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bstract

We performed a literature search in the Medline database, using the PubMed website. The incidence of presumably infectious encephalitis is
stimated at 1.5–7 cases/100,000 inhabitants/year, excluding epidemics. Infectious encephalitis and immune-mediated encephalitis share similar
linical signs and symptoms. The latter accounts for a significant proportion of presumably infectious encephalitis cases without any established
tiological diagnosis; as shown from a prospective cohort study where 21% of cases were due to an immune cause. Several infectious agents are
requently reported in all studies: Herpes  simplex  virus (HSV) is the most frequent pathogen in 65% of studies, followed by Varicella-zoster virus
VZV) in several studies. Enteroviruses are also reported; being the most frequent viruses in two studies, and the 2nd or 3rd viruses in five other
tudies. There are important regional differences, especially in case of vector-borne transmission: Asia and the Japanese encephalitis virus, Eastern
nd Northern Europe/Eastern Russia and the tick-borne encephalitis virus, Northern America and Flavivirus  or Alphavirus. Bacteria can also be
ncriminated: Mycobacterium  tuberculosis  and Listeria  monocytogenes  are the most frequent, after HSV and VZV, in a French prospective study.
he epidemiology of encephalitis is constantly evolving. Epidemiological data may indicate the emergence and/or dissemination of new causative
gents. The dissemination and emergence of causative agents are fostered by environmental, social, and economical changes, but prevention
rograms (vaccination, vector controls) help reduce the incidence of other infectious diseases and associated encephalitis (e.g., measles).

 2017 Elsevier Masson SAS. All rights reserved.
eywords: Encephalitis; HSV; VZV; Enterovirus; Emerging infections; Epidemiology

ésumé

Nous proposons une revue de la littérature avec des articles sélectionnés par une recherche sur Medline, via le moteur de recherche PubMed.
’incidence des encéphalites présumées infectieuses est estimée entre 1,5 et 7 cas/100 000 habitants/an, hors épidémies. Il existe une similarité

, ces dernières représentant une part importante des encéphalites présumées
linique entre les encéphalites infectieuses et celles à médiation immune

nfectieuses sans diagnostic étiologique établi : dans une cohorte prospective, 21 % des cas étaient attribués à une cause immunitaire. Certains agents
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nfectieux sont fréquents dans toutes les études : le virus Herpes  simplex  (HSV) est le plus fréquent dans 65 % des études et le virus varicelle-zona
VZV) est souvent le deuxième agent. Les Entérovirus  sont fréquemment rapportés et constituent les virus les plus fréquents dans deux études et
u 2e ou 3e rang dans cinq. Les différences régionales sont importantes, surtout en cas de transmission vectorielle : Asie et virus de l’encéphalite
aponaise, Europe de l’Est, du Nord, partie orientale de la Russie et virus de l’encéphalite à tiques européenne, Amérique du Nord et Flavivirus  ou
lphavirus. Des bactéries sont aussi responsables : Mycobacterium  tuberculosis  et Listeria  monocytogenes  étaient les plus fréquentes, après HSV
t VZV, dans une étude prospective française. L’épidémiologie des encéphalites est en constante évolution. Elle peut révéler l’émergence et/ou
a dispersion de nouveaux agents pathogènes. Les modifications environnementales et socio-économiques les favorisent, mais les programmes de
révention (vaccination, lutte anti-vectorielle) permettent la diminution de l’incidence d’autres maladies infectieuses et encéphalites associées (ex.
ougeole).

 2017 Elsevier Masson SAS. Tous droits réservés.
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.  Introduction

Many infectious agents, mainly viral ones, are responsible for
ncephalitis. However, encephalitis remains a rare complication
f most infections. The cause of encephalitis is identified in no
ore than half of cases.
The incidence of presumably infectious encephalitis is esti-

ated at 1.5–7 cases/100,000 inhabitants/year in published
tudies and countries, excluding epidemics [1].

.  Methods

We performed a literature search using Medline and PubMed
ebsite. We also used experts’ references on encephalitis

Fig. 1). We used the search terms “encephalitis AND epi-
emiology” and “encephalitis AND etiology”, with the filters
humans”, “adults”, and “age > 19 years”. We only kept arti-
les published in English and French as literature reviews
r case series between January 2000 and July 2015. Clinical
ractice Guidelines (CPG) on the “Management of encephali-

is in metropolitan France” were issued based on this literature
eview.

.  Cross-sectional  cohort  studies  and  global
pidemiology  of  encephalitis  causes

We reviewed 25 cross-sectional studies published between
000 and 2015 (Table 1, Fig. 2). Cohort studies were either ret-
ospective or prospective based on hospital discharge database
ICD codes) or less frequently on data specifically collected
or epidemiological studies. Results in those articles were not
ompared as they differed in terms of inclusion criteria (adults,
hildren, or both, immune status), case definitions, diagnos-
ic criteria, and study periods. The 25 studies comprised six
rospective studies performed in temperate countries [2–8],
our in tropical countries [9–12]; and 16 retrospective studies
13–27].

The incidence of encephalitis hospitalization reported in five
tudies (1.5 to 7.3 hospitalizations/100,000 inhabitants) over

ime seemed stable although very different between countries
13–17]; it decreased over time in two other studies [18,19]. In
he study where results were detailed by age groups or immune

p

f

iologie

tatus, the incidence was higher in older patients [13,18,20] and
n immunocompromised patients [18].

The etiology was identified in 27.5% [27] to 79% [10] of
nalyzed encephalitis patients. These figures question the per-
ormances of and access to the diagnostic tests available at the
ime each study was performed, and raises issues for the pres-
nce of non-infectious etiologies or even unknown infectious
gents at the time studies were performed.

It is now well established that infectious encephalitis and
mmune-mediated encephalitis can present with similar clin-
cal signs and symptoms, suggesting that immune-mediated
ncephalitis may account for a significant proportion of pre-
umably infectious encephalitis cases without any identified
icrobial agents. Several studies reported 21% due to an

mmune cause, 5 to 16% as post-infectious, and 0.1 to 3% as
ost-immunization encephalitis [4,13,14,19,21].

Herpes simplex  virus (HSV) was the most frequent agent,
bserved in 65% of studies [4–6,10,13,14,16,18,20–24,26].
aricella-zoster virus (VZV) was the second most frequent agent

4–6,16–19,22–24]. Enteroviruses (EV) were also frequently
eported and considered the most frequent etiology in two studies
3,11], and the 2nd or 3rd etiology in five studies [6,7,12,25,26].
oth case definitions and study regions used in these studies
ay explain these differences.
Regional differences shape the epidemiology of encephali-

is, especially for vector-borne transmission. The Japanese
ncephalitis virus (JEV) was frequently reported in Asian stud-
es [11,12]. The tick-borne encephalitis virus (TBEV) was more
requently reported in Eastern and Northern Europe as well
s in Russia [7,8]. Other arboviruses, mainly Flaviviruses  and
lphaviruses, were more frequently observed in Northern Amer-

ca [15,21].
Correlatively, a meta-analysis that included 45 studies pub-

ished between 1950 and 2003, and performed on the five
ontinents, allowed confirming these differences [38]. In Asia,
EV was the most frequently identified infectious agent, and
ainly affected children as shown in 10 out of 16 studies. How-

ver, HSV was still an important cause of infectious encephalitis,
nd the results might have been biased by different investigation

rotocols in the analyzed studies.

Etiologies differed in Europe, with HSV and VZV as the most
requent agents, as well as in America, in addition to EV and
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Table 1
Epidemiological studies on encephalitis etiologies.
Études épidémiologiques sur l’étiologie des encéphalites.

Country Year Age Patient’s characteristics Included Incidence
(100,000)

Etiologies Mortality Reference

Prospective studies in non-tropical countries
California (195 H) 1998–2005 C + A Immunocompetent 1570 37%: EV (17%), HSV (16%), VZV (9%), MTB

(1%)
11% [3]

United Kingdom
(24 H)

2007–2008 C + A Including immunocompromised
(15%)

203 63%: HSV (19%), VZV (5%), MTB (5%) 12% [4]

France (106 H) 2007 C + A HIV excluded 253 52%: HSV (22%), VZV (8%), MTB (8%),
L. monocytogenes (5%)

10% [5]

Spain (17 H) 2008–2009 C + A Immunocompetent 72 27.6%: HSV (20%), VZV (5.3%), EV (2.6%) [6]
Finland (18 H) 1995–1996 C + A 1014 46%: VZV (9.5%), HSV (3.5%), EV (2.7%),

Influenza A virus (2.6%), TBE (2%)
[7]

Finland (1 H) 1999–2003 A Immunocompetent 42 2.2 36%: VZV (12%), HSV1 (9%), TBE (9%) [8]
Retrospective studies based on hospital codes

Australia (NSW) 1990–2007 C + A Including immunocompromised 5926 5.2 30%: HSV (13%), VZV (3.8 + 1.8%), T. gondii
(3.7%), SSPE (1.3%), L. monocytogenes (0.5%)

4.6% [18]

California 1990–1999 C + A HIV excluded 13,807 4.3 44%: HSV (14.4%), arboviruses (0.64%) MTB
(0.2%); N. meningitidis (0.9%); T. gondii
(0.6%); T. pallidum (0.1%).

[20]

USA 1988–1997 C + A Including immunocompromised 7.3 40.5%: 15.5% viral:
HSV > T. gondii > VZV > arboviruses; ADEM
(5.3%)

7.4% [13]

USA 1998–2010 C + A Including immunocompromised
(HIV: 8.8%)

6.9 50.3%: HSV (15%), WNV (1.5%), ADEM
(5.5%)

5.8% [14]

Alaska/US Indians 1998–2010 C + A Including immunocompromised
(HIV: 3.2%)

436 3.1 46%: HSV (14.6%), WNV (3.6%), ADEM
(4.6%)

4.1% [21]

Canada 1994–2008 C + A Including immunocompromised 24,028 5.4 50.2%: VZV (17.7%), HSV (9.3%), WNV
(3.1%)

[15]

United Kingdom 1989–1998 C + A 6414 1.5 (viral) 40%: HSV (20.8%), VZV (5.2%) 6.5% C
9.5% A

[16]

Ireland 2005–2008 C + A 418 2.49 (viral) 46.7%: HSV (22.1%), VZV (14.4%) 7.9% [22]
France 2000–2002 C + A HIV excluded 3598 1.9 20%: HSV (5–13%), VZV (4–7%), arboviruses

(0.8–2%), EV (0.2–0.8%)
6% [17]

Italy 1999–2005 C + A 23,594 5.88 44.4%: HSV (15%), VZV (7%), ADEM (16%),
arboviruses (0.5%)

[19]

Norway (Oslo) 2000–2009 A Including immunocompromised
(7%)

70 43%: HSV (14%), VZV (9%) 7% [23]
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Table 1 (Continued)

Country Year Age Patient’s characteristics Included Incidence
(100,000)

Etiologies Mortality Reference

Other retrospective studies
Finland 1967–1991 A 322 1.4 49%: HSV (16%), VZV (5%), mumps virus

(4%), Influenza virus (4%)
5.6% [24]

New-Zealand 2005–2009 A 0.5 35%: VZV (14%), HSV (11%), EV (3%) 14% [25]
Greece 2003–2006 A Immunocompetent 45 (Viral) HSV (9%), EV (9%) [26]
Tunisia 2003–2009 1071 (Viral)

(CNS
infection)

17.5% including 38 encephalitis: WNV (20),
HSV (9), EV (9), Toscana virus (3)

[27]

Prospective studies conducted in tropical countries
Cambodia 1999–2000 C + A Including immunocompromised

(HIV: 23%)
99 40% (HIV excluded): Streptococcus (4.2%),

MTB (4.2%), EBV (4.2%), Cryptococcus (2%),
dengue virus (2%)

[9]

Taiwan 2000–2001 C + A 127 79%: HSV (36%), VZV (13%), MTB (8%),
CMV (6%), arboviruses (4%), Influenza virus
(0.8%), EV (0.8%)

[10]

Rural Central India 2007 A Including immunocompromised
(HIV: 7 cases)

152 16 (viral) 79%: HSV (36%), VZV (13%), MTB (8%),
CMV (6%), arboviruses (4%), Influenza virus
(0.8%), EV (0.8%)

36% [11]

Thailand 2003–2005 C + A Including immunocompromised
(15%)

149 66%: JEV (25%), EV (4%), Cryptococcus (2%),
S. pneumoniae (2%), H. influenzae (2%), VZV
(1.3%), dengue virus (3%)

10% [12]

H: hospital; NSW: New South Wales; C: children; A: adults; SSPE: subacute sclerosing panencephalitis; MTB: Mycobacterium tuberculosis; HSV: Herpes simplex virus; VZV: Varicella-Zoster virus; ADEM: acute
disseminated encephalomyelitis; WNV: West Nile Virus; CNS: central nervous system; EV: Enteroviruses; EBV: Epstein–Barr virus; CMV: cytomegalovirus; JEV: Japanese encephalitis virus
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Dia

arious arboviruses [1]. Interpreting this meta-analysis is, how-
ver, difficult due to the heterogeneity of analyzed populations

nd areas where the studies were performed.

Many other viruses may cause encephalitis. They may rep-
esent rare or emergent causes that we will later address in this
eview.

t
M
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When considering bacteria, Mycobacterium  tuberculosis
nd Listeria  monocytogenes  were the most frequent infec-

ious agents observed in a French prospective study [5].

ycoplasma  pneumoniae  was also reported in all recent
rospective studies [2,4,5]. Several bacteria were responsi-
le for brain abscesses with a symptomatology indicative of
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Fig. 2. Map of epidemiological studies on encephalitis etiologies. Blue background: prospective studies; white background: retrospective studies. Green-boxed
text: studies including adults; black-boxed text: studies including children and adults. N: number of patients included; I: incidence; iCNS: central nervous system
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nfections.
arte des études épidémiologiques sur l’étiologie des encéphalites.

ncephalitis at the early phase of the infection (Nocardia,
rucella, etc.).

HSV, VZV, L.  monocytogenes, and M.  tuberculosis  should be
onsidered the most probable causes of infectious encephalitis
n metropolitan France. Consensus therapy against these four
nfectious agents should be administered as soon as encephalitis
s suspected to insure proper patient outcome.

Any recent travel must lead physicians to consider other
auses depending on the countries visited, but they should not
ule out domestic/native causes. The patient’s medical history
immunodeficiency), his/her place of residence (rural or agri-
ultural area), and his/her environment (professional or home)
ay guide physicians towards specific causes (Table 2).
The epidemiology of encephalitis is constantly changing.

ncephalitis may reveal the emergence and/or dissemination
f new causative agents. This dissemination is fostered by
nvironmental, social, and economic changes (climate change,
opulation movement, forest fragmentation, urbanization, etc.).
onversely, specific vaccination and vector controls programs

hould contribute to reducing the incidence of other infectious
iseases and associated encephalitis (e.g., measles) [18,19].

.  Causative  infectious  agents  commonly  observed  in
etropolitan  France
.1.  Herpes  simplex  virus  (HSV)

HSV1 is the first identified cause of infectious encephalitis.
ts estimated incidence is between 2 and 4 cases per million

a
a
s
w

f inhabitants and per year, and considered low when com-
ared with the presence of antibodies in the general population
seroprevalence of 80–90% for HSV1 and 4–40% for HSV2
n adults) [28]. HSV was the most frequently reported
tiological agent in 17 of the 25 epidemiological studies
Table 1).

HSV encephalitis was lethal in 5 to 20% of cases (70% before
vailability of the acyclovir treatment) depending on the recruit-
ent criteria of the studies [3–5,16,24,29]. HSV can trigger an

utoimmune encephalitis-associated with clinical neurological
elapses or delayed recoveries [30].

The wide implementation of an effective diagnostic test and
f a specific effective treatment considerably improved the diag-
osis of HSV, its early management, and the prognosis of
atients.

.2.  Varicella-zoster  virus  (VZV)

VZV is the second cause of infectious encephalitis in devel-
ped countries. VZV was the first agent reported in pediatric
tudies [7,15] and in several adult studies [8,25]. Just like HSV,
ZV is a DNA virus belonging to the Herpesviridae family.
eurological complications occurred at the end of the primary

nfection or reactivation of a latent infection, without any associ-
ted skin rash in 55% of cases [5]. Immunocompromised patients

re at higher risk of encephalitis. Neurovascular damage may be
ssociated with encephalitis: ventriculitis, vasculitis of large ves-
els complicated by ischemic strokes, vasculitis of small vessels
ith demyelinating lesions.
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Table 2
Main pathogens to consider depending on context.
Principaux agents infectieux à évoquer selon le contexte.

Characteristics/risk factors Potential infectious agents

Immunodeficiency All agents are possible but some are more frequently isolated than others: EBV,
CMV, HHV6, VZV, EV, Listeria monocytogenes, Mycobacterium tuberculosis,
Nocardia, Cryptococcus neoformans, JC virus, WNV, LCMV, HEV, measles virus,
Coccidioides, Histoplasma capsulatum, Aspergillus fumigatus, Toxoplasma
gondii, Acanthamoeba spp., Balamuthia mandrillaris

Monoclonal antibody therapies Infliximab, etanercept: VZV, M. tuberculosis, Legionella pneumophila, Listeria
monocytogenes, Nocardia, Histoplasma capsulatum
Rituximab: EV, JC virus
Natalizumab: HSV, JC virus
Tocilizumab: VZV, Mycobacterium tuberculosis

Following allogeneic hematopoietic stem cell
transplantation

HHV6, CMV

Transmission via transplantation/transfusion
(infectious agent present in the graft/transfusion)

WNV, rabies virus, LCMV, EBV, CMV, HHV6, TBEV, HIV, JC virus, Treponema
pallidum, Anaplasma phagocytophilum, Rickettsia, Cryptococcus neoformans,
Coccidioides, Histoplasma capsulatum, Toxoplasma gondii, variant
Creutzfeldt–Jakob disease (v-CJD)

Unvaccinated patients Poliovirus, VZV, measles/mumps/rubella viruses, Mycobacterium tuberculosis
In endemic areas Yellow fever virus, JEV, TBEV

Recent vaccination Yellow fever virus, (measles virus), all
Older age EEEV, WNV, VZV, HSV, Listeria monocytogenes, Balamuthia mandrillaris
Pregnancy LCMV, Listeria monocytogenes
Chronic liver disease Listeria monocytogenes
Lifestyle

Following swimming EV, Naegleria fowleri, Leptospirosis
Speleology Histoplasma capsulatum
Sexual exposure HIV, Treponema pallidum

Travels
Northern America WNV, La Crosse virus, SLEV, EEEV, WEEV, California encephalitis virus,

Colorado tick fever virus, Powassan virus, Chikungunya virus, rabies virus, EV71,
Rickettsia rickettsii, Anaplasma phagocytophilum, Borrelia burgdorferi,
Coccidioides, Naegleria fowleri, Acanthamoeba spp., Balamuthia mandrillaris,
Baylisascaris procyonis

South and Central America VEEV, WNV, EEEV, SLEV, chikungunya virus, dengue virus, yellow fever virus,
rabies virus, Bartonella bacilliformis, Rickettsia, Taenia solium, Plasmodium
falciparum

Asia JEV, TBEV, Chandipura virus, Nipah virus, EV71, chikungunya virus, rabies
virus, Orientia tsutsugamushi, Plasmodium falciparum, Angiostrongylus sp.

Australia/Oceania MVEV, Kunjin virus, Hendra virus, ABLV, JEV
Europe TBEV, WNV, Toscana virus, rabies virus

Anaplasma phagocytophilum, Borrelia burgdorferi
Mediterranean region Toscana virus, WNV, dengue virus, rabies virus
Africa Chikungunya virus, dengue virus, yellow fever virus, WNV, rabies virus,

Trypanosoma brucei, Plasmodium falciparum, Schistosoma
Sting by vectors

Ticks TBEV, Powassan virus, Colorado tick fever virus, CTFV, Borrelia burgdorferi,
Rickettsia rickettsii, Ehrlichia chaffeensis, Anaplasma phagocytophilum,
Francisella tularensis

Mosquitoes JEV, WNV, dengue virus, yellow fever virus, chikungunya virus, La Crosse virus,
SLEEV, EEEV, WEEV, VEEV, MVEV

Sand flies Chandipura virus, Toscana virus
Bartonella bacilliformis

Tsetse flies Trypanosoma brucei
Seasons: spring/autumn

EV, tick-borne and mosquito-borne infections, Leptospira sp.
Animals (direct contact or environment contaminated by feces)

Bats Rabies virus, Nipah virus, Hendra virus
Monkeys in the Old World Herpes B virus (Cercopithecine herpesvirus 1)
Carnivores (dogs, cats, ferrets) Rabies virus, Bartonella henselae
Horses Hendra virus
Pigs Nipah virus, Influenza virus
Ovines/caprines Coxiella burnetii, Brucella (NOT IN FRANCE)
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Table 2 (Continued)

Characteristics/risk factors Potential infectious agents

Rodents (wild or domestic) EEEV, LCMV, La Crosse virus, Powassan virus, VSB1
Bartonella henselae, Rickettsia spp., Francisella tularensis, Leptospira interrogans

Raccoons Baylisascaris procyonis (Northern America only)
Lagomorphs, rodents Francisella tularensis

Food exposures
Poorly or uncooked meat Gnathostoma, Taenia solium (cysticercosis), Toxoplasma gondii
Unpasteurized milk TBEV, Brucella (in enzootic countries, e.g. not in France), Listeria monocytogenes
Crudités Toxoplasma gondii
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.3.  Mycobacterium  tuberculosis  (MTB)

Tuberculosis is a frequent cause of encephalitis in all
egions of the world. The severity of the infection and the
vailability of effective treatments must systematically lead
hysicians to consider MTB in patients presenting with
ncephalitis. MTB was reported as the first cause of bacterial
ncephalitis in several studies: France (8%) [5], England (5%)
4], Cambodia (4%) [9], Taiwan (8%) [10]. Lethality was high
> 30%) [4,5]. In France, 20% of patients presenting with MTB
ncephalitis had a previous or an existing history of tubercu-
osis. Sixty percent of MTB encephalitis patients had known
pidemiological risk factors for MTB [31].

.4.  Listeria  monocytogenes

Listeriosis develops after ingestion of contaminated food
r through contact with an infected animal. The authors of a
eta-analysis estimated that 31% of listeriosis case patients
orldwide were neurolisteriosis cases [32]. Rhombencephalitis

58%) was the main clinical presentation of L.  monocytogenes
ncephalitis in another study [5].

In metropolitan France, L.  monocytogenes  was the 4th iden-
ified cause of encephalitis, but only accounted for 5% of cases
5,33]. Several studies even reported a lower proportion of neu-
olisteriosis cases [4,17,23]. The higher incidence of Listeria
ncephalitis reported in the French study as compared with other
ational published studies may be explained by a better diagnosis
s L.  monocytogenes  is more frequently looked for in encephali-
is patients in France mainly due to historical epidemiology.
isteria encephalitis might be classified as meningitis in other
ountries.

A higher lethality was observed in Listeria  encephalitis
atients as compared with other infectious encephalitis (46%
ersus 10%, P  = 2.10−5). Identified risk factors for severe
isteria infections, which include Listeria  encephalitis, were
lder age, cancers, malignant hemopathies, immunodeficiency,
hronic hemodialysis, chronic liver disease, and alcohol poison-
ng [5].
.5.  European  tick-borne  encephalitis  virus  (TBEV)

TBEV is an arbovirus of the Flavivirus  genus, which is
ransmitted to humans by Ixodes  ticks, and less frequently by

M
F
t
c

ngestion of raw milk from infected cows. TBEV should be dif-
erentiated from Powassan virus, often abbreviated as TBE in
he United States (please see below).

TBEV is observed in Europe and Asia, from the East
f France (Alsace/Rhône-Alpes regions) to Eastern Rus-
ia, with the highest incidence in Russia; in Siberia for
nstance, with an estimated 40 to 80 cases per 100,000 inha-
itants. Its incidence is very low in France; 42 cases were
eported between 2000 and 2008 in the Alsace-Lorraine region
35].

TBEV disease occurs from April to November, as sporadic
ases or outbreaks. Neurological symptoms (acute flaccid paral-
sis, myelitis, meningitis, and encephalitis) were observed in
0–30% of symptomatic patients [34].

The incidence of TBEV infections seems to have been on
he rise for the past 30 years or so in endemic countries. Its
istribution area also seems to have grown. The mean annual
ncidence of tick-borne encephalitis was recently estimated
etween 1989 and 2007 in 19 endemic European countries
o be 8755 cases/year (2805 cases/year, excluding Russia).

 317% (193% excluding Russia) rise in the incidence was
bserved from 1976 to 1989. However, the incidence has
een decreasing in Russia since 1999 as well as in Austria
ue to the implementation of vaccination (600–700 cases/year
efore vaccination versus 64 cases/year for the past 10 years)
35].

This increase in incidence is supposedly linked to the higher
umber of ticks and to the extension of their activity period and
uman exposure (global warming, higher rainfall rates), and to

 better reporting of cases [35].

.6.  Mycoplasma  pneumoniae

M.  pneumoniae  infection is frequently associated with
ncephalitis, especially in children. M.  pneumoniae  is rarely
etected in CSF samples, and the diagnosis is often indirect and
erformed in non-neurological samples, suggesting an immuno-
nflammatory mechanism rather than a direct infection of the
entral nervous system (CNS).

In California, only two out of 98 suspected cases of

ycoplasma encephalitis were confirmed by CSF PCR [3]. In

rance in 2007, two probable cases of M.  pneumoniae  encephali-
is were diagnosed by seroconversion in blood among the 253
ases included in the study [5].
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.  Causative  agents  of  encephalitis  frequently  observed
utside France

.1.  Japanese  encephalitis  virus  (JEV)

JEV is a Flavivirus  transmitted by Culex  mosquitoes. It is
 major cause of severe encephalitis in Asia, in rice cultivation
nd pig farming areas [36,37]. Epidemics are observed during
he warm season in temperate areas. The infection may also be
ndemic with a peak during the rainy season in tropical areas.
he first cases were reported in China in 1940 and in Southeast
sia. New cases were then described in the West, near Pakistan,

nd in the East towards Korea. Sporadic cases have been reported
ince 1995 in Western Pacific and in Central and Northern Aus-
ralia. The infection is not endemic in Japan, where only rare
ases were reported.

A recent meta-analysis estimated the mean annual inci-
ence of the infection in 24 endemic Asian countries between
998 and 2011 at 1.8/100,000 inhabitants/year (range 0.01 to
0.6/100,000 depending on regions and study periods) [38].
he gross number of cases was estimated at 67,900 cases/year
n average. Overall, 81% of cases occurred in areas where
accination programs had been implemented – cases were
hus better detected in these regions – and 50% occurred in
ontinental China. Children accounted for 75% of cases but
he mean age was decreasing in areas where vaccination pro-
rams had been implemented. A 10 times lower incidence was
eported with declarative passive surveillance as compared with
aboratory-based surveillance [37]. A total of 8200 cases/year
ere identified in Mekong countries (Laos, Cambodia, Vietnam,
hailand, Yunnan), of which 563 cases/year in Cambodia, via

he surveillance of laboratory results.
The incidence of JEV decreased in various countries (China,

hailand, Korea, Japan, etc.) with the implementation of vac-
ination and vector controls. A 4 to 8 times decrease in JEV
ncidence has been observed in Thailand since 2000 [36].
owever, the incidence continues to rise in other countries

Bangladesh, India, Nepal, Myanmar, Vietnam, etc.) because of
he dissemination of vectors. Many cases have been reported
ince 2005 in Nepal and in the Uttar Pradesh region of
ndia.

Several studies assessed the risk encountered when travel-
ng to endemic areas. A prospective study, which included 387
dult Australians traveling to Asia for > 7 days from 2007 to
010, showed that 9% were vaccinated and none contracted JEV
39].

Between 1973 and 2008, among travelers, expatriates, and
oldiers, a total of 55 cases were reported, i.e. a mean inci-
ence of 1.5 cases/year and a risk evaluated at less than 0.2
ases/million of American travelers [40].

.2.  Rabies
Rabies viruses belong to the Rhabdoviridae family and to the
yssavirus  genus. New viruses are frequently discovered.

Rabies is always fatal (100%) in humans and presents as
cute encephalitis following a mean incubation period of 1 to 3

2
w
f
n

s infectieuses 47 (2017) 221–235 229

onths. Rabies develops after inoculation by a bite/scratch or
fter a mucous lick by an animal excreting the virus.

Rabies is supposedly responsible for 55,000 deaths/year,
ainly in Africa and Asia. Dogs are the infecting animals in

9% of cases and children are mostly affected, especially boys.
In France, terrestrial rabies is no longer observed since 1998

ut cases of infected animals, imported from at-risk countries,
re regularly detected. A total of 22 fatal cases were declared in
rance between 1970 and 2014. They were all imported cases,
xcept for one case in French Guiana, and 80% had been con-
aminated in Africa.

Classical animal rabies is rather well controlled in West-
rn Europe, but historical outbreaks persist in Eastern Europe
Balkan Peninsula, Romania, Poland). Occasional outbreaks
ay resurface such as in Italy in 2008 among foxes and in North-

rn Greece in 2011/2013 among wild and domesticated animals.
o human case was, however, reported. The virus is present as an

nzootic infection in the Balkans, in several European countries
Poland, Ukraine, Moldova, etc.), and in Russia.

Although classical canine rabies is no longer observed in
rance, EBL1, EBL2 (European bat Lyssavirus), and Bokeloh
iruses are carried by bats in France. These viruses have only
arely been associated with a human disease (five human cases
ince 1977 worldwide, including three biologically confirmed)
34].

.3.  West  Nile  virus  (WNV)

WNV is a Flavivirus  transmitted by Culex  mosquitoes.
umans and horses are accidental hosts of the virus. Blood-
orne transmission (transfusion) or transmission following
rgan transplantation is possible because of the high num-
er of infected asymptomatic patients (approximately 80%
f cases). Neurological presentations (encephalitis, meningi-
is, acute flaccid paralysis, or myelitis) occurred in less than
% of cases. Risk factors for neuroinvasive presentations were
ge (1.5 times increased risk by decade) and immunodeficiency
41].

The disease is present in Eastern and Northern Africa, Asia,
ustralia (Kunjin virus), and Americas. The virus has regularly
een reported in Eastern and Southern Europe (Italy, Greece)
ver the past 10 years. The United States implemented a surveil-
ance system in 2001; neuroinvasive presentations accounted
or 41% of cases, including 63% of encephalitis. Median age
f patients presenting with encephalitis was 60 years (range 1
onth–99 years) and lethality was 12%. The infection is sea-

onal in temperate areas, with 93% of cases reported between
uly and September [41].

In Europe, the first cases were reported in Russia and East-
rn Europe, specifically in Romania where a major epidemic
ccurred in 1996 (352 cases identified, including 44% of menin-
oencephalitis cases, 40% of meningitis cases, and 16% of
ncephalitis cases). Major epidemics have been observed since

010 in the Balkans, with one in Greece between 2010 and 2011,
hich led to 250 neuroinvasive presentations and a 15% case

atality rate. Sporadic cases have been reported in Italy (three
euroinvasive presentations in 2010 and five in 2012). Seven
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uman cases – associated with equine cases – including three
euroinvasive presentations were detected in August 2003 in
rance in the Var region [42, and Public Health France unpub-

ished data]. In 2015, equine cases and one non-neuroinvasive
uman case were identified in the French Languedoc-Roussillon
egion. Epidemics were also regularly described in Israel, with
ore than 250 encephalitis cases and 19 deaths registered in

000.
There are five lineages of viruses. Lineage 1 is the most fre-

uent, but lineage 2 has emerged in Europe in the early 2000s
42].

Kunjin virus is a subtype 1 of WNV. It was first detected in
960 in the North of Queensland, Australia, and it then spread
o the North and West parts of Australia as well as in South-
rn Asia. The virus was supposedly responsible for 11% of
ncephalitis cases observed during the 1974 Murray Valley Virus
pidemic. Three encephalitis cases have since been reported in
ustralia and the virus activity, although not associated with
uman cases, is regularly reported in Southeast Australia. Clin-
cal presentations seem to be less severe, without any reported
eaths [43].

.4.  Enterovirus  71

Enteroviruses belong to the Picornaviridae family. They are
ften responsible for meningitis in children during the summer
nd autumn. A total of 3% of neurological presentations are
evere encephalitis cases. These RNA viruses have a high rate of
pontaneous mutation and the various viral types are responsible
or a wide variety of symptoms.

EV71 is a type of Enterovirus  first isolated in 1969. EV71
nfection epidemics have been observed since 1997 in South-
ast Asia and in the Pacific. They are responsible for less than

 dozen to several hundred thousand cases, mainly pediatric,
nd usually present as hand, foot and mouth disease. Severe
hombencephalitis was observed in 40% of neurological and
ardio-pulmonary presentations of EV71 infections declared in
aiwan between 1998 and 2005. A few EV71 epidemics were
eported outside Asia (Australia, United States, Europe, Japan,
razil) [34,45].

.5.  Bunyaviruses  from  the  California  serogroup

Among the California group, La Crosse Virus (LACV) is the
ost frequently observed in the United States. It is transmitted by
edes mosquitoes. Jamestown Canyon Virus is also responsible

or neuroinvasive infections in the United States.
A total of 895 neuroinvasive presentations (encephalitis,

eningitis, myelitis) caused by LACV were observed in the
nited States between 1999 and 2007, i.e. a mean incidence of
.035 cases/100,000 inhabitants/year, including 88% of cases in
atients aged below 20 years and with a sex ratio (M/F) of 1.5.
verall, 87% of cases occurred in seven Central and Eastern

tates as small outbreaks in forest areas, mainly between July
nd September. Lethality was 2% and the incidence of sequelae
as 10–15% [46].

c
t
6

s infectieuses 47 (2017) 221–235

.6.  Saint-Louis  encephalitis  virus  (SLEV)

This Flavivirus, very close to WNV, is transmitted by Culex
osquitoes. It was the most frequent arbovirus observed in

he United States before the emergence of WNV. The virus
s also present in South America and Canada. A three-fold
ecrease in incidence was observed in the United States between
990 and 1998. Hypotheses are a host/vector competition with
NV or some ecological cycles influencing the incidence of

nfections as the disease occurs as epidemics every 10–15
ears. A total of 188 neuroinvasive presentations were reported
n the United States between 1999 and 2007, i.e. a mean
ncidence of 0.007 cases/100,000 inhabitants/year. More than
5% of cases occurred in patients aged over 40 years with
he proportion of encephalitis increasing with age. Eighty-one
ercent of cases occurred during summer, with 8% lethality
46].

.  Encephalitis  caused  by  emerging  infectious  agents

.1.  Powassan  virus

Powassan virus is a Flavivirus  mainly present in Northern
merica, and is closely related to the TBE virus present in
urope and Asia. Powassan virus is often called TBE in the
nited States, although it is a different virus.
A total of 37 human cases have been reported between 1958

nd 2005, i.e. an incidence of 1.3 case patients/year. Median age
as 69 years; 56% were men and 67% of cases occurred between
ay and July. No death was reported, but six patients had major

equelae [47]. The incidence seems to be on the rise: in 2011,
6 cases were reported to the Centers for Disease Control and
revention (CDC, USA).

.2.  Nipah  virus

Nipah virus belongs to the Henipavirus  genus.  Frugivore
teropus bats are the virus reservoir. It was first detected in
998 during an epidemic affecting pig breeders in Malaysia
nd slaughterhouse employees in Singapore. A total of 265
ncephalitis cases including 105 deaths were observed in
alaysia and 11 encephalitis cases including one death in Sin-

apore [48].
It is the only Nipah virus epidemic ever observed in Southeast

sia, but more than 12 epidemics and a few sporadic cases have
een reported since 2001 in India and Bangladesh. Transmission
rom bats to humans involved palm juice contaminated by urine
r saliva of bats, without any amplifying host (pig). Moreover,
n India and Bangladesh, human-to-human transmissions occur
nd up to five generations of inter-human transmissions were
bserved in some outbreaks. Among sporadic or epidemic cases
bserved in Bangladesh between 2001 and 2007, 122 human

ases of encephalitis or, less frequently, pneumonia were iden-
ified. Mean age of patients was 27 years (range: 2 to 75 years);
1% were men and 71% died [49].
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.3.  Hendra  virus

Hendra virus is the second member of the Henipavirus  genus.
rugivore bats are the virus reservoir, and primary hosts are
orses. The virus was first described in 1994 during an equine
pidemic in Brisbane, Australia. The epidemic led to two human
ases of pulmonary infections and one human case of encephali-
is. Twelve equine epidemics were observed in Australia and an
quine vaccine was developed [43].

Only seven human cases were described in the literature, all
n Australia and all in individuals who had occupational contacts
ith infected horses. They all presented with encephalitis and

our patients died.

.4.  Australian  bat  lyssavirus  (ABLV)

Australian bat lyssavirus (ABLV) is close to the rabies virus
nd is hosted by Pteropus  bats. It is only observed in Australia.
nly two human cases have been described – both fatal – follow-

ng a bite from a bat. Patients presented with symptoms similar
o those of rabies. Rabies vaccines seemed to be only partially
ffective [43].

.5.  Variegated  squirrel  bornavirus  1  virus  (VSB1)

VSB1 is a Bornavirus  identified in 2014.  In Germany,
etween 2011 and 2013, three tropical squirrel breeders (from
outh America, and which possession is subject to regula-

ion in France), who had traded squirrels, presented with
cute encephalitis-associated with oculomotor impairment,
yoclonic seizures, and an associated venous thrombosis. All

hree patients died. VSB1 virus was unknown at that time, but
as identified from brain biopsies of the three patients and

rom various organs of squirrels by metagenomics. This cluster
emains isolated [50].

.  Infectious  agents  rarely  responsible  for  encephalitis

.1.  Influenza  virus

Rare cases of encephalitis were described during influenza
nfections.

A prospective study conducted between 2011 and 2013 in the
K reported 25 cases of neurological complications with a pos-

tive influenza PCR in the CSF, including 13 patients presenting
ith encephalitis and one with meningoencephalitis [51]. Over-

ll, 84% were children, including 29% presenting with known
nderlying neurological diseases, with 16% lethality and 68%
f sequelae [51].

.2.  Murray  valley  encephalitis  virus  (MVEV)

MVEV is a Flavivirus  transmitted by Culex  mosquitoes. The

nfection presents as encephalitis for 1/500 to 1/1000 infections,
ith a 15–30% lethality [43].
MVEV is frequent in Australia and New Guinea. The first

ase was detected in Australia at the start of the 20th century.

s
5
1
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ix epidemics were then observed; one of them led to 58 cases
f encephalitis in 1974 and another one to 17 cases in 2011 [52].
utside epidemic peaks, two to three human cases are detected

very year.

.3.  Herpes  B  virus  or  Cercopithecine  herpesvirus  1 or
erpes Simian  B  virus

The virus belongs to the Herpesviridae family and is the only
nimal herpesvirus known to be pathogenic to humans. The virus
eservoir is monkeys from Africa and Asia, mainly macaques,
n which the infection is usually asymptomatic or benign. In
umans, the virus is responsible for severe encephalitis – that
ay follow myelitis – following a scratch or a bite by a virus-

xcreting monkey or following mucous contact with saliva or
ther feces. Lethality is 50 to 70% and patients usually have
ajor sequelae. A total of 40 human cases have been reported

ince 1934; they all occurred in laboratory personnel who were
n contact with monkeys used for experimental testing. This
uggests that viral excretion occurs in stressful conditions [53].

.4.  Alphavirus

Eastern equine encephalitis virus (EEEV) is transmitted by
everal species of mosquitoes that are very specific to the virus.
here are six subtypes; subtype 1 is responsible for most human
ases. Sporadic cases and a few epidemics of EEEV have been
bserved in the Eastern coast of America. A total of 80 patients
ith neuroinvasive presentations were identified in the United
tates between 1999 and 2007, i.e. a mean incidence of 0.003
ases/100,000 inhabitants/year. These neuroinvasive presenta-
ions affected all age groups, were twice as common in men,
nd occurred over the summer for 79% of cases. Lethality was
2%, and was higher in children [46].

Western equine encephalomyelitis virus (WEEV) is trans-
itted by Culex  mosquitoes. It was responsible for equine and

uman epidemics during the 20th century in the west of North
nd South America, but no case has been reported in the United
tates since 1999 [46].

Venezuelan equine encephalitis virus (WEEV) is transmitted
y Culex  mosquitoes. The virus is currently re-emerging in South
merica. Epidemics have also been reported in Central America

nd in the Southeast of the United States. The infection presented
s influenza-like illness; encephalitis was only rarely reported
1–4%). Lethality of encephalitis patients was approximately
0%; it was higher among children [54].

.5.  Chikungunya  virus

The chikungunya virus is an Alphavirus  belonging to the
ogavirus family. Encephalitis is a rare manifestation of the

nfection.

During the 2006 epidemic of chikungunya virus (African

ubtype) in India, 1,400,000 cases were detected (including
7 encephalitis cases). During the 2005 epidemic in Reunion,
2 case patients (6 newborns and 6 adults) presenting with
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eningoencephalitis were confirmed among more than 7000
nfection cases. No sequelae nor deaths were observed [55].

.6.  Dengue  virus

Encephalitis is a rare and atypical complication of dengue
irus infection.

A Cambodian prospective study reported confirmed or sus-
ected cases of dengue in five out of 99 patients presenting with
ncephalitis, including four pediatric cases [9]. The viral genome
as detected by PCR in the CSF of four patients [9].
Another prospective study conducted in two Brazilian hos-

itals (Rio de Janeiro) reported eight suspected cases of dengue
mong 17 encephalitis case patients (47%). However, only two
ases were confirmed (positive PCR or positive IgM in the CSF)
56].

Dengue is considered a potential cause of encephalitis, but
he severe presentation is rarely observed in endemic areas or
uring outbreaks.

.7.  Toscana  virus

Toscana virus belongs to the Bunyavirus  genus. It was first
solated in Central Italy in 1971 from a sand fly, which is the
ector and the reservoir of the virus. This virus is the first
ause of viral meningitis in Central Italy during summer, and
ay also be responsible for severe encephalitis. It is present in

he whole Mediterranean region, with cases reported in France.
ases have a seasonal distribution based on the activity of sand
ies (summer–autumn) [27].

.  Amoeba  and  parasitic  encephalitis

.1.  Naegleria  fowleri

Naegleria  fowleri  is a free-living amoeba ubiquitously dis-
ributed worldwide in various warm aquatic environments and
oil habitats. It is the causative agent of primary amoebic menin-
oencephalitis in humans. Transmission to humans occurs by
irect contact between nasal airways and water. The amoeba
hen reaches the brain through the olfactory nerve. The disease
s fatal in almost 100% of cases, and death occurs 3 to 7 days after
ymptom onset. The amoeba is frequently present in the envi-
onment, but few individuals are infected. Immunologic and/or
enetic risk factors may therefore play a role.

A total of 122 case patients were reported in the United States
etween 1937 and 2008; 62% were children, with a peak between
0 and 14 years, and 80% were men. Lethality was 99% (1
urviving patient) [57].

.2.  Balamuthia  mandrillaris

Balamuthia  mandrillaris  is a free-living amoeba responsible

or acute granulomatous necrotizing hemorrhagic encephalitis in
umans. It was first isolated from a monkey in 1986. The infec-
ion develops after exposure to contaminated water or following
ardening activities (contact with soil). The incubation period

p
[

2

s infectieuses 47 (2017) 221–235

asts several months but once the infection develops patients
ie within a few days in almost 95% of cases. Immunocom-
romised individuals (HIV, immunosuppressant drugs, chronic
lcohol abuse, etc.) are at higher risk of developing the disease.

Only 100 human cases of Balamuthia  encephalitis have
een reported worldwide since 1986. This figure is probably
ighly underestimated, as less severe clinical presentations were
bserved. A total of 46 cases have been described in case reports:
2% in South America, 35% in North America (four cases in
he Californian cohort study), 6.5% in Europe, and 2% in South-
ast Asia, Japan, and Australia. Overall, 72% were men, 91%
ere immunocompetent individuals but immunodeficiency fac-

ors were probably underestimated, and lethality was 93% [58].

.3.  Acanthamoeba  spp.

Just like Balamuthia  mandrillaris, Acanthamoeba  sp. is a
orldwide free-living amoeba. It is responsible for acute granu-

omatous necrotizing hemorrhagic encephalitis. This amoeba is
biquitous in the environment and studies reported a seropreva-
ence in 85–100% of healthy subjects. Encephalitis presentations
re rare, with 18 cases published in the literature since 2000,
ncluding 61% of immunocompromised patients and 44% of
eceased patients [59].

.4.  Baylisascaris  procyonis

Baylisascaris  procyonis  is a nematode present in 68–82% of
accoons in North America. Severe encephalitis presentations
aused by this parasite have been reported in humans following
ngestion of dust or soil contaminated by eggs. Other presenta-
ions, mainly ocular ones, have also been observed. A total of 13
ncephalitis case patients were reported in North America from
984 to 2002. All patients were young men; five died and sur-
ivors presented with major sequelae [60]. Three case patients
ere also described in the Californian cohort study [3].

.  Nosocomial  encephalitis

Several cases of encephalitis for which the infectious agent
as transmitted during transplantations have been described.
Rabies cases historically occurred in transplant recipients.

n 2004 in Germany, four patients died from rabies following
rgan transplantations from donors who died from encephalitis
f unknown origin.

Lymphocytic choriomeningitis virus (LCMV) was transmit-
ed by infected transplants between 2003 and 2005. In 2008,
nother Arenavirus  close to LCMV was transmitted by trans-
lants. LCMV is an Arenavirus  present in rodents worldwide.
t is responsible for asymptomatic or benign infections in
mmunocompetent patients. It can, however, be responsible for
evere infections in immunocompromised patients, especially in

atients presenting with meningitis or more rarely encephalitis
44].

A total of 36 cases of WNV infections were reported between
003 and 2008 in the United States in patients who received a
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ransfusion or underwent organ transplantation in the previous
0 days [41].

0.  Specificity  of  encephalitis  in  immunocompromised
atients

Immune deficiencies are known to increase the risk of
ncephalitis following infection, and may also be responsible
or encephalitis presentations that are more severe than the ones
bserved in immunocompetent patients (Table 2).

A prospective British study of 31 immunocompromised
atients, including 58% of HIV-infected patients, reported the
bsence of etiology in 35% of cases. The most frequent pathogen
as VZV (19% of cases), followed by Toxoplasma  gondii  (6%),
SV, M.  tuberculosis, Epstein–Barr virus (EBV), and HHV6 in
% of cases [4].

In the French prospective study, 30% of patients had comor-
idities, including 5.5% of cancer patients [5].

0.1.  HHV6

HHV6A and HHV6B viruses belong to the Herpesviridae
amily. Many cases of HHV6 limbic encephalitis following
llogeneic hematopoietic stem cell transplantation have been
eported in immunocompromised patients. HHV6 encephalitis
s not observed in immunocompetent adult patients.

The HHV6 genome is able to integrate into the human
enome, thus allowing its transcription and, correlatively, its
etection in various fluids, including CSF. In cases of chromo-
omal integration, the administration of antiviral drugs does not
educe the viral load (as it is a genome transcription and not
n infection). The distinction between chromosomal integra-
ion and infection is confirmed by the detection of HHV6 viral
enome in skin appendage (nails, hair). Chromosomal integra-
ion must be checked when HHV6 encephalitis is suspected.
hromosomal integration is not an antiviral treatment indication.

A retrospective Japanese study reported 23 true HHV6
ncephalitis case patients (positive CSF PCR) out of 5484
llogeneic transplantation recipients, i.e. 4/100,000 transplanta-
ions. Median time between transplantation and symptom onset
as 22 days [61].
Another study reported seven cases of HHV6 encephalitis

mong 230 allogeneic transplantation recipients, i.e. a cumu-
ative incidence at 70 days of 3%. Encephalitis cases were
ssociated with a peak in blood viral load. The risk of HHV6
ncephalitis was higher with umbilical cord cell transplantations
han with bone marrow allogeneic transplantations (8% versus
.2%; P  = 0.008) [62].

0.2.  CMV

CMV encephalitis almost exclusively occurs in highly
mmunocompromised patients. Among 676 cases included in
 study performed between 1965 and 1995, 85% of patients
ere HIV-infected, 12% presented with another immunodefi-

iency, and only 21 (3%) were defined as immunocompetent
63]. Many documented cases of CMV encephalitis have been
s infectieuses 47 (2017) 221–235 233

eported in patients who underwent allogeneic hematopoietic
tem cell transplantation [64–69], and rare cases have also been
bserved in immunocompetent patients [70–72].

0.3.  JC  virus

JC CSF PCR tests have varying degrees of sensitivity depend-
ng on the techniques used (types of primers, prior centrifugation
f CSF or not). In 44 non-HIV-infected patients presenting
ith histologically confirmed progressive multifocal leukoen-

ephalopathy (PML), JC PCR in CSF was positive in 19 out of 44
atients (43%) [73]. When the JC PCR is negative in CSF, diag-
ostic confirmation relies on genome detection on brain biopsy
nd on histological examination aiming at identifying oligoden-
rocyte destruction with JC virus nuclear inclusions (electronic
icroscopy) and multifocal loss of myelin. The plasma PCR
ay be positive for JC virus. Diagnostic confirmation requires

 histological examination to detect the typical lesion of PML.
hese features were observed in 20/24 of patients included in a
tudy, including eight deceased patients [74].

0.4.  Cryptococcus  sp.

A French multicenter prospective study reported 230 cases of
ryptococcosis, of which 53 were observed in non-HIV-infected
atients. Of these patients, 19 presented with malignant hemopa-
hy (36%), 11 had undergone solid organ transplantation (21%),
hree presented with solid cancer (6%), and 12 with various
isk factors (sarcoidosis, diabetes, cirrhosis, corticoid therapy,
ypogammaglobulinemia). No underlying immunodeficiency
as observed in nine patients (17%) [75]. Central nervous sys-

em cryptococcosis cases have been reported by other authors in
mmunocompetent patients [76].

1.  Conclusion

Encephalitis diagnosis is difficult. Many pathogens may
ause encephalitis and the etiology remains unknown in approx-
mately half of cases. Specific treatment is rare, but early etiolog-
cal diagnosis improves the prognosis. Several pathogens, such
s HSV and VZV, should thus be rapidly investigated. Patient’s
haracteristics, hobbies, travel, lifestyle, and geographical areas
ay guide the diagnosis. Four frequent pathogens should always

e considered in metropolitan France: HSV, VZV, L.  monocy-
ogenes, and M.  tuberculosis. The epidemiology of encephalitis
s constantly changing with the discovery of new agents and the
mergence or re-emergence of pathogens due to evolutions of
he environment or of human activities and at-risk exposures.

isclosure  of  interest

The authors declare that they have no competing interest.

eferences
[1] Granerod J, Tam CC, Crowcroft NS, Davies NWS, Borchert M, Thomas
SL. Challenge of the unknown. A systematic review of acute encephalitis
in non-outbreak situations. Neurology 2010;75(10):924–32.

http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0385


2 ladie

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

34 A. Boucher et al. / Médecine et ma

[2] Glaser CA, Gilliam S, Schnurr D, Forghani B, Honarmand S, Khetsuri-
ani N, et al. In search of encephalitis etiologies: diagnostic challenges
in the California Encephalitis Project, 1998–2000. Clin Infect Dis
2003;36(6):731–42.

[3] Glaser CA, Honarmand S, Anderson LJ, Schnurr DP, Forghani B, Cossen
CK, et al. Beyond viruses: clinical profiles and etiologies associated with
encephalitis. Clin Infect Dis 2006;43(12):1565–77.

[4] Granerod J, Ambrose HE, Davies NW, Clewley JP, Walsh AL, Morgan D,
et al. Causes of encephalitis and differences in their clinical presentations in
England: a multicentre, population-based prospective study. Lancet Infect
Dis 2010;10(12):835–44.

[5] Mailles A, Stahl J-P, Steering Committee and Investigators Group. Infec-
tious encephalitis in France in 2007: a national prospective study. Clin
Infect Dis 2009;49(12):1838–47.

[6] de Ory F, Avellón A, Echevarría JE, Sánchez-Seco MP, Trallero G,
Cabrerizo M, et al. Viral infections of the central nervous system in Spain:
a prospective study. J Med Virol 2013;85(3):554–62.

[7] Koskiniemi M, Rantalaiho T, Piiparinen H, von Bonsdorff CH, Färkkilä M,
Järvinen A, et al. Infections of the central nervous system of suspected viral
origin: a collaborative study from Finland. J Neurovirol 2001;7(5):400–8.

[8] Kupila L, Vuorinen T, Vainionpää R, Hukkanen V, Marttila RJ, Kotilainen
P. Etiology of aseptic meningitis and encephalitis in an adult population.
Neurology 2006;66(1):75–80.

[9] Srey VH, Sadones H, Ong S, Mam M, Yim C, Sor S, et al. Etiology of
encephalitis syndrome among hospitalized children and adults in Takeo,
Cambodia, 1999–2000. Am J Trop Med Hyg 2002;66(2):200–7.

10] Lee T-C, Tsai C-P, Yuan C-L, Wei C-Y, Tsao W-L, Lee R-J, et al.
Encephalitis in Taiwan: a prospective hospital-based study. Jpn J Infect
Dis 2003;56(5–6):193–9.

11] Joshi R, Mishra PK, Joshi D, Santhosh SR, Parida MM, Desikan P, et al.
Clinical presentation, etiology, and survival in adult acute encephalitis syn-
drome in rural Central India. Clin Neurol Neurosurg 2013;115(9):1753–61.

12] Olsen SJ, Campbell AP, Supawat K, Liamsuwan S, Chotpitayasunondh T,
Laptikulthum S, et al. Infectious causes of encephalitis and meningoen-
cephalitis in Thailand, 2003–2005. Emerg Infect Dis 2015;21(2):280–9.

13] Khetsuriani N, Holman RC, Anderson LJ. Burden of encephalitis-
associated hospitalizations in the United States, 1988–1997. Clin Infect
Dis 2002;35(2):175–82.

14] Vora NM, Holman RC, Mehal JM, Steiner CA, Blanton J, Sejvar J. Burden
of encephalitis-associated hospitalizations in the United States, 1998–2010.
Neurology 2014;82(5):443–51.

15] Kulkarni MA, Lecocq AC, Artsob H, Drebot MA, Ogden NH. Epi-
demiology and aetiology of encephalitis in Canada, 1994–2008: a
case for undiagnosed arboviral agents? Epidemiol Infect 2013;141(11):
2243–55.

16] Davison KL, Crowcroft NS, Ramsay ME, Brown DWG, Andrews NJ. Viral
encephalitis in England, 1989–1998: what did we miss? Emerg Infect Dis
2003;9(2):234–40.

17] Mailles A, Vaillant V, Stahl J-P. [Infectious encephalitis in France from
2000 to 2002: the hospital database is a valuable but limited source of infor-
mation for epidemiological studies]. Med Mal Infect 2007;37(2):95–102.

18] Huppatz C, Durrheim DN, Levi C, Dalton C, Williams D, Clements MS,
et al. Etiology of encephalitis in Australia, 1990–2007. Emerg Infect Dis
2009;15(9):1359–65.

19] Barbadoro P, Marigliano A, Ricciardi A, D’Errico MM, Prospero
E. Trend of hospital utilization for encephalitis. Epidemiol Infect
2012;140(4):753–64.

20] Trevejo RT. Acute encephalitis hospitalizations, California, 1990–1999:
unrecognized arboviral encephalitis? Emerg Infect Dis 2004;10(8):1442–9.

21] Mehal JM, Holman RC, Vora NM, Blanton J, Gordon PH, Cheek JE.
Encephalitis-associated hospitalizations among American Indians and
Alaska Natives. Am J Trop Med Hyg 2014;90(4):755–9.

22] Kelly TA, O’Lorcain P, Moran J, Garvey P, McKeown P, Connell J,
et al. Underreporting of viral encephalitis and viral meningitis, Ireland,
2005–2008. Emerg Infect Dis 2013;19(9):1428–36.
23] Quist-Paulsen E, Kran A-MB, Dunlop O, Wilson J, Ormaasen V. Infec-
tious encephalitis: a description of a Norwegian cohort. Scand J Infect Dis
2013;45(3):179–85.

[

s infectieuses 47 (2017) 221–235

24] Rantalaiho T, Färkkilä M, Vaheri A, Koskiniemi M. Acute encephalitis
from 1967 to 1991. J Neurol Sci 2001;184(2):169–77.

25] Child N, Croxson MC, Rahnama F, Anderson NE. A retrospective review
of acute encephalitis in adults in Auckland over a five-year period
(2005–2009). J Clin Neurosci 2012;19(11):1483–5.

26] Frantzidou F, Kamaria F, Dumaidi K, Skoura L, Antoniadis A, Papa
A. Aseptic meningitis and encephalitis because of herpesviruses and
enteroviruses in an immunocompetent adult population. Eur J Neurol
2008;15(9):995–7.

27] Sghaier W, Bahri O, Kedous E, Fazaa O, Rezig D, Touzi H, et al. [Ret-
rospective study of viral causes of central nervous system infections in
Tunisia (2003–2009)]. Med Sante Trop 2012;22(4):373–8.

28] Buxbaum S, Geers M, Gross G, Schöfer H, Rabenau HF, Doerr HW. Epi-
demiology of herpes simplex virus types 1 and 2 in Germany: what has
changed? Med Microbiol Immunol (Berl) 2003;192(3):177–81.

29] Hjalmarsson A, Blomqvist P, Sköldenberg B. Herpes simplex encephalitis
in Sweden, 1990–2001: incidence, morbidity, and mortality. Clin Infect Dis
2007;45(7):875–80.

30] Armangue T, Leypoldt F, Málaga I, Raspall-Chaure M, Marti I, Nichter C,
et al. Herpes simplex virus encephalitis is a trigger of brain autoimmunity.
Ann Neurol 2014;75(2):317–23.

31] Honnorat E, De Broucker T, Mailles A, Stahl JP, le comité de pilotage et
groupe des investigateurs. Encephalitis due to Mycobacterium tuberculosis
in France. Med Mal Infect 2013;43(6):230–8.

32] Maertens de Noordhout C, Devleesschauwer B, Angulo FJ, Verbeke
G, Haagsma J, Kirk M, et al. The global burden of listeriosis: a
systematic review and meta-analysis. Lancet Infect Dis 2014;14(11):
1073–82.

33] Mailles A, Lecuit M, Goulet V, Leclercq A, Stahl J-P, National Study
on Listeriosis Encephalitis Steering Committee. Listeria monocytogenes
encephalitis in France. Med Mal Infect 2011;41(11):594–601.

34] Stahl J-P, Mailles A, Dacheux L, Morand P. Epidemiology of viral
encephalitis in 2011. Med Mal Infect 2011;41(9):453–64.

35] Süss J. Tick-borne encephalitis in Europe and beyond – the epidemio-
logical situation as of 2007. Euro Surveill 2008;13(26). Available online:
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=18916
[pii=18916].

36] Olsen SJ, Supawat K, Campbell AP, Anantapreecha S, Liamsuwan S,
Tunlayadechanont S, et al. Japanese encephalitis virus remains an impor-
tant cause of encephalitis in Thailand. Int J Infect Dis 2010;14(10):
e888–92.

37] Campbell GL, Hills SL, Fischer M, Jacobson JA, Hoke CH, Hombach JM,
et al. Estimated global incidence of Japanese encephalitis: a systematic
review. Bull World Health Organ 2011;89(10):766–74 [774A–774E].

38] Tarantola A, Goutard F, Newton P, de Lamballerie X, Lortholary O, Cap-
pelle J, et al. Estimating the burden of Japanese encephalitis virus and
other encephalitides in countries of the Mekong region. PLoS Negl Trop
Dis 2014;8(1):e2533.

39] Ratnam I, Leder K, Black J, Biggs B-A, Matchett E, Padiglione A, et al.
Low risk of Japanese encephalitis in short-term Australian travelers to Asia.
J Travel Med 2013;20(3):206–8.

40] Hills SL, Griggs AC, Fischer M. Japanese encephalitis in travel-
ers from non-endemic countries, 1973–2008. Am J Trop Med Hyg
2010;82(5):930–6.

41] Lindsey NP, Staples JE, Lehman JA, Fischer M, Centers for Disease
Control and Prevention (CDC). Surveillance for human West Nile virus
disease – United States, 1999–2008. MMWR Morb Mortal Wkly Rep
2010;59(2):1–17.

42] Sambri V, Capobianchi M, Charrel R, Fyodorova M, Gaibani P, Gould
E, et al. West Nile virus in Europe: emergence, epidemiology, diag-
nosis, treatment, and prevention. Clin Microbiol Infect 2013;19(8):
699–704.

43] Paterson BJ, Mackenzie JS, Durrheim DN, Smith D. A review of the epi-
demiology and surveillance of viral zoonotic encephalitis and the impact
on human health in Australia. New South Wales Public Health Bull

2011;22(5–6):99–104.

44] Tyler KL. Emerging viral infections of the central nervous system: part 2.
Arch Neurol 2009;66(9):1065–74.

http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0390
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0395
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0400
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0405
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0410
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0415
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0420
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0425
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0430
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0435
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0440
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0445
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0450
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0455
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0460
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0465
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0470
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0475
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0480
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0485
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0490
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0495
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0500
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0505
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0510
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0515
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0520
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0525
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0530
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0535
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0540
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0545
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0550
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=18916
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0560
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0565
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0570
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0575
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0580
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0585
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0590
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0595
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600
http://refhub.elsevier.com/S0399-077X(17)30077-X/sbref0600


ladie

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

A. Boucher et al. / Médecine et ma

45] Chen S-C, Chang H-L, Yan T-R, Cheng Y-T, Chen K-T. An eight-year
study of epidemiologic features of enterovirus 71 infection in Taiwan. Am
J Trop Med Hyg 2007;77(1):188–91.

46] Reimann CA, Hayes EB, DiGuiseppi C, Hoffman R, Lehman JA, Lindsey
NP, et al. Epidemiology of neuroinvasive arboviral disease in the United
States, 1990–2007. Am J Trop Med Hyg 2008;79(6):974–9.

47] Hinten SR, Beckett GA, Gensheimer KF, Pritchard E, Courtney TM, Sears
SD, et al. Increased recognition of Powassan encephalitis in the United
States, 1999–2005. Vector Borne Zoonotic Dis 2008;8(6):733–40.

48] Chua KB, Bellini WJ, Rota PA, Harcourt BH, Tamin A, Lam SK,
et al. Nipah virus: a recently emergent deadly paramyxovirus. Science
2000;288(5470):1432–5.

49] Luby SP, Hossain MJ, Gurley ES, Ahmed BN, Banu S, Khan SU, et al.
Recurrent zoonotic transmission of Nipah virus into humans, Bangladesh,
2001–2007. Emerg Infect Dis 2009;15(8):1229–35.

50] Hoffmann B, Tappe D, Höper D, Herden C, Boldt A, Mawrin C, et al. A
variegated squirrel bornavirus associated with fatal human encephalitis. N
Engl J Med 2015;373(2):154–62.

51] Goenka A, Michael BD, Ledger E, Hart IJ, Absoud M, Chow G,
et al. Neurological manifestations of influenza infection in children and
adults: results of a National British Surveillance Study. Clin Infect Dis
2014;58(6):775–84.

52] Selvey LA, Dailey L, Lindsay M, Armstrong P, Tobin S, Koehler AP, et al.
The changing epidemiology of Murray Valley encephalitis in Australia:
the 2011 outbreak and a review of the literature. PLoS Negl Trop Dis
2014;8(1):e2656.

53] Huff JL, Barry PA. B-virus (Cercopithecine herpesvirus 1) infection in
humans and macaques: potential for zoonotic disease. Emerg Infect Dis
2003;9(2):246–50.

54] Go YY, Balasuriya UBR, Lee C-K. Zoonotic encephalitides caused
by arboviruses: transmission and epidemiology of alphaviruses and fla-
viviruses. Clin Exp Vaccine Res 2014;3(1):58–77.

55] Tandale BV, Sathe PS, Arankalle VA, Wadia RS, Kulkarni R, Shah SV,
et al. Systemic involvements and fatalities during Chikungunya epidemic
in India, 2006. J Clin Virol 2009;46(2):145–9.

56] Soares CN, Cabral-Castro MJ, Peralta JM, de Freitas MRG, Zalis M,
Puccioni-Sohler M. Review of the etiologies of viral meningitis and
encephalitis in a dengue endemic region. J Neurol Sci 2011;303(1–2):
75–9.

57] Yoder JS, Eddy BA, Visvesvara GS, Capewell L, Beach MJ. The epidemi-
ology of primary amoebic meningoencephalitis in the USA, 1962–2008.
Epidemiol Infect 2010;138(7):968–75.

58] Siddiqui R, Khan NA. Balamuthia amoebic encephalitis: an emerging dis-
ease with fatal consequences. Microb Pathog 2008;44(2):89–97.
59] Siddiqui R, Khan NA. Biology and pathogenesis of Acanthamoeba. Parasit
Vectors 2012;5:6.

60] Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev
2005;18(4):703–18.

[

s infectieuses 47 (2017) 221–235 235

61] Muta T, Fukuda T, Harada M. Human herpesvirus-6 encephalitis in
hematopoietic SCT recipients in Japan: a retrospective multicenter study.
Bone Marrow Transplant 2009;43(7):583–5.

62] Ogata M, Satou T, Kadota J, Saito N, Yoshida T, Okumura H, et al.
Human herpesvirus 6 (HHV-6) reactivation and HHV-6 encephalitis after
allogeneic hematopoietic cell transplantation: a multicenter, prospective
study. Clin Infect Dis 2013;57(5):671–81.

63] Arribas JR, Storch GA, Clifford DB, Tselis AC. Cytomegalovirus
encephalitis. Ann Intern Med 1996;125(7):577–87.

64] Ando T, Mitani N, Yamashita K, Takahashi T, Ohama E, Miyata H, et al.
Cytomegalovirus ventriculoencephalitis in a reduced-intensity condition-
ing cord blood transplant recipient. Transpl Infect Dis 2010;12(5):441–5.
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