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Abstract Hepatitis C is a global health problem, with an estimated 71-1 million individuals
chronically infected worldwide, accounting for 1% (95% uncertainty interval: 0.8—1.1) of the
population. HCV transmission is most commonly associated with direct exposure to blood, via
blood transfusions, unsafe health-care-related injections and intravenous drug use. The global
incidence of HCV was 23.7 cases per 100 000 population (95% uncertainty interval 21.3—28.7)
in 2015, with an estimated 1-75 million new HCV infections diagnosed in 2015. An estimated
2.3 millions of people living with HIV have serological markers of past or current HCV infection.
Globally, the most common infections are with HCV genotypes 1 (44% of cases), 3 (25% of
cases), and 4 (15% of cases). Approximately 10—20% of individuals who are chronically infected
with HCV develop complications, such as cirrhosis, end stage liver disease, and hepatocellular
carcinoma over a period of 20—30 years. Direct-acting antiviral therapy is curative, dramatically
reducing the mortality related to HCV and the need for liver transplantation, but it is estimated
that only 20% of individuals with hepatitis C know their diagnosis, and only 15% of those with
known hepatitis C have been treated. Increased diagnosis and linkage to care through universal
access to affordable point-of-care diagnostics and pangenotypic direct-acting antiviral therapy
is essential to achieve the WHO 2030 elimination targets.

© 2020 Elsevier Masson SAS. All rights reserved.

the virus and leading to a major global health problem in
most countries. Hepatitis C acute infection leads to chronic
carriage in 70—80% of cases with the risk of development of
complications such as cirrhosis and cancer. The development
of tools for an easy screening of populations, and of effective
treatments have open the way to high-impact interventions
aiming at reducing the burden of the disease and finally lead-
ing to the elimination of viral hepatitis as a public health
threat by 2030. That is the great challenge claimed by the
WHO in 2015 [2] at the same time WHO presented its new
global strategy to fight hepatitis. In the light of this goal,
clinicians and decision makers need reliable data setting

Introduction

Hepatitis C virus (HCV) infection is a blood borne disease
through direct contact with infectious blood (transfusions)
or indirect via contaminated material (unsafe injections and
medical procedures). Its spread, based on the rate of devel-
opment of molecular diversity can be estimated to date back
500—2000 years [1], accounting for the worldwide spread of
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Table 1

Prevalence of HCV infection (HCV RNA positive) in the general population, by WHO region, with uncertainty intervals,

2015: 71 million persons living with HCV worldwide (WHO global hepatitis Report 2017 (4)).

Estimates of the prevalence

of HCV infection (%)

Estimated number of
persons living with HCV
(millions)

Uncertainty interval

Uncertainty interval

WHO Best Lower Higher Best Lower Higher African
Region 1.0 0.7 1.6 11 7 16

Region of the Americas 0.7 0.6 0.8 7 6 8

Eastern Mediterranean Region 2.3 1.9 2.4 15 13 15

European Region 1.5 1.2 1.5 14 11 14

South-East Asia Region 0.5 0.4 0.9 10 8 18

Western Pacific Region 0.7 0.6 0.8 14 10 15

Total 1.0 0.8 1.1 1.0 62 79

the baseline for tracking progress in implementing the new
global strategy.

Sources of epidemiological data

Very few countries have unbiased population-based data on
HCV prevalence at the country level. Notification of chronic
HCV infection is rarely mandatory, as well as that of acute
hepatitis C which is most often undiagnosed. Usually, at a
country level, information is sparse, provided by prevalence
studies in some populations like blood donors, persons who
inject drugs (PWIDs), prisoners or health care workers, what
is obviously insufficient to provide accurate estimates of HCV
disease burden.

In 2015, The Polaris Observatory was created to mon-
itor and forecast the disease burden for hepatitis C (and
B). Data from 100 countries representing more than 85% of
the world’s population were gathered, following a compre-
hensive review of indexed sources and grey literature. They
were used to estimate the WHO regional prevalence, and
regional prevalence rates were then applied to countries
with missing data to estimate the global HCV prevalence.
Experts from 59 countries validated the data used as inputs
in the models [3]. The huge work provided by the Polaris
team led to estimates for HCV viraemic prevalence and
genotype distribution. All these results have been endorsed
by WHO in its global report 2017 [4].

Hepatitis C prevalence and modes of transmission

In 2015, an estimated 71 million people were living with
chronic HCV infection in the world, accounting for 1% (95%
uncertainty interval (95% Ul): 0.8—1.1) of the population
[4]. The infection affects all regions with major differences
between and even within countries. The Eastern Mediter-
ranean region has the highest prevalence (2.3%, 95% Ul:
1.9—2.4), followed by the WHO European region (1.5%, 95%
Ul: 1.2—1.5), whereas the South-East Asia region has the
lowest prevalence (0.5%, 95% Ul: 0.4—0.9) (Table 1). Inside
these regions, difference in prevalence can be important.
For example, in Central and Eastern Europe, HCV prevalence

can be as high as 3.3% (Russia) or 2.5% (Romania) whereas
most Western European countries have prevalence below 1%
[3]-

Transfusion of blood products before the availability of
effective HCV testing of blood donations, and unsafe care
procedures before the implementation of universal pre-
cautions, have been the major routes of transmission in
most countries worldwide. Countries that have adopted
systematic nucleic acid test (NAT) screening of blood dona-
tions have eliminated the risk of transmission through blood
products [5]. Countries with high income implemented NAT
screening from the late 1990s, but only 32 countries had
implemented it by 2010 [6]. Residual risk of HCV transmis-
sion through blood components still exists in low income
countries where NAT screening cannot be implemented
because not cost-effective for such countries. In some
African countries, the whole process of blood testing is still
unsafe [7]. As well, the adequate sterilization of medical
devices or even the use of disposable equipment is not the
rule in many developing countries, accounting for a residual
nosocomial risk of HCV infection [8].

Intravenous drug use (IVDU) has been the second major
route of transmission, initially in the industrialized coun-
tries from the 1960s, but now affecting many countries in
the world, in urban as well as in rural areas were DU has
recently emerged, especially in the USA [9]. HCV preva-
lence in the population of PWIDs could be 70—95% in high
income countries [10], as well as in intermediate or low
income countries [11]. Harm reduction policies, needles and
syringes exchange programmes, and development of opi-
oid substitution treatments have strongly participated to
the reduction of the prevalence in industrialized countries.
For example, in France, HCV prevalence in young PWIDs <30
years old, decreased from 44% in 2004 to 9% in 2011 [12].
Unfortunately, harm reduction policies have not been imple-
mented adequately in most low income countries where DU
is often badly tolerated or even criminalized, and not consid-
ered as a health priority. Indeed, only 11% of countries from
African region have needles and syringes programs [13].

The risk of mother-to-infant transmission has been
estimated around 6% from HCV mono infected mothers
and twice higher from HCV-HIV co-infected mothers [14].
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Table 2
global hepatitis Report 2017 (4)).

Incidence of HCV infection in the general population, by WHO region, 2015: 1.75 million new infections in 2015 (WHO

Incidence of HCV infection

Incidence rate (per 100 000)

Total number (000)

WHO Region Best estimate Uncertainty interval Best estimate Uncertainty interval
African Region 31.0 22.5-54.4 309 222544

Region of the Americas 6.4 5.9-7.0 63 59—69

Eastern Mediterranean Region 62.5 55.6—65.2 409 363—426

European Region 61.8 50.3—66.0 565 460—603

South-East Asia Region 14.8 12.5-26.9 287 243—-524

Western Pacific Region 6.0 5.6—6.6 111 104—124

Total 23.7 21.3-28.7 1751 1572—2120

Transmission occurs mainly during delivery and is strongly
depending on the viral load of the mother during the third
trimester of the pregnancy. The reduction / loss of viral load
with anti-viral treatment, when possible during pregnancy,
will be the way to eliminating mother-to-child HCV transmis-
sion, on the condition of universal HCV screening in pregnant
women [15].

Other reported routes of transmission include unsafe tat-
tooing, and traditional scarification which are risk factors in
some sub-Saharan African countries.

Incidence of HCV infection

In 2015, the estimated number of persons newly infected
with HCV worldwide was 1.75 million corresponding to a
global incidence of 23.7 per 100 000 population (95% Ul:
21.3—28.7). It exceeded the sum of the estimated num-
ber of persons dying from end-stage HCV infection (N=399
000), and of those being cured (N=843 000), accounting
for the ongoing increase of the global epidemic [4]. How-
ever, the distribution of incidence varies widely between
regions, strongly depending on the adequate application of
universal precautions in care. In industrialized countries,
HCV transmission through blood products and health care
related injections has almost disappeared since the 1990s.
That can partly explain the birth cohort effect observed
in these countries [16] where IVDU represents the leading
mode of residual HCV transmission, even if harm reduc-
tion policies participate in the decrease of the epidemic
among young people. However, in developing and transi-
tional countries, unsafe medical injections account for a
large part of the incident cases of infection. In 2000, the
WHO estimated that unsafe injections accounted for 40% of
new infections with HCV [17], what led to the organization
of safe infection campaigns worldwide. Ten years later, in
2010, a substantial progress was observed, with a reduction
of 83% in the absolute number of HCV infections transmitted
through injections. However, between around 160 000 and
315 000 new HCV infections were estimated still related to
unsafe injections, occurring for one third in Eastern Mediter-
ranean Region and one other third in West Pacific Region
[18,19].

Geographical distribution of HCV incidence is repre-
sented on Table 2 [4]. It shows that areas with high rates of

new infections are located in Eastern Mediterranean Region
and WHO European Region. In this last region, incidence is
mainly due to heavy IVDU in Central and Eastern European
countries. Beside unsafe health care injections and VDU,
transmission of HCV has also been reported in Europe, Aus-
tralia and the USA among men who have sex with men (MSM)
infected with HIV [20] or even HIV seronegative, but using
pre-exposure prophylaxis [21]. However, no estimates are
available to quantify the contribution of this mode of trans-
mission to the overall transmission of HCV.

Co-infections with HIV and HBV

HCV, HIV and HBV infections share several leading modes of
transmission. An estimated 2.3 million of people living with
HIV have serological markers of past or current HCV infec-
tion. Of these, 1.36 million currently inject drugs, and it is
estimated that young PWIDs are mainly responsible for the
rapid spread of HIV and HCV infections. Eastern Europe and
Central Asia are the two regions accounting for the largest
proportion of HIV-infected persons with evidence of past
or current HCV infection related to DU. MSM represent the
second more frequent population with HIV-HCV co-infection
[22].

No global estimate of HCV-HBV co-infection is available,
and it can vary widely, depending on the country and the
setting. It has been reported to be 0—3% in Western Euro-
pean countries [23,24], 10—15 % in the USA [25] and 30%
in particular populations of China [26]. Usually, HCV repli-
cation inhibits HBV replication; HCV-HBV co-infection has
been reported to be responsible for more severe liver dis-
ease than HBV mono-infection, and for more complications
of cirrhosis than HBV or HCV mono-infections [27]. Further-
more, a risk of HBV reactivation after the cure of HCV with
direct acting antivirals (DAAs) has been reported [25,28].

Molecular epidemiology

HCV strains are classified in eight different genotypes,
named one to eight, and differing from each other at 31—-33
% of nucleotide sites [29]. Each genotype has several sub-
types that differ at <15% of nucleotide sites for a current
total number of 86 subtypes. Globally, genotype 1 is the
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Fig. 1

Continuum of HCV services and cascade of care: 4 steps from screening to follow-up of chronic disease are necessary to

ensure a good cascade of care. In parallel, prevention should be applied at all steps.

most frequent, accounting for 44 to 46% of all cases of HCV
infection worldwide, depending on the studies [3,30]. It is
followed by genotype 3 that represents 25 to 30% of all cases,
then genotype 4 (8 to 15%).

The distribution of the genotypes varies widely from one
region to another [30]. For example, genotype 1 is rare in
Central sub-Saharan Africa (<2%) but very prevalent (>80%)
in Central Europe and Southern America. Genotype 3 is fre-
quent in South Asia (71%), from where it has spread through
drug use. Genotype 4 is the main genotype in Central sub-
Saharan Africa (98%) as well as in Middle east, especially
in Egypt but of different subtypes. Genotypes 2 and 6 are
mainly observed in Eastern Asia. In Western Europe, there is
a mix of genotypes, partly due to the successive migratory
flows. Furthermore, a strong relationship has been shown
between genotypes and mode of transmission. In France,
genotype 1b is related to transfusion, genotype 3 and more
recently genotype 1a with IVDU [31].

Genotype determination has been useful from an epi-
demiological point of view and for the decision of the
treatment regimen before the era of DAAs. In countries
where pangenotypic DAAs are available, genotype and sub-
type need no longer to be identified [32].

HCV morbi-mortality

HCV infection is a systemic disease associating liver damage
and extra-hepatic manifestations. Liver inflammation and
fibrosis lead to cirrhosis in 10—20% of cases within 20—30
years, with the risk of end-stage liver disease and hepatocel-
lular carcinoma. Disease progression is accelerated by higher
age of acquisition, being male, obesity, high alcohol con-
sumption, HIV co-infection, and immunosuppression. The
5-year risk of developing hepatocellular carcinoma ranges
from 1% in people with no liver fibrosis to 13% in those with
cirrhosis [33].

In 2015 HCV infection led to 402 000 deaths, one
third related to hepatocellular carcinoma and two-thirds
to cirrhosis and end-stage liver disease [4]. Mortality has
increased since the end of the 20th century and will con-
tinue to increase in middle and low income countries if
testing and subsequent treatment are not made available at
a large scale. In industrialized countries where DAAs have
been available since 2014, the use of DAAS has been asso-
ciated with a reduced risk for mortality and hepatocellular
carcinoma [34]. In Europe, the number of liver transplan-
tation (LT) due to HCV infection has rapidly declined in the
era of DAAs for both decompensated cirrhosis and carcinoma
indications, and post-LT survival has dramatically improved
in the same time [35].

Testing and linkage to care

In the absence of testing, persons infected with HCV are usu-
ally unaware of their infection. In 2015, only 20% of persons
living with HCV had been tested and knew their status. This
proportion varies widely from some industrialized countries
(46%) where national plans for Hepatitis C and screening
policies have been implemented, to middle and low income
countries (8%) where funding and access to tests are very
limited [4]. Moreover, among people diagnosed with HCV
infection, only 7% (1.1 million) started treatment in 2015.
Since this date, the number of persons treated has substan-
tially increased in high income countries that can afford
DAAs, especially in Europe, Australia and the USA. How-
ever, the initial increase in the treated patients after the
implementation of DAAs was followed by a decline of treated
patients, what emphasises the need for a better screening
of undiagnosed patients to maintain a sufficient number of
cured people [36,37].

Screening approaches vary by country and can be uni-
versal, based on birth cohorts (e.g. baby boomers in the
USA and in Canada), or targeted on risk factors, especially
PWIDs, prisoners, MSM, migrants from endemic countries.
However, PWIDs often represent difficult-to reach popula-
tions who need special approaches to give access to testing
and retain into care.

For infected people, testing is the first step towards a
comprehensive response to hepatitis (Fig. 1). Beside clas-
sical serological test on venous blood sample, finger stick
whole blood samples for rapid diagnostic tests or dried blood
spots have been developed, that allow point-of-care test-
ing and are suitable for large screening campaigns [38].
Efforts could be made to make these tests affordable for
low income countries, with consequent unrestricted access
to affordable DAA therapy. Few countries have already
launched programmes to eliminate HCV infection. Egypt,
the country with the highest iatrogenic HCV prevalence
has launched a large programme of mass screening fol-
lowed by DAA therapy, aiming at treating at least 150 000
patients in 3 years [39]. Georgia, a country in the Cau-
casus region of Eurasia has a high HCV prevalence mainly
due to IVDU. It embarked in 2015 in a large programme
of screening and linkage to care with DAA treatment pro-
vided free of charge by a pharmaceutical company and
were able to treat about 20 000 patients in 18 months [40].
In Western Europe, few countries (France, Iceland, Italy,
Netherlands, Spain, Switzerland, and UK) are already on
track to achieve HCV elimination by 2030 [36]; they had
developed comprehensive national plans for hepatitis for
many years.
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Prevention interventions are necessary all along the cas-
cade of care, to reduce the risk of reinfection in DU.
These are harm-reduction interventions including needle
and syringe programmes and the provision of opioid substi-
tution therapy. However, primary prevention interventions
are the key to reduce HCV incidence: harm-reduction to pre-
vent HCV infection in DU, but also safe blood supply and safe
injections to prevent iatrogenic transmission.

Reliability of available epidemiological data

In 2020, the priority for HCV infection at a time of fair safety
and almost absolute efficacy of DAAs is to improve the cas-
cade of care and especially screening and access to care.

There was a burn-out diagnosis with 5 times more de novo
HCV infections than diagnosis in 2016 (in 10 out of the 91
countries studied); at the same time, the cure rates for hep-
atitis C infection were 5 times lower than the number of new
infections (in 23 out of the 91 countries with available data),
and the possibility of elimination of hepatitis C virus seems
therefore unlikely when analyzing these figures [41].

We have detailed the incidence and prevalence figures
that form the basis of policy decisions for measures to
be adopted in the general population and for the popula-
tions most at risk. Beyond the wide variations across the
different geographical areas mainly related to blood and
health care safety and harm reduction policies in PWIDs,
it is important to note that the methodologies of assess-
ment of incidence and prevalence remain imperfect. If we
take the example of France, two successive population-
based seroprevalence surveys, using the same methodology
were conducted in 1994 and 2004. In 1994 the prevalence
of anti-HCV antibodies in Mainland France was 1.1% and
the prevalence of current HCV infection (viraemic patients)
was 0.86%. In 2004, the seroprevalence had decreased to
0.84% and the prevalence of current HCV infection to 0.53%.
Later, reappraisal of HCV prevalences used other methodolo-
gies, modeling studies from prevalences in at-risk groups and
remaining general population (2011) and telephone survey
with home blood self-sampling on dried blood spots (2016).
These last estimations were not comparable to the two first
ones, but gave decreasing figures, 0.42% of current HCV
infections in 2011 and 0.30% in 2016 [42]. This decline is
related to a reduction of incidence following the improve-
ment in blood safety, harm reduction policies in PWIDs with
needles and syringes exchange programmes, death of the
oldest infected patients, but also to the increasing num-
ber of patients treated and the increasing rate of sustained
virological response which decrease prevalence and inci-
dence in the community. Thus, it appears that figures have
to be evaluated in a dynamic way since they may decrease
or increase according to the variable epidemiological situa-
tions and they need to be regularly adjusted in a fair way.
For example, in France, the number of patients treated
with DAAs increased from 11 500 in 2014 to 19 300 in 2017
corresponding to 7% and 19 % respectively of the infected
population still to treat, but declined thereafter (data from
the French health insurance).

We need to alert readers, advocacy groups, payers and
governments that, in the absence of an universal screen-
ing, all the figures are open to discussion with risks of both
underestimation and overestimation. Underestimation can

be due to the hidden populationin the absence of health
care system for precarious high-risk population, or under-
diagnosed group of patients, e.g. psychiatric patients that
are usually not included in incidence and prevalence assess-
ments despite a 4—10 higher HCV prevalence than that of the
general population. Overestimation can occur when inputs
of models are figures obtained from high-risk populations
like drug users or prisoners.

In the absence of universal screening and given the kinet-
ics in the different countries (marked decline in Western
countries contrasting with HCV epidemics in parallel to the
opioid overdose outbreak in USA), it remains difficult to
accurately evaluate the dynamic incidence and prevalenvce
of HCV worldwide.

Conclusion

HCV infection is a global health problem, recognized as such
by WHO since early 2000s. The availability of effective treat-
ments since 2014 raised the opportunity of the elimination
of HCV infection. In 2015 WHO adopted a global hepatitis
strategy to eliminate viral hepatitis as a public health threat
by 2030. The ambitious targets are a 90% reduction in inci-
dent cases, and a 65% reduction in mortality. To reach these
targets, 80% of treatment-eligible individuals need access
to care. WHO has developed a global health sector strategy
2016—2021 on viral hepatitis that includes increasing pub-
lic awareness, advances in hepatitis medicines, diagnostics
and other technologies, and strengthening commitment to
achieve health equity [2]. The way will be long, and the
involvement of all stakeholders will be necessary to achieve
the optimistic goal of WHO.

Disclosures

Dr Roudot-Thoraval received honoraria as speaker from
Gilead and Abbvie.

Conflicts of interest

The authors declare no conflicts of interest.

References

[1] Smith DB, Mellor J, Jarvis LM, et al. Variation of the hepati-
tis C virus 5’ non-coding region: implications for secondary
structure, virus detection and typing. The International HCV
Collaborative Study Group. J Gen Virol 1995;76(Pt 7):1749—61.

[2] WHO: Global health sector strategy on viral hepatitis,
2016-2021. Available from https://www.who.int/hepatitis/
strategy2016-2021/ghss-hep/en/.

[3] The Polaris Observatory HCV Collaborators. Global preva-
lence and genotype distribution of hepatitis C virus infection
in 2015: a modelling study. Lancet Gastroenterol Hepatol
2017;2:161-76.

[4] WHO GLOBAL HEPATITIS REPORT, 2017. Available from
https://apps.who.int/iris/rest/bitstreams/1082595/retrieve.

[5] Laperche S. Blood safety and nucleic acid testing in Europe.
Eurosurveillance 2005;10:3—4.

[6] Roth WK. History and future of nucleic acid amplifica-
tion technology blood donor testing. Transfus Med Hemother
2019;46:67—75.


http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0005
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0010
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0015
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0020

F. Roudot-Thoraval

[7] Loua A, Nikiema JB, Sougou A, Kasilo OJM. Transfusion in the
WHO african region. Transfus Clin Biol 2019;26(3):155—9.

[8] Hutin YJF, Hauri AM, Armstrong GL. Use of injections in health-
care settings worldwide, 2000: literature review and regional
estimates. BMJ 2003;327(7423):1075—9.

[9] Suryaprasad AG, White JZ, Xu F, Eichler BA, Hamilton J, Patel A,
et al. Emerging epidemic of hepatitis C virus infections among
young nonurban persons who inject drugs in the United States,
2006—2012. Clin Infect Dis 2014;59:1411—9.

[10] Granados-Garcia V, Flores YN, Diaz-Trejo LI, Mendez-Sanchez
L, Liu S, Salinas-Escudero G, et al. Estimating the prevalence
of hepatitis C among intravenous drug users in upper middle
income countries: a systematic review and metaanalysis. PLoS
One 2019;14(2):e0212558.

[11] Aceijas C, Rhodes T. Global estimates of prevalence of
HCV infection among injecting drug users. Int J Drug Policy
2007;18(5):352—8.

[12] Leon L, Kasereka S, Barin F, Larsen C, Weill-Barillet L, Pascal
X, et al. Age- and time-dependent prevalence and incidence of
hepatitis C virus infection in drug users in France, 2004—2011:
model-based estimation from two national cross-sectional
serosurvey. Epidemiol Infect 2017;145:895—907.

[13] The global state of harm reduction 2016. Harm Reduc-
tion International. Available from https://www.hri.global/
contents/1739).

[14] Benova L, Mohamoud YA, Calvert C, Abu-Raddad LJ. Vertical
transmission of hepatitis C virus: systematic review and meta-
analysis. Clin Infect Dis 2014;59(6):765—73.

[15] Jhaveri R, Broder T, Bhattacharya D, Peters MG, Kim AY, Jonas
MM. Universal screening of pregnant women for hepatitis C:
the time is now. Clin Infect Dis 2018;67:1493—7.

[16] Saraswat V, Norris S, de Knegt RJ, Sanchez Avila JF, Sonderup
M, Zuckerman E, et al. Historical epidemiology of hepatitis
C virus (HCV) in select countries - volume 2. J Viral Hepat
2015;1:6—25.

[17] Hauri AJ, Armstrong GL, Hutin YJF. Contaminated injections in
health care settings. In: Ezzati M, et al., editors. Comparative
quantification of health risks. Geneva: World Health Organiza-
tion; 2004.

[18] Pépin J, Nour Abou Chakra C, Pépin E, Nault V, Valiquette
L. Evolution of the global burden of viral infections from
unsafe medical injections, 2000-2010. PLoS One 2014;9(6):
€99677.

[19] Mohsen A, Bernier A, LeFouler L, Delarocque-Astagneau E, El-
Daly M, El-Kafrawy S, et al. Hepatitis C virus acquisition among
Egyptians: analysis of a 10-year surveillance of acute hepatitis
C. Trop Med Int Health 2015;20(1):89—97.

[20] Chan DP, Sun HY, Wong HT, Lee SS, Hung CC. Sexually
acquired hepatitis C virus infection: a review. Int J Infect Dis
2016;49:47—58.

[21] Hoornenborg E, Coyer L, Boyd A, Achterbergh RCA, Schim
van der Loeff MF, Bruisten S, et al. High incidence of HCV in
HIV-negative men who have sex with men using pre-exposure
prophylaxis. J Hepatol 2020;72(5):855—64.

[22] Platt L, Easterbrook P, Gower E, McDonald B, Sabin K, McGowan
C, et al. Prevalence and burden of HCV coinfection in people
living with HIV: a global systematic review and meta-analysis.
Lancet Infect Dis 2016;16(7):789—808.

[23] Parry S, Bundle N, Ullah S, Foster GR, Ahmad K, Tong CYW,
Balasegaram S, Orkin C. Implementing routine blood-borne
virus testing for HCV, HBV and HIV at a London Emer-
gency Department — uncovering the iceberg? Epidemiol Infect
2018;146(8):1026—35.

[24] Available  from http://www.invs.sante.fr/Dossiers-
thematiques/Maladies-infectieuses/
Hepatites-virales/Hepatite-C/Surveillance-nationale-
de-l-hepatite-C-a-partir-des-poles-dereference-
volontaires/Donnees-epidemiologiques-2001-2007).

[25] Abdelaal R, Yanny B, El Kabany M. HBV/HCV coinfection in the
era of HCV-DAAs. Clin Liver Dis (Hoboken) 2019;23(3):463—72.

[26] Cheng-Jun X, Cui-Ping Z, Bi-Fen L, Li-Jun L, Yun-Zhong W, Xiao-
Hong W, et al. Prevalence and characterization of hepatitis B
and C virus infections in a needle-sharing population in North-
ern China. BMC Public Health 2015;15:460.

[27] Pol S, Haour G, Fontaine H, Dorival C, Petrov-Sanchez V,
et al. The negative impact of HBV/HCV coinfection on cirrhosis
and its consequences. Aliment Pharmacol Ther 2017;46(11-
12):1054—60.

[28] Calvaruso V, Ferraro D, Licata A, Bavetta MG, Petta S, Bronte
F, et al. HBV reactivation in patients with HCV/HBV cirrho-
sis on treatment with direct-acting antivirals. J Viral Hepat
2018;25(1):72-9.

[29] Borgia SM, Hedskog C, Parhy B, et al. Identification of a novel
hepatitis C virus genotype from Punjab, India: expanding clas-
sification of hepatitis C virus into 8 genotypes. J Infect Dis
2018;218:1722-9.

[30] Messina JP, Humphreys |, Flaxman A, Brown A, Cooke GS, Pybus
0G, et al. Global distribution and prevalence of hepatitis C
virus genotypes. Hepatology 2015;61:77—87.

[31] Payan C, Roudot-Thoraval F, Marcellin P, Bled N, Duverlie G,
Fouchard-Hubert |, et al. Changing of hepatitis C virus genotype
patterns in France at the beginning of the third millenium: the
GEMHEP GenoCll Study. J Viral Hepat 2005;12(4):405—13.

[32] European Association for the Study of the Liver. EASL rec-
ommendations on treatment of hepatitis C 2018. J Hepatol
2018;69:461—511.

[33] Bruden DJT, McMahon BJ, Townshend-Bulson L, et al. Risk of
end-stage liver disease, hepatocellular carcinoma, and liver-
related death by fibrosis stage in the hepatitis C Alaska cohort.
Hepatology 2017;66:37—45.

[34] Carrat F, Fontaine H, Dorival C, Simony M, Dialo A, Hezode C,
et al. Clinical outcomes in patients with chronic hepatitis C
after direct-acting antiviral treatment: a prospective cohort
study. Lancet 2019;393:1453—64.

[35] Belli LS, Perricone G, Adam R, Cortesi PA, Strazzabosco M, Fac-
chetti R, et al. Impact of DAAs on Liver Transplantation: Major
Effects on the Evolution of Indications and Results. An ELITA
Study Based on the ELTR Registry. J Hepatol 2018;69:810—7.

[36] Hatzakis A, Lazarus JV, Cholongitas E, Baptista-Leite R, Boucher
C, Busoi CS, et al. Securing sustainable funding for viral hep-
atitis elimination plans. Liver Int 2020;40:260—70.

[37] The European union HCV collaborators. Hepatitis c virus preva-
lence and level of intervention required to achieve WHO
targets for elimination in the European Union by 2030: a mod-
elling study. Lancet Gastroenterol Hepatol 2017;2(5):325—36.

[38] Soulier A, Poiteau L, Rosa I, Hézode C, Roudot-Thoraval F,
Pawlotsky JM, et al. Dried blood spots: a tool to ensure broad
access to hepatitis C screening, diagnosis, and treatment mon-
itoring. J Infect Dis 2016;213(7):1087—95.

[39] Omran D, Alboraie M, Zayed RA, Wifi MN, Naguib M, Eltabbakh
M, et al. Towards hepatitis C virus elimination: egyptian expe-
rience, achievements and limitations. World J Gastroenterol
2018;24(38):4330—40.

[40] Nasrullah M, Sergeenko D, Gvinjilia L, Gamkrelidze A,
Tsertsvadze T, Butsashvili M, et al. The role of screening and
treatment in national progress toward hepatitis C elimina-
tion — georgia, 2015—2016. MMWR Morb Mortal Wkly Rep
2017;66:773—6.

[41] Hill AM, Nath S, Simmons B. The road to elimination of hepatitis
C: analysis of cures versus new infections in 91 countries. J
Virus Eradic 2017;3:117—23.

[42] Brouard C, Saboni L, Gautier A, Chevaliez S, Rahib D, Richard
J-B, et al. HCV and HBV prevalence based on home blood
self-samplingand screening history in the general population in
2016: contribution to the new French screening strategy. BMC
Infect Dis 2019;19:896—909.


http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0025
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0030
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0035
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0040
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0045
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0050
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0055
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0060
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0065
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0070
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0075
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0080
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0085
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0090
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0095
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0100
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0105
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0110
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0115
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0120
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0125
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0130
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0135
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0140
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0145
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0150
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0155
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0160
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0165
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0170
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0175
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0180
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0185
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190
http://refhub.elsevier.com/S2210-7401(20)30362-4/sbref0190

	Epidemiology of hepatitis C virus infection
	Introduction
	Sources of epidemiological data
	Hepatitis C prevalence and modes of transmission
	Incidence of HCV infection
	Co-infections with HIV and HBV
	Molecular epidemiology
	HCV morbi-mortality
	Testing and linkage to care
	Reliability of available epidemiological data

	Conclusion
	Disclosures
	Conflicts of interest
	References


