Basurto University Hospital.

Statistical analysis

The qualitative variables were expressed with frequencies and
percentages and the quantitative variables with mean and standard
deviation (SD). The comparison of quantitative variables according
to two-level categorical variables was analyzed by the Student’s
t-test or Wilcoxon test. Associations between quantitative vari-
ables and categorical variables with two or more categories were
assessed by analysis of variance or Kruskal-Wallis test. Association
between categorical variables was tested by the Chi-square test or
Fisher’s exact test. Further, the logistic regression models were used
to study factors associated with HSV-2 positive GH. First, univari-
ate analyses were performed considering HSV-2 vs. HSV-1 as the
dependent variable, and each demographic, clinic or behavioral as
independent factors. Then, clinically relevant variables or variables
significant at a level of p <0.15 in univariate analysis were ana-
lyzed into a multivariate logistic regression model to determine
predictors associated with HSV-2 positive GH. In the final multi-
variate model only factors with p <0.05 were retained. The results
for these analyses were expressed as odds ratio (OR) and 95% confi-
dence interval (CI). p <0.05 was considered statistically significant.
All analyses were performed using SAS for Windows, version 9.2
(SAS Institute, Inc., Carey, NC).

Results
Demographic data

1003 patients with 1516 samples were identified over a 12-year
period. Most of samples were skin and mucous membrane swabs
(87.9%) and generally diagnosed by virus isolation by cell culture
(87.6%) (data not shown).

The mean age of the patients was 34.4 (SD, 10.6) years and
524 patients (52.2%) were male. 745 patients (74.3%) had genital
HSV-2 infection, 248 patients (24.7%) by HSV-1 and 10 patients
(1%) had GH due two types of HSV. The number of patients with
GH increased during the study period from 41 patients in 2004 to
125 patients in 2015 (224 patients in 2004-2007 and 451 patients
in 2012-2015). The incidence rate of microbiologically confirmed

GH cases per annum and per 100,000 habitants varied between 13
cases in 2004 and 40 cases in 2015. The proportion of genital HSV-1
infection increased from 21% in 2004-2007 to 30.7% in 2012-2015
(p=0.001) (Table 1). The increase of male and female patients with
GH due to HSV-1 remained consistent each year, but the proportion
of HSV-1 positive male patients increased significantly from 27.7%
in 2004-2007 to 50% in 2012-2015 (p=0.029) (Table 1).

The mean age of patients with HSV-2 GH was 36.0 (SD, 10.6)
years and 55% was male. Male patients and older were significantly
associated with genital HSV-2 infection in the logistic univariate
analysis comparing with patients with HSV-1 GH (p<0.01), which
55.5% was female and, in general, youngers (Table 2).

Regarding genital HSV-1 infection, 221 (89.1%) patients were
Spanish and 398 (53.4%) of patients with HSV-2 GH were from other
countries, especially from South America (p <0.0001) (Table 2). The
geographic origin out of Spain was significantly associated with
genital HSV-2 infection in the multivariate model (OR: 8.26 [95%
Cl: 5.22-13.06], p<0.0001) (Table 3).

Sexual behavior

Findings showed 898 (89.7%) patients were heterosexual, espe-
cially women (99.8%). Homosexual patients numbered 89 (8.9%)
and all of them were male (p<0.0001). There was no significant
differences in the sexual preference according to the type of HSV
(p=0.3858) (data not shown). Nevertheless, in the stratified analy-
sis of gender, heterosexual males were more frequent in the group
of patients with HSV-2 infection (82.6%) and the proportion of MSM
(24.5%) was higher in the group of HSV-1 infection (p = 0.046) (addi-
tional table).

Most of the patients had stable partner (73.7%). The propor-
tion of patients with sexual risk factors were higher in the group
of HSV-2 infection compared with the group of HSV-1 infection
(p<0.05) (Table 2). Prostitution was significantly associated with
genital HSV-2 infection in the multivariate model (OR: 2.08 [95%
CI: 1.06-4.08], p=0.0328) (Table 3).

Of the number of sex partners within a last year, 47.3% of
patients with GH had only one sex partner. 144 patients (19.4%)
with genital HSV-2 infection had more than six partners in com-
parison to 25 patients (10.1%) with HSV-1 infection with more than
six partners (p=0.179) (Table 2).
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Table 2
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Comparison of demographic, microbiological, clinical and behavioral characteristics of patients with genital herpes according to the type of herpes simplex virus (logistic uni-
variate analysis). HSV = herpes simplex virus; OR = odds ratio; Cl = confidence interval; STD = sexually transmitted disease; HIV = Human Immunodeficiency Virus; MSM = men
who have sex with men; { 10 patients had genital herpes with both types of HSV; + Mean and standard deviation; Ref. =reference group.

Variable Overall patients™ HSV-1 positive HSV-2 positive Logistic univariate analysis
patients patients (HSV-2 vs HSV-1)
n % n % n % OR 95% CI p Value
Gender n=1003 n=248 n=745
Male 524 52.2 110 44.5 410 55.0 1.54 1.15-2.05 0.005
Female 479 47.8 138 55.5 335 45.0 Ref. -
Age 34.4(10.6) T 29.1(8.9) f 36.0(10.6) t 1.09 1.07-1.KD.0001
Geographic origin n=1003 n=248 n=745
Spain 575 57.3 221 89.1 347 46.6 Ref. -
Rest of the world 428 42.7 27 109 398 53.4 9.44 6.14-14.36 <0.0001
Previous history of STD n=1003 n=248 n=745
HIV 92 9.2 10 4.0 80 10.7 2.86 1.46-5.62 0.002
Hepatitis B virus 92 9.2 12 4.8 80 10.7 2.37 1.27-4.43 0.007
Hepatitis C virus 31 3.1 2 0.8 28 3.8 4.81 1.14-20.34 0.033
Syphilis 74 7.4 3 1.2 70 9.4 8.47 2.64-27.12 <0.001
N. gonorrhoeae 55 5.5 4 1.6 51 6.9 4.49 1.61-12.55 0.004
C. trachomatis 78 7.8 12 4.8 64 8.6 1.85 0.98-3.49 0.057
T. vaginalis 32 3.2 1 04 30 4.0 10.38 1.41-76.18 0.022
Condyloma acuminatum 114 114 19 7.7 93 125 1.72 1.03-2.88 0.039
Stage of infection n=1003 n=248 n=745
Primary infection 477 47.6 195 78.6 278 373 Ref.
Recurrent 526 52.4 53 214 467 62.7 6.18 4.41-8.67 <0.0001
2 or more recurrent episodes in a year n=634 n=137 n=489
167 26.3 6 4.4 159 325 10.52 4.54-24.36 <0.0001
Concurrent oral and genital herpes n=1003 n=248 n=745
18 1.8 14 5.7 4 0.5 0.09 0.03-0.28 <0.0001
Previous contact with herpetic lesions n=1003 n=248 n=745
Oral herpes 75 7.5 57 229 18 24 0.08 0.05-0.14 <0.0001
Genital herpes 162 16.2 24 9.7 137 184 2.10 1.33-3.33 0.002
Sexual preference n=1003 n=248 n=745
Heterosexual 898 89.7 218 87.9 672 90.4 Ref.
Homosexual (MSM) 89 8.9 27 109 60 8.1 0.72 0.45-1.16 0.1806
Bisexual 14 14 3 1.2 11 1.5 1.19 0.33-4.30 0.7914
Usual sex practices n=988 n=247 n=731
Vaginal sex 976 98.8 242 97.9 724 99.0 2.14 0.67-6.80 0.198
n=969 n=246 n=724
Oral sex 830 85.7 231 93.9 590 82.8 0.31 0.18-0.54 <0.0001
n=969 n=246 n=724
Anal sex 293 30.2 65 26.4 225 31.6 1.28 0.93-1.78 0.1312
Sexual risk factors n=1003 n=248 n=745
Stable partner 739 73.7 195 78.6 537 721 0.70 0.50-0.99 0.043
Sex worker 56 5.6 3 1.2 52 6.9 6.13 1.90-19.80 0.002
Former sex worker 27 2.7 0 0 27 3.6 1.35 1.30-1.40 0.002
Prostitute’s client 81 8.1 10 4.0 70 9.4 2.47 1.25-4.87 0.009
Former parenteral drug users 26 2.6 2 0.8 24 3.2 4.09 0.96-17-45 0.057
Number of partners in last year n=1003 n=248 n=745
None 34 34 2 0.8 32 43 Ref. -
1 partner 472 473 125 50.4 342 46.2 0.17 0.04-0.72 0.017
2-5 partners 321 32.1 96 38.7 223 30.1 0.15 0.03-0.62 0.009
>6 partners 172 17.2 25 10.1 144 194 0.36 0.08-1.60 0.179

Overall the most frequent way of transmitting the infection was
vaginal sex (976, 98.8%), but oral sex was higher (93.9%) in patients
with genital HSV-1 infection (p <0.0001). In fact, 57 patients (22.9%)
with GH by HSV-1 had previous contact with oral herpetic lesions
of sexual partner vs. 2.4% of patients with genital HSV-2 infection
(p<0.0001); 137 patients (18.4%) with genital HSV-2 infection had
previous contact with genital herpetic lesions vs. 9.7% patients with
HSV-1 GH (p=0.002) (Table 2). This variable was significantly asso-
ciated with genital HSV-2 infection in the multivariate model (OR:
2.14[95% CI: 1.26-3.64], p=0.0051) (Table 3).

Clinical characteristics

The most frequent symptom of GH was genital ulcerative lesions
(84%).0ther symptoms and signs such as pain (37.1%), local adenitis
(29%), pruritus (26.6%), dysuria (13.7%) and fever (10.9%) were more
common in patients with genital HSV-1 infection (p <0.05) (data
not shown).

Genital ulcerative lesions (82.4%), pain (32.1%), local adenitis
(24.6%), dysuria (11.8%) and fever (9.9%) were more frequent in
patients with primary infection than in patients with recurrent
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Table 3
Multivariable analysis for patients with HSV-2 genital herpes infection. OR = odds
ratio; CI = confidence interval; STDs = sexually transmitted diseases;.

OR 95% CI p Value

Age 1.08 1.06-1.10 <0.0001
Geographic origin

Rest of the world 8.26 5.22-13.06 <0.0001
Previous history of STDs

N. gonorrhoeae 3.91 1.20-12.73 0.0235
Recurrent infection 2.92 1.98-4.31 <0.0001
Previous contact with herpetic lesions

Oral herpes 0.14 0.08-0.27 <0.0001

Genital herpes 2.14 1.26-3.64 0.0051
Prostitution 2.08 1.06-4.08 0.0328

infection (p<0.0001). In the same way, leucorrhea (11.5%) and
cervicitis (5.9%) were more frequent in women with primary infec-
tion compared with recurrent infection (p <0.0001). Dysuria (20%),
meatitis (6.4%) and proctitis (3.6%) were more prevalent in male
with genital HSV-1 infection (p < 0.05). Eighteen patients presented
concurrent orofacial and anogenital symptomatic herpes (data not
shown).

Serological results and anamnesis demonstrated that 526
patients (52.4%) were diagnosed of recurrent infection, most of
them with HSV-2 infection (467, 62.7%) (Table 2). Primary infec-
tion was shown in 195 patients (78.6%) with HSV-1 infection in
comparison with 37.3% of patients with HSV-2 GH (p <0.0001). The
diagnosis of recurrent infection was significantly associated with
genital HSV-2 infection in the univariate analysis and in the multi-
variate model (OR: 2.92 [95% CI: 1.98-4.31], p<0.0001) (Table 3).

There were no significant differences in the stage of infection
according to patients’ gender (p=0.569), but males with genital

‘ p=0.008 ——
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HSV-1 infection were more frequent with primary infection (86.4%)
than females (72.5%) (p=0.008) (Figure 1). Patients under 30 years
were diagnosed with primary infection in most of cases (p=0.030)
(Figure 2). In case of patients with genital HSV-2 infection older
than 25 years more than 60% of them had recurrent GH (p=0.071)
(Figure 3).

After the first microbiological diagnosis of GH, 634 patients
reported symptomatic recurrence. Only 4.4% of patients with GH
due to HSV-1 had two or more recurrences in a year in compari-
son of 32.5% of patients with genital HSV-2 infection (p <0.0001)
(Table 2).

Acyclovir was the most used antiviral (34.4%) in this study for
the treatment of GH and the clinical evolution of patients was good
in 98.4% of cases (data not shown).

Prior sexually transmitted diseases

The study showed 488 patients (48.7%) had previous history
of STDs. Condyloma acuminatum (12.5%), HIV infection (10.7%),
hepatitis B virus (10.7%), syphilis (9.4%), C. trachomatis (8.6%), N.
gonorrhoeae (6.9%), T. vaginalis (4%) and hepatitis Cvirus (3.8%) were
more frequent in the group of patients with GH by HSV-2 compared
with patients with genital HSV-1 infection (p <0.05) (Table 2). The
only previous STD significantly associated with GH by HSV-2 was
N. gonorrhoeae infection in the multivariate model (OR: 3.91 [95%
CI: 1.20-12.73], p=0.0235) (Table 3).

Discussion

The incidence of patients diagnosed of GH has increased
worldwide!816-18 and HSV-2 is the main agent.*”” Nevertheless,
during the last decades the proportion of HSV-1 as a causative agent
of GH has increased in some developed countries. So much so that

—— p=0.337

td Recurrent infection

Male (n = 524)
Herpes simplex virus type 2

O Primary infection

Female (n = 479)

Figure 1. Stage of infection according to the gender in herpes simplex virus type 1 and herpes simplex virus type 2.
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2529 (n = 54)

3 Recurrent infection|
3 Primary infection

30-39 (n=72) >= 40 (n = 28)

Herpes simplex virus type 1

Figure 2. Stage of infection according to age groups in herpes simplex virus type 1.
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Figure 3. Stage of infection according to age groups in herpes simplex virus type 2.

an analytical modeling in the United States shows that HSV-1 will
persist as a major cause of primary GH for decades to come.'?
In many countries of Europe and Asia the proportion of genital
HSV-1 infection varies by different regions, but the evolution is
similar.%17.18 In Spain, in a recent study conducted in Valencia,
47% of patients had genital HSV-1 infection?? and during our study
period, the proportion of that infection increased clearly. The mean
age of the patients was similar to other publications®!! and, overall,
the rate of males was higher than females. However, the majority
of patients with genital HSV-1 were female and they were younger
than patients with genital HSV-2 infection. This is similar to other
studies.*611.21 Early sexual debut in adolescents and young adults
and oral receptive sex in seronegative females are the main sex-
ual risk of genital HSV-1 infection.?* Moreover, the anatomic and
histologic differences of genitals in both genders must be taken
into account.?? In our study oral sex was significant sexual prac-
tice in patients with genital HSV-1 infection and most of them had
previous contact with orolabial herpetic lesions of sexual partner.
Therefore, it is essential to remind patients that HSV can transmit
by different ways, despite the existence or not of visible herpetic
lesions and the importance of using condoms or other barrier meth-
ods. If they are used correctly in all types of sexual practices, barrier
methods can reduce the risk of most STDs, including GH. Despite
these results, in the current study the increase of the proportion
of patients with genital HSV-1 infection was higher in males. This
result is similar to other Australian publication,* but in other stud-
ies the increase of GH by HSV-1 was observed in females.® On
average, in the study period, Bilbao had a foreign population of
7%.23 So, the significant high rate of foreign patients with GH, spe-
cially caused by HSV-2 infection is interesting. This data is similar
to worldwide HSV-2 seroprevalence study that observed highest
prevalence in Africa followed by the Americas.!

Local and systemic manifestations of GH caused by the two types
of HSV are similar and they cannot distinguish one from another.
There is some evidence that local and systemic symptoms of pri-
mary infection are more severe.> Female diagnosed with primary
infection showed more leucorrhea and cervicitis compared with
recurrent infection. These findings could help clinicians to suspect
primary genital infection. Nevertheless, these clinical differences
could not be evident in some cases.?! Proctitis is also an important
physical sign in male with genital HSV-1 infection and is clearly
associated with anal sex practice in MSM. Thus, GH should be con-
sidered in the differential diagnosis of acute proctitis.

HSV-2 has been shown to reactivate more than HSV-1°13.1520.25
and in this study more than half of patients had recurrent infection,
especially in genital HSV-2 infection. Most of patients diagnosed
of primary infection caused by HSV-1 were male. This could be

explained because the proportion of MSM was high in that group
of patients. Lafferty et al. found similar results in relation to MSM
with GH.!> Moreover, Nilsen et al. reported that recurrent genital
HSV-1 infection was more prevalent in females.?>

In this study, we found a significantly higher number of recur-
rences in patients with genital HSV-2 infection. These results are
consistent with other studies where recurrences occur in more than
a third people suffering symptomatic primary GH due to HSV-2.26

The common sexual profile of patients with GH in current
study was stable sexual partner. Nevertheless, we found differences
according to the type of HSV. Activities related to prostitution and
parenteral former drug users were more frequent in patients with
genital HSV-2 infection but only prostitution was significantly asso-
ciated with itin the multivariate model. Van de Laar et al. submitted
that female sex workers had a higher risk to contracting genital
HSV-2 infection.?”

We found diverse results related to the number of sexual partner
in patients with GH. The high proportion of patients with more
than six sexual contacts in last year in patients with genital HSV-2
infection was surely associated with sex workers that were more
common in that group. Some seroprevalence studies observed that
the population with a high number of sexual partners had more
seropositivity rate of HSV-2.1428 However, Cherpes et al. found that
HSV-1 seroprevalence was higher in women with more than five
sexual partners in lifetime.?*

Finally, in this study we found that a history of previous STDs
was more frequent in patients with genital HSV-2 infection and
this is clearly demonstrate in some studies.”20-2428-30 Anyway,
in our study only N. gonorrhoeae infection was significantly asso-
ciated with GH caused by HSV-2. Gottlieb et al. reported in a
seroprevalence study the association between syphilis, C. tra-
chomatis, N. gonorrhoeae and T. vaginalis infections and genital
HSV-2 infection.'* In other studies with similar characteristics,
previous STDs did not statistically significant in genital HSV-2
infection.!!3°

In conclusion, our study is one of few studies conducted on
patients with GH microbiologically confirmed by direct methods.
Although the current study consists of patients of two clinics in
Bilbao, the findings allow clear conclusions in our community.
During the study period, the number of GH caused by HSV-1 has
increased significantly, especially in males. Despite that, the data
collected indicate that patients with genital HSV-1 infection are
usually young females, whereas GH by HSV-2 is seen more often in
older males. Primary genital infection is more common in patients
with genital HSV-1 infection compared with HSV-2 infection. In
addition, prior contact with herpetic oral lesions of their partners
and oral sex is common in patients with GH caused by HSV-1. MSM
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are also an important collective among those infected with HSV-1
in anogenital region. History of previous STDs and the sexual pro-
file of prostitution are more frequently related to genital HSV-2
infection.

The authors recognize some limitations in this study. STD med-
ical consultations of Bilbao-Basurto IHO attend patients from areas
around town, so they may not be representative of the entire region
of Bilbao population. Because the recruitment of patients has been
carried out based on microbiological results of samples, there is
lack of data of patients with symptoms suggested GH but not con-
firmed microbiologically. Finally, the subsequent follow-up of some
patients has not been strict especially due to lack of interest of
patients and the treatment of posterior recurrent infections by the
primary care physician.

Funding

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

Conflict of interest
The authors declare that there is no conflict of interest

References

1. Looker K], Magaret AS, Turner KM, Vickerman P, Gottlieb SL, Newman LM. Global
estimates of prevalent and incident herpes simplex virus type 2 infections in
2012. PLOS ONE. 2015;10:e114989.

2. Aslam M, Kropp RY, Jayaraman G, Dinner K, Wong T, Steben M. Genital herpes
in Canada: deciphering the hidden epidemic. Can ] Infect Dis Med Microbiol.
2012;23:e6-9.

3. Kimberlin D, Rouse D. Genital herpes. N Engl ] Med. 2004;350:1970-7.

4. Tran T, Druce ]JD, Catton MC, Kelly H, Birch CJ. Changing epidemiology of genital
herpes simplex virus infection in Melbourne Australia, between 1980 and 2003.
Sex Transm Infect. 2004;80:277-9.

5. Nieuwenhuis RF, van Doornum GJ, Mulder PG, Neumann HA, van der Meijden WI.
Importance of herpes simplex virus type-1 (HSV-1) in primary genital herpes.
Acta Derm Venereol. 2006;86:129-34.

6. Kortekangas-Savolainen O, Vuorinen T. Trends in herpes simplex virus type 1
and 2 infections among patients diagnosed with genital herpes in a Finnish
sexually transmitted disease clinic, 1994-2002. Sex Transm Dis. 2007;34:37-40.

7. Buxbaum S, Geers M, Gross G, Schofer H, Rabenau HF, Doerr HW. Epidemiology
of herpes simplex virus types 1 and 2 in Germany: what has changed? Med
Microbiol Immunol. 2003;192:177-81.

8. Bradley H, Markowitz LE, Gibson T, McQuillan GM. Seroprevalence of her-
pes simplex virus types 1 and 2—United States, 1999-2010. ] Infect Dis.
2014;209:325-33.

9. Korr G, Thamm M, Czogiel I, Poethko-Mueller C, Bremer V, Jansen K. Decreas-

ing seroprevalence of herpes simplex virus type 1 and type 2 in Germany

leaves many people susceptible to genital infection: time to raise awareness

and enhance control. BMC Infect Dis. 2017;17.

Marchi S, Trombetta CM, Gasparini R, Temperton N, Montomoli E. Epidemiology

of herpes simplex virus type 1 and 2 in Italy: a seroprevalence study from 2000

to 2014. ] Prev Med Hyg. 2017;58:E27-33.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

240

Enfermedades Infecciosas y Microbiologia Clinica 39 (2021) 234-240

Janier M, Scieux C, Meouchi R, Tournoux C, Porcher R, Maillard A. Virological,
serological and epidemiological study of 255 consecutive cases of genital herpes
in a sexually transmitted disease clinic of Paris (France): a prospective study. Int
] STD AIDS. 2006;17:44-9.

Khadr L, Harfouche M, Omori R, Schwarzer G, Chemaitelly H, Abu-Raddad LJ.
The epidemiology of herpes simplex virus type 1 in Asia: systematic review
meta-analyses, and meta-regressions. Clin Infect Dis. 2018;68:757-72.
Lafferty WE, Downey L, Celum C, Wald A. Herpes simplex virus type 1 as a
cause of genital herpes: impact on surveillance and prevention. ] Infect Dis.
2000;181:1454-7.

Gottlieb SL, Douglas JM Jr, Schmid DS, Bolan G, latesta M, Malotte CK, et al.
Seroprevalence and correlates of herpes simplex virus type 2 infection in five
sexually transmitted-disease clinics. ] Infect Dis. 2002;186:1381-9.
Ramchandani M, Selke S, Magaret A, Barnum G, Huang MW, Corey L, et al.
Prospective cohort study showing persistent HSV-2 shedding in women with
genital herpes 2 years after acquisition. Sex Transm Infect. 2017;94:568-70.
Wallace L, Nicholson D, Cullen B, Goldberg DJ, Eastick K. Genital herpes simplex,
genital chlamydia and gonorrhoea infection in Scotland: laboratory diagnoses
2003-2012. HPS Wkly Rep. 2013;47:287-94.

Trends in genital herpes infections, England: 2002-2011. Health Prot Rep.
2012;6.

Woestenberg P, Tjhie ], de Melker H, van der Klis F, van Bergen ], van der Sande M,
et al. Herpes simplex virus type 1 and type 2 in the Netherlands: seroprevalence,
risk factors and changes during a 12-year period. BMC Infect Dis. 2016;16.
Ayoub H, Chemaitelly H, Abu-Raddad L. Characterizing the transitioning epi-
demiology of herpes simplex virus type 1 in the USA: model-based predictions.
BMC Med. 2019;17.

Magdaleno-Tapial ], Herndndez-Bel P, Valenzuela-Oiiate C, Ortiz-Salvador JM,
Garcia-Legaz-Martinez M, Martinez-Domenech A, et al. Genital infection with
herpes simplex virus type 1 and type 2 in Valencia Spain: a retrospective obser-
vational study. Actas Dermosifiliogr. 2020;111:53-8.

Bernstein DI, Bellamy AR, Hook EW, Levin M], Wald A, Ewell MG, et al. Epi-
demiology, clinical presentation, and antibody response to primary infection
with herpes simplex virus type 1 and type 2 in young women. Clin Infect Dis.
2013;56:344-51.

Lowhagen G. First episodes of genital herpes in a Swedish STD population: a
study of epidemiology and transmission by the use of herpes simplex virus (HSV)
typing and specific serology. Sex Transm Infect. 2000;76:179-82.

Basque immigration observatory website Ikuspegi Inmigrazioaren
Euskal  Behatokia.  Observatorio Vasco de Inmigracién; 2019.
http://www.ikuspegi.eus/es/estadisticas/estadisticas.php [accessed 30.05.19].
Cherpes TL, Meyn LA, Hillier SL. Cunnilingus and vaginal intercourse are risk
factors for herpes simplex virus type 1 acquisition in women. Sex Transm Dis.
2005;32:84-9.

Nilsen A, Myrmel H. Changing trends in genital herpes simplex virus infection
in Bergen Norway. Acta Obstet Gynecol Scand. 2000;79:693-6.

Bennedetti ], Corey L, Ashley R. Recurrence rates in genital herpes after symp-
tomatic first-episode infection. Ann Intern Med. 1994;121:847-54.

Van de Laar M, Termorshuizen F, Slomka M, van Doornum GJ, Ossewaarde JM,
Brown DW, et al. Prevalence and correlates of herpes simplex virus type 2 infec-
tion: evaluation of behavioural risk factors. Int ] Epidemiol. 1998;27:127-34.
Balaeva T, Grjibovski AM, Sidorenkov O, Samodova O, Firsova N, Sannikov A,
et al. Seroprevalence and correlates of herpes simplex virus type 2 infection
among young adults in Arkhangelsk Northwest Russia: a population-based
cross-sectional study. BMC Infect Dis. 2016;16:616.

Patel P, Bush T, Mayer KH, Desai S, Henry K, Overton ET, et al. Prevalence
and risk factors associated with herpes simplex virus-2 infection in a contem-
porary cohort of HIV-infected persons in the United States. Sex Transm Dis.
2012;39:154-60.

Patnaik P, Herrero R, Morrow RA, Munoz N, Bosch FX, Bayo S, et al. Type-specific
seroprevalence of herpes simplex virus type 2 and associated risk factors in
middle-aged women from 6 countries: the [ARC multicentric study. Sex Transm
Dis. 2007;34:1019-24.


http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0155
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0160
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0165
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0170
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0175
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0180
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0185
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0190
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0195
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0200
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0205
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0210
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0215
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0220
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0225
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0230
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0235
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0240
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0245
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0250
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0255
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0260
http://www.ikuspegi.eus/es/estadisticas/estadisticas.php
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0270
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0275
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0280
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0285
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0290
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0295
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300
http://refhub.elsevier.com/S0213-005X(20)30198-1/sbref0300

	Characteristics of genital herpes in Bilbao (Northern Spain): 12-year retrospective study
	Introduction
	Materials and methods
	Patients and setting
	Statistical analysis

	Results
	Demographic data
	Sexual behavior
	Clinical characteristics
	Prior sexually transmitted diseases

	Discussion
	Funding
	Conflict of interest
	References


