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Background:  Chronic  hepatitis  B  virus (HBV)  infection  remains  a primary  cause  of  morbidity  and  mortality
worldwide.
Aim:  The  study  is aimed  at updating  the  clinical  and  epidemiological  profile  of chronic  HBV  infection  in
Italy.
Methods:  A  cross-sectional  multicenter  prospective  study  enrolled  consecutive  HBsAg  positive  patients
seen in  73 Italian  centers  in the  period  2012–2015.  Individual  patient  data  were  collected  using  an
electronic  platform  and  analyzed  using  standard  statistical  methods.
Results:  Among  2877  HBsAg  positive  individuals  (median  age  49.8  years,  68%  males),  27%  were  non-
Italian  natives  (NINs);  20%  had  chronic  infection,  58.5%  chronic  hepatitis  and  21.5%  cirrhosis.  Among
NINs,  age  was  younger,  male  gender  was  less  prevalent  and  liver  disease  less  advanced  than  in  Italians  (all
p < 0.0001).  HBeAg  positive  cases  were  23.6%  among  NINs  vs  8.2%  in  Italians  (p  <  0.0001);  HDV  coinfections

11.1%  vs  7.3%  (p  =  0.006)  and HCV  coinfections  2.3%  vs  4.2%  (p  = 0.017),  respectively.  Anti-HDV  or  anti-HCV
antibodies  were  detected  more  frequently  in  patients  with  cirrhosis.  Fifty  percent  of NINs  with  cirrhosis
were  aged  below  45  years.
Conclusion:  The  study  offers  an  insight  into  the evolving  burden  of  chronic  hepatitis  B  virus  infection  in
the  near  future  and  highlights  new  territories  for  public  health  interventions.
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Fig. 1. Age of Italian and non-Italian patients across the different liver disease stages.
Age is summarized as whisker box, where the central segment of each box is the
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Hepatitis B virus (HBV) chronic infection remains a primary
ause of morbidity and mortality worldwide, although the burden
f the infection tended to reduce, due to the increasing number of
ountries that implemented vaccination against HBV and more in
eneral, to the improvement in socio-economic and hygienic condi-
ions [1,2]. In addition, the availability of potent oral antiviral drugs
as reduced the proportion of highly viremic patients who  are the
eservoir of the virus, thus contributing to the reduction in HBV
irculation in the areas where these drugs have been used exten-
ively. In contrast to this progress, some factors, such as poverty
nd wars, have induced a decrease in the attention to preventive
easures in some countries and a parallel intense flow of migra-

ion from areas where HBV infection is highly prevalent towards
eveloped countries [3].

Nationwide Italian surveys of patients with chronic liver disease
ave shown that 10–15% of chronic hepatitis or cirrhosis are HBsAg
ositive [4]; the same proportion was found among patients with
epatocellular carcinoma [5]. The typical Italian native patient with
BV infection was over 50, with a prevalence of HBeAg around 10%.
oung patients were rare, due to the extensive vaccination cam-
aign that involved all neonates and adolescents from 1991 [6].
igration flow has raised exponentially in recent years; at present,

on-Italian native residents are estimated to be over five mil-
ion individuals, that is around 8% of the total resident population
3]. Surveys in immigrate communities, performed, using hetero-
eneous sample sources, showed that the prevalence of HBsAg
arriers was many fold higher than that recorded in the Italian pop-
lation [7,8]; few or no data on coinfection with Delta virus were
vailable. Altogether, the data suggest that the burden of chronic
BV infection is going to change dramatically and might have a
eep impact on public health resources at present and in future
ears.

To give an updated picture to caregivers and stakeholders, the
talian Association for the study of the liver (AISF) promoted a mul-
icenter survey aimed at defining the current profiles of the subjects
ith chronic HBV infection.

. Methods

An observational, prospective study was launched among Ital-
an centers which adhered to the Italian Association for the Study
f the liver (AISF). The minimal requirement for participation was
he routine use of PCR methods for HBV DNA quantification; 73
enters throughout Italy agreed to participate; their distribution
cross the country is in supplemental Fig. 1. All patients with a
ositive HBsAg in plasma for more than six months, consecutively
een as in– or out–patients, were enrolled irrespective of liver dis-
ase status or treatment received; patients with HIV coinfection
ere excluded. The enrolment started on June, 1st, 2012 and was

topped on February, 2015.
For each patient, an electronic form was filled with demog-

aphy, clinical and laboratory data; each patient was included
nly once. Alcohol intake was estimated using a standard ques-
ionnaire containing information on the daily intake of various
lcoholic beverages and the lifetime duration of alcohol consump-
ion; an excessive alcohol use was >3 units/day for >1 year. Hepatitis

 serum markers (HBsAg, HBeAg, anti-HBe), anti-HDV and anti-
CV antibodies were detected by commercial immunoenzymatic
ssays. Serum HBV DNA levels were assessed in all centers by real
ime polymerase chain reaction (PCR).

The patients were assessed by the enrolling center and diag-
Please cite this article in press as: Brancaccio G, et al. The present profile
An analysis of the Multicenter Italian MASTER-B cohort. Dig Liver Dis 

osed as having chronic hepatitis at a liver biopsy taken within
 years prior to the enrolment or, for those not undergoing liver
iopsy, on the basis of persistent or fluctuating abnormal ALT levels
nd of an HBV DNA level >2000 IU/mL, in the absence of laboratory
median, the lower and upper segments are Q1 and Q3, respectively, and the vertical
lines indicate the minimum and maximum values. All comparisons within each
disease stage are significant at p < 0.01.

or ultrasound and/or elastometry signs of cirrhosis; cirrhosis was
diagnosed by liver biopsy or by unequivocal laboratory and instru-
mental features; biopsies demonstrating cirrhosis could be from
any time prior to enrollment. Untreated patients with normal ALT
values and no laboratory or instrumental evidence of liver disease
were classified as having chronic infection [9]. Hepatocellular car-
cinoma (HCC) was diagnosed according to EASL recommendations
[10].

The choice whether to start anti-viral treatment and the
type and schedule of treatment were the responsibility of each
participating center, in accordance with guidelines. Data were col-
lected anonymously; written or witnessed informed consent was
requested. The study protocol was approved by the Ethical Commit-
tee of the coordinating center and by the local Ethical Committees.

1.1. Statistical analysis

Continuous variables were summarized by median, first and
third quartiles. Histograms were used to describe empirical distri-
butions; kernel density estimates and estimated normal densities
were over-imposed in the plots to underline features that might
be obscured by the choice of histogram bins and sampling varia-
tion. Categorical variables were described by absolute and relative
frequencies.
 of chronic hepatitis B virus infection highlights future challenges.
(2018), https://doi.org/10.1016/j.dld.2018.09.008

Associations between categorical variables were evaluated by
chi-square test; the Fisher exact test was  preferred in cases of sparse
tables. Continuous covariates were compared by t-test or Wilcoxon
rank-sum test when a significant departure from normality was

https://doi.org/10.1016/j.dld.2018.09.008
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Table  1
Characteristics of HBsAg positive patients (n = 2877).

Variable Median or n (Q1, Q3) or%

Age(years) 49.8 (36.6, 60.1)
Gender (male) 1,973 68.58%
BMI  (Kg/m2) 24.9 (22.7, 27.6)

Origin
Italian natives 2106 73.30%
Non-Italian Natives (NINs) 767 26.70%

Provenience of NINs
East Europe 378 49.28%
Asia 193 25.16%
Africa 171 22.29%
Other 25 3.25%
Liver biopsy 1220 41.87%

Disease stage
Chronic infection 556 19.56%
Chronic Hepatitis 1,657 58.30%
Cirrhosis 629 22.13%
HCC 109 3.8%

HBeAg positivea 342 13.09%
Anti-HDV positiveb 157 8.18%
Anti-HCV positivec 80 3.72%

a Tested in 2567 patients.
b Tested in 1895 patients.
c Tested in 2123 patients.

Table 2
Characteristics of Italian native patients vs. non-Italian natives.

Variables Italian natives
(n = 2,106)

Non-Italian Natives
(n = 767)

p value

Median or n (Q1, Q3) or%

Age (years) 54.5 (44.7, 63.0) 35.2 (28.6, 43.6) <0.0001
BMI  (Kg/m2) 25.3 (23.1, 27.7) 23.8 (21.9, 26.2) <0.0001
Gender (male) 1526 (72.46%) 444 (57.89%) <0.0001

Disease stage <0.0001
Chronic infection 373 (17.93%) 181 (23.88%) <0.0001
Chronic hepatitis 1197 (57.55%) 458 (60.42%)
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Cirrhosis 510 (24.52%) 119 (15.70%)

Liver biopsy 944 (44.93%) 261 (34.03%) <0.0001

etected. Box and Whisker plots were created to compare empirical
istributions.

Analyses were performed using SAS version 9.4 (SAS Institute,
ary, NC).

. Results

The study enrolled 2877 HBsAg positive individuals. The median
ge was 49.8 years, (Interquartile range (IQR) 38.6–60.1), 68.6%
ere males, 27% were non-Italian natives (NIN), mainly coming

rom East Europe, Asia and sub-Saharian Africa (Table 1). In all,
0% had chronic infection without evidence of liver disease, 58.5%
ad chronic hepatitis and 21.5% cirrhosis; liver biopsy results were
vailable in 42.1%. HBeAg in serum was detected in 12.1%, anti-HDV
n 8.3% and anti-HCV in 3.7%. A daily alcohol intake of more than 3
rinks was reported in 2.9% of the subjects.

Non-Italian natives were younger than Italians (Fig. S2);
ale gender was less prevalent and liver disease less advanced

p < 0.0001 and p < 0.0001, respectively); liver biopsy was less fre-
uently available (Table 2). The age difference was maintained
cross the different stages of liver disease (Fig. 1). HBeAg posi-
Please cite this article in press as: Brancaccio G, et al. The present profile
An analysis of the Multicenter Italian MASTER-B cohort. Dig Liver Dis 

ive cases were 23.6% among NINs vs 8.3% in Italians (p < 0.0001);
he prevalence was higher in Asian natives (84/174; 48.3%). HDV
oinfection was present in 11.0% vs 7.1% (p = 0.0056); the highest
revalence was recorded in patients from East Europe (48/277;
Fig. 2. Prevalences of HBeAg, anti-HDV and anti-HCV among Italian and non-Italian
patients.

17.3%). HCV coinfection was detected in 2.3% of NINs vs 4.2%
(p = 0.0378), respectively (Fig. 2).

Comparing patients with cirrhosis with those without cirrhosis,
the former were older, more frequently males and Italian natives;
anti-HDV or anti-HCV antibodies were more frequently detected
in patients with cirrhosis (17.5% vs 5.4% and 6.5% vs 2.9%, respec-
tively). HCC was  present in 16% of patients with cirrhosis and in 0.5%
in those without cirrhosis (Table 3); prevalence was similar among
HDV positive or negative patients; the median age of patients with
HCC was  49.1 among NINs and 66.1 among Italians (p < 0.0001).
Looking at NINs with cirrhosis, 50% of them were aged below 45
years (Fig. 1). At the time of enrolment, 48.3% of Italian patients
and 57.1% of NINs with cirrhosis were not undergoing antiviral
treatments.

3. Discussion

This study showed an unpredicted high prevalence of non-
Italian native persons among subjects with chronic HBV infection
attending hospital centers. They were younger and the prevalence
of HBeAg positive individuals was three fold higher than in Italian
patients, which entails a high potential for transmission. Interest-
ingly, the prevalence of women  was  higher among NINs, which
highlights the potential high risk for vertical transmission from
highly viremic mothers [9,11]. At present, the finding of an HBsAg
positive is rare among Italian pregnant women and is almost exclu-
sively restricted to immigrant pregnant women [12]. In contrast,
the data confirm the continued downtrend of HBeAg positive cases
 of chronic hepatitis B virus infection highlights future challenges.
(2018), https://doi.org/10.1016/j.dld.2018.09.008

among the Italian population, in line with the data recorded in the
last two  decades [13]. To date, the Italian population is covered by
anti-HBV vaccination for the cohort between 0 and 36 years of age,
which abolishes or minimizes the risk of infection. In keeping with

https://doi.org/10.1016/j.dld.2018.09.008
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Table  3
Comparison between patients with cirrhosis and those without cirrhosis.

Patients with cirrhosis N = 629 Patients without cirrhosis N = 2213 p value

Age, median (Q1–Q3) 57.8 (48.5–66.1) 47.3 (36.3–57.3) <0.0001
Males n (%) 507 (80.6) 1,442 (50.7) <0.0001
non-Italian natives n (%) 119 (18.9) 639 (28.9) <0.0001
HBeAg posa n (%) 64 (11.5) 249 (12.4) 0.308
anti-HDV posb n (%) 77(17.5) 79 (5.4) <0.0001
anti-HCV posc n (%) 33 (6.5) 47 (2.9) 0.0002
HCC  n(%) 98 (16.0) 11 (0.5) <0.0001
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a Tested in 2567 patients.
b Tested in 1895 patients.
c Tested in 2123 patients.

his trend, recent epidemiological reports showed that acute hep-
titis B cases are limited to adult or aged Italian individuals who are
ot covered by vaccine and acquired the infection mainly by sexual
oute [14].

A decrease was confirmed for hepatitis Delta virus coinfection
n Italian patients, while the overall prevalence of anti-delta anti-
odies has stopped decreasing, due to the arrival of co-infected
ersons from areas where HDV is still endemic. This phenomenon
as been described in Europe and seems to be more recent in Italy
s in a survey conducted in the years 2006-07, only 7% of HBsAg
ositive subjects were immigrant [13,15–17]. An opposite trend
as noticed for coinfection with HCV, which was more prevalent

mong Italian individuals.
Cirrhosis was present in 24.5% of Italian patients and in 15.7% of

INs; surprisingly, about half of the patients were not under antivi-
al treatment at the time of the enrolment. An explanation may  be
hat most cirrhotic patients were enrolled when first seen by the
pecialist, while being evaluated for therapy; if so, a delay in referral
rom general practitioners should be suspected. Overall, anti-delta
ntibodies were present in 17.5% of cirrhotic patients, confirming
he ongoing role of hepatitis Delta virus coinfection in this setting.
n addition, the data highlighted that about one third of the HBsAg
ositive patients had not been tested for anti-HDV antibodies at
he time of enrollment; this detracting the attention from testing
hould be counteracted due to the new trend of Delta virus infec-
ion in Europe. Missing anti-HCV testing was noted in about 25%
f patients. The presence of anti-HCV was higher in patients with
irrhosis; since HCV in curable, testing should be implemented in
ll HBsAg positive subjects.

Age is an important characteristic of patients with cirrho-
is or HCC. Non-Italian patients with cirrhosis or cancer were
bout a decade younger than Italian patients; thus, while the Ital-
an patients with cirrhosis are getting older and their number

ill decrease spontaneously in next years, we expect a persist-
ng cirrhosis-related morbidity and mortality due to the wave of
ounger patients. Not surprisingly, the diagnosis of HCC was  made
n 16% of patients with cirrhosis and in 0.5% of patients with chronic
epatitis/infection.

Hepatitis B virus is a unique agent due to its property of persist-
ng long-life in the liver of infected individuals as an occult infection
18]. This characteristic extends over the time the impact of HBV
nfection, since occult HBV has the potential to reactivate in the
ase of immunodepression or may  cooperate with other causes of
iver damage to the pathogenesis of hepatocellular carcinoma. In
his view, the introduction of a cohort of young subjects with a high
ate of exposure to HBV could extend the health consequences over
ime and adds arguments for dedicated screening and vaccination
rograms.

A potential limitation of the study is the enrolment in institu-
Please cite this article in press as: Brancaccio G, et al. The present profile
An analysis of the Multicenter Italian MASTER-B cohort. Dig Liver Dis 

ional out– or in–patient clinics, which could have over-selected
IN aware of their status or who had overcome cultural barriers

owards the health system. However, some participating centers
had out-patient clinics dedicated to NIN, which might have min-
imized the bias. In a US study that compared the effectiveness of
HBV screening and linkage to care in foreign-born populations, no
difference was  found between clinical and nonclinical settings [19].
Further limitation may  reside in the high percentage of missing data
for some variables, particularly in testing for anti-HDV antibodies;
however, comparisons between patients tested and not tested did
not show significant differences in their main characteristics, which
is against a selection bias (data not shown). Finally, the number of
patients with HBV infection and no liver disease might be under-
estimated due to the enrolment in medical institutions; however,
the fact that most patients were seen as out-patients and the length
of the study period might have favored the enrolment of patients
who accessed out-patients clinics only occasionally, due to their
good health status.

In conclusion, the present study offers some insight into the
evolving burden of chronic hepatitis B virus infection in the near
future and highlights new territories for public health interven-
tions.

Acknowledgements

The MASTER-B study group: Alfieri Arianna, Andreone Pietro,
Angarano Gioacchino, Arlotti Massimo, Autolitano Aldo, Ballardini
Giorgio, Balsano Clara, Bandiera Francesco, Bassi Paolo, Bellen-
tani Stefano, Brancaccio Giuseppina, Brignola Corrado, Brunetto
Maurizia, Cancellieri Claudio, Canova Daniele, Chiaramonte Maria,
Chiriacò Piergiorgio, Coco Barbara, Colucci Mario, Contini Carlo,
Coppola Carmine, Costa Paolo, Di Candilo Francesco, Di Leo Alfredo,
Di Marco Vito, D’Offizi Gianpiero, Fagiuoli Stefano, Fasano Mas-
simo, Fattovich Giovanna, Fatuzzo Filippo, Federico Alessandro,
Ferrai Raffaela Angela, Ferrari Carlo, Fornaciari Giovanni, Fornari
Fabio, Francavilla Ruggiero, Fusaroli Pietro, Gaeta Giovanni Bat-
tista, Giacomoni Pierluigi, Giuberti Tiziana, Grasso Alessandro,
Greco Milena, Grosso Carmela, Gullini Sergio, Labbadia Giancarlo,
Lenzi Marco, Levantesi Fabio, Levrero Massimo, Madonia Salva-
tore, Maimone Salvatore, Massari Marco, Marzano Alfredo, Morisco
Filomena, Martines Diego, Mazzocchi Angela, Nardi Alessandra,
Niro Grazia Anna, Nosotti Lorenzo, Pazzi Paolo, Picardi Antonio,
Pedretti Giovanni, Petrelli Enzo, Pompili Maurizio, Puoti Clau-
dio, Renier Giuseppina, Romagno Domenico, Rovere Pierangelo,
Russello Maurizio, Sacchini Daria, Salomone Megna Angelo, San-
tantonio Teresa, Stefanini Francesco, Svegliati Baroni Gianluca,
Verucchi Gabriella, Vinci Maria, Vinelli Francesco, Zignego Anna
Linda.

Giuseppina Brancaccio was  recipient of a Gilead Fellowship Pro-
gram Award (Year 2017).
 of chronic hepatitis B virus infection highlights future challenges.
(2018), https://doi.org/10.1016/j.dld.2018.09.008

Conflict of interests

None declared.

https://doi.org/10.1016/j.dld.2018.09.008


 ING Model
Y

nd Liv

A

t

R

[

[

[

[

[

[

[

[

[
meeting on occult hepatitis B virus infection. J Hepatol 2008;49:652–7.

[19] Chandrasekar E, Song S, Johnson M,  et al. A Novel Strategy to Increase
Identification of African-Born People With Chronic Hepatitis B Virus Infec-
ARTICLEDLD-3866; No. of Pages 5

G. Brancaccio et al. / Digestive a

ppendix A. Supplementary data

Supplementary data associated with this article can be found, in
he online version, at https://doi.org/10.1016/j.dld.2018.09.008.

eferences

[1] The PolarisObservatory. Global prevalence, treatment and prevention of hep-
atitis B virus infection in 2016: a modellingstudy. Lancet Gastroenterol Hepatol
2018, http://dx.doi.org/10.1016/S2468-1253(18)30056-6,  epub.

[2] World Health Organization (WHO). Immunization coverage. Factsheet.
Updated September 2016. Geneva: WHO. Available at: http://www.who.int/
mediacentre/factsheets/fs378/en/. [Accessed 13 March 2018].

[3] Ahmad AA, Falla AM,  Duffell E, et al. Estimating the scale of chronic hep-
atitis B virus infection among migrants in EU/EEA countries. BMC  Infect Dis
2018;18(1):34, http://dx.doi.org/10.1186/s12879-017-2921-8.

[4]  Sagnelli E, Stroffolini T, Sagnelli C, EPACRON study Group, et al. Epidemiological
and  clinical scenario of chronic liver diseases in Italy: Data from a multicenter
nationwide survey. Dig Liver Dis 2016;48:1066–71.

[5] Stroffolini T, Trevisani F, Pinzello G, et al. Changing aetiological factors of
hepatocellular carcinoma and their potential impact on the effectiveness of
surveillance. Dig Liver Dis 2011;43:875–80.

[6] Sagnelli E, Stroffolini T, Sagnelli C, et al. EPACRON study group. Influence of
universal HBV vaccination on chronic HBV infection in Italy: results of a cross-
sectional multicenter study. J Med  Virol 2017;89:2138–43.

[7] Fasano M,  Saracino A, Carosi G, et al. Hepatitis B and immigrants: a SIMIT
Please cite this article in press as: Brancaccio G, et al. The present profile
An analysis of the Multicenter Italian MASTER-B cohort. Dig Liver Dis 

multicenter cross-sectional study. Infection 2013;41:53–9.
[8] Stornaiuolo G, Cuniato V, Cuomo G, et al. Active recruitment strategy in

disadvantaged immigrant populations improves the identification of human
immunodeficiency but not of hepatitis B or C virus infections. Dig Liver Dis
2014;46:62–6.
 PRESS
er Disease xxx (2018) xxx–xxx 5

[9] European Association for the study of the liver. EASL 2017 Clinical Prac-
tice  Guidelines on the management of hepatitis B virus infection. J Hepatol
2017;67:370–98.

10] European Association for the Study of the Liver, European Organisation for
Research and Treatment of Cancer. EASL-EORTC clinical practice guidelines:
management of hepatocellular carcinoma. J Hepatol 2012;56:908–43.

11] Keane E, Funk AL, Shimakawa Y. Systematic review with meta-analysis: the risk
of mother-to-child transmission of hepatitis B virus infection in sub-Saharan
Africa. Aliment Pharmacol Ther 2016;44:1005–17.

12] Lembo T, Saffioti F, Chiofalo B, et al. Low prevalence of hepatitis B and hepatitis
C  virus serum markers in a cohort of pregnant women from Southern Italy. Dig
Liver Dis 2017;49:1368–72.

13] Stroffolini T, Almasio PL, Sagnelli E, et al. Italian Hospitals’ Collaborating Group.
Evolving clinical landscape of chronic hepatitis B: A multicenter Italian study J
Med  Virol. J Med  Virol 2009;81:1999–2006. At: old.iss.it/seieva/. [Accessed 16
march 2018].

14] SEIEVA-Sistema Epidemiologico Integrato dell’Epatite Virale Acuta. At: old.iss.
it/seieva/. [Accessed 16 march 2018].

15] Gaeta GB, Stroffolini T, Chiaramonte M,  et al. Chronic hepatitis D:  a vanishing
Disease? An Italian multicenter study. Hepatology 2000;32:824–7.

16] Wedemeyer H, Heidrich B, Mann MP.  Hepatitis D virus infection — not a van-
ishing disease in Europe! Hepatology 2007;45:1331–2.

17] Gaeta GB, Stroffolini T, Smedile A, et al. Hepatitis delta in Europe: vanishing or
refreshing? Hepatology 2007;46:1312–3.

18] Raimondo G, Allain JP, Brunetto MR,  et al. Statements from the Taormina expert
 of chronic hepatitis B virus infection highlights future challenges.
(2018), https://doi.org/10.1016/j.dld.2018.09.008

tion in the Chicago Metropolitan Area, 2012-2014. Prev Chronic Dis
2016;13(September):E118.

https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
https://doi.org/10.1016/j.dld.2018.09.008
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
dx.doi.org/10.1016/S2468-1253(18)30056-6
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
http://www.who.int/mediacentre/factsheets/fs378/en/
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
dx.doi.org/10.1186/s12879-017-2921-8
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0020
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0025
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0030
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0035
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0040
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0045
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0050
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0055
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0060
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://old.iss.it/seieva/
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0075
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0080
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0085
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0090
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095
http://refhub.elsevier.com/S1590-8658(18)30978-2/sbref0095

	The present profile of chronic hepatitis B virus infection highlights future challenges
	1 Methods
	1.1 Statistical analysis

	2 Results
	3 Discussion
	Acknowledgements
	Conflict of interests
	Appendix A Supplementary data
	References


