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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.
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epatitis  C  virus  (HCV)  infection  is  a  blood  borne  disease
hrough  direct  contact  with  infectious  blood  (transfusions)
r  indirect  via  contaminated  material  (unsafe  injections  and

edical  procedures).  Its  spread,  based  on  the  rate  of  devel-
pment  of  molecular  diversity  can  be  estimated  to  date  back
00—2000  years  [1],  accounting  for  the  worldwide  spread  of
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he  virus  and  leading  to  a  major  global  health  problem  in
ost  countries.  Hepatitis  C  acute  infection  leads  to  chronic

arriage  in  70—80%  of  cases  with  the  risk  of  development  of
omplications  such  as  cirrhosis  and  cancer.  The  development
f  tools  for  an  easy  screening  of  populations,  and  of  effective
reatments  have  open  the  way  to  high-impact  interventions
iming  at  reducing  the  burden  of  the  disease  and  finally  lead-
ng  to  the  elimination  of  viral  hepatitis  as  a  public  health
hreat  by  2030.  That  is  the  great  challenge  claimed  by  the

HO  in  2015  [2]  at  the  same  time  WHO  presented  its  new

lobal  strategy  to  fight  hepatitis.  In  the  light  of  this  goal,
linicians  and  decision  makers  need  reliable  data  setting
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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
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Total 1.0  0.8  1

he  baseline  for  tracking  progress  in  implementing  the  new
lobal  strategy.

ources  of  epidemiological  data

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

In 2015,  The  Polaris  Observatory  was  created  to  mon-
tor  and  forecast  the  disease  burden  for  hepatitis  C  (and
).  Data  from  100  countries  representing  more  than  85%  of
he  world’s  population  were  gathered,  following  a  compre-
ensive  review  of  indexed  sources  and  grey  literature.  They
ere  used  to  estimate  the  WHO  regional  prevalence,  and

egional  prevalence  rates  were  then  applied  to  countries
ith  missing  data  to  estimate  the  global  HCV  prevalence.
xperts  from  59  countries  validated  the  data  used  as  inputs
n  the  models  [3].  The  huge  work  provided  by  the  Polaris
eam  led  to  estimates  for  HCV  viraemic  prevalence  and
enotype  distribution.  All  these  results  have  been  endorsed
y  WHO  in  its  global  report  2017  [4].

epatitis  C  prevalence  and  modes  of  transmission

n  2015,  an  estimated  71  million  people  were  living  with
hronic  HCV  infection  in  the  world,  accounting  for  1%  (95%
ncertainty  interval  (95%  UI):  0.8—1.1)  of  the  population
4].  The  infection  affects  all  regions  with  major  differences
etween  and  even  within  countries.  The  Eastern  Mediter-
anean  region  has  the  highest  prevalence  (2.3%,  95%  UI:
.9—2.4),  followed  by  the  WHO  European  region  (1.5%,  95%

I:  1.2—1.5),  whereas  the  South-East  Asia  region  has  the

owest  prevalence  (0.5%,  95%  UI:  0.4−0.9)  (Table  1).  Inside
hese  regions,  difference  in  prevalence  can  be  important.
or  example,  in  Central  and  Eastern  Europe,  HCV  prevalence
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1.0  62  79

an  be  as  high  as  3.3%  (Russia)  or  2.5%  (Romania)  whereas
ost  Western  European  countries  have  prevalence  below  1%

3].
Transfusion  of  blood  products  before  the  availability  of

ffective  HCV  testing  of  blood  donations,  and  unsafe  care
rocedures  before  the  implementation  of  universal  pre-
autions,  have  been  the  major  routes  of  transmission  in
ost  countries  worldwide.  Countries  that  have  adopted

ystematic  nucleic  acid  test  (NAT)  screening  of  blood  dona-
ions  have  eliminated  the  risk  of  transmission  through  blood
roducts  [5].  Countries  with  high  income  implemented  NAT
creening  from  the  late  1990s,  but  only  32  countries  had
mplemented  it  by  2010  [6].  Residual  risk  of  HCV  transmis-
ion  through  blood  components  still  exists  in  low  income
ountries  where  NAT  screening  cannot  be  implemented
ecause  not  cost-effective  for  such  countries.  In  some
frican  countries,  the  whole  process  of  blood  testing  is  still
nsafe  [7]. As  well,  the  adequate  sterilization  of  medical
evices  or  even  the  use  of  disposable  equipment  is  not  the
ule  in  many  developing  countries,  accounting  for  a  residual
osocomial  risk  of  HCV  infection  [8].

Intravenous  drug  use  (IVDU)  has  been  the  second  major
oute  of  transmission,  initially  in  the  industrialized  coun-
ries  from  the  1960s,  but  now  affecting  many  countries  in
he  world,  in  urban  as  well  as  in  rural  areas  were  DU  has
ecently  emerged,  especially  in  the  USA  [9].  HCV  preva-
ence  in  the  population  of  PWIDs  could  be  70—95%  in  high
ncome  countries  [10],  as  well  as  in  intermediate  or  low
ncome  countries  [11].  Harm  reduction  policies,  needles  and
yringes  exchange  programmes,  and  development  of  opi-
id  substitution  treatments  have  strongly  participated  to
he  reduction  of  the  prevalence  in  industrialized  countries.
or  example,  in  France,  HCV  prevalence  in  young  PWIDs  <30
ears  old,  decreased  from  44%  in  2004  to  9%  in  2011  [12].
nfortunately,  harm  reduction  policies  have  not  been  imple-
ented  adequately  in  most  low  income  countries  where  DU

s  often  badly  tolerated  or  even  criminalized,  and  not  consid-
red  as  a  health  priority.  Indeed,  only  11%  of  countries  from
frican  region  have  needles  and  syringes  programs  [13].
The  risk  of  mother-to-infant  transmission  has  been
stimated  around  6%  from  HCV  mono  infected  mothers
nd  twice  higher  from  HCV-HIV  co-infected  mothers  [14].
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Table  2  Incidence  of  HCV  infection  in  the  general  population,  by  WHO  region,  2015:  1.75  million  new  infections  in  2015  (WHO
global hepatitis  Report  2017  (4)).

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  222—544
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
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Total 23.7  21.3—

ransmission  occurs  mainly  during  delivery  and  is  strongly
epending  on  the  viral  load  of  the  mother  during  the  third
rimester  of  the  pregnancy.  The  reduction  /  loss  of  viral  load
ith  anti-viral  treatment,  when  possible  during  pregnancy,
ill  be  the  way  to  eliminating  mother-to-child  HCV  transmis-

ion,  on  the  condition  of  universal  HCV  screening  in  pregnant
omen  [15].

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

ncidence  of  HCV  infection

n  2015,  the  estimated  number  of  persons  newly  infected
ith  HCV  worldwide  was  1.75  million  corresponding  to  a
lobal  incidence  of  23.7  per  100  000  population  (95%  UI:
1.3—28.7).  It  exceeded  the  sum  of  the  estimated  num-
er  of  persons  dying  from  end-stage  HCV  infection  (N  =  399
00),  and  of  those  being  cured  (N  =  843  000),  accounting
or  the  ongoing  increase  of  the  global  epidemic  [4].  How-
ver,  the  distribution  of  incidence  varies  widely  between
egions,  strongly  depending  on  the  adequate  application  of
niversal  precautions  in  care.  In  industrialized  countries,
CV  transmission  through  blood  products  and  health  care
elated  injections  has  almost  disappeared  since  the  1990s.
hat  can  partly  explain  the  birth  cohort  effect  observed
n  these  countries  [16]  where  IVDU  represents  the  leading
ode  of  residual  HCV  transmission,  even  if  harm  reduc-

ion  policies  participate  in  the  decrease  of  the  epidemic
mong  young  people.  However,  in  developing  and  transi-
ional  countries,  unsafe  medical  injections  account  for  a
arge  part  of  the  incident  cases  of  infection.  In  2000,  the
HO  estimated  that  unsafe  injections  accounted  for  40%  of

ew  infections  with  HCV  [17],  what  led  to  the  organization
f  safe  infection  campaigns  worldwide.  Ten  years  later,  in
010,  a  substantial  progress  was  observed,  with  a  reduction
f  83%  in  the  absolute  number  of  HCV  infections  transmitted
hrough  injections.  However,  between  around  160  000  and
15  000  new  HCV  infections  were  estimated  still  related  to
nsafe  injections,  occurring  for  one  third  in  Eastern  Mediter-

anean  Region  and  one  other  third  in  West  Pacific  Region
18,19].

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

n
%
t
t

3

 1  751  1  572—2  120

ew  infections  are  located  in  Eastern  Mediterranean  Region
nd  WHO  European  Region.  In  this  last  region,  incidence  is
ainly  due  to  heavy  IVDU  in  Central  and  Eastern  European

ountries.  Beside  unsafe  health  care  injections  and  IVDU,
ransmission  of  HCV  has  also  been  reported  in  Europe,  Aus-
ralia  and  the  USA  among  men  who  have  sex  with  men  (MSM)
nfected  with  HIV  [20]  or  even  HIV  seronegative,  but  using
re-exposure  prophylaxis  [21].  However,  no  estimates  are
vailable  to  quantify  the  contribution  of  this  mode  of  trans-
ission  to  the  overall  transmission  of  HCV.

o-infections  with  HIV  and  HBV

CV,  HIV  and  HBV  infections  share  several  leading  modes  of
ransmission.  An  estimated  2.3  million  of  people  living  with
IV  have  serological  markers  of  past  or  current  HCV  infec-
ion.  Of  these,  1.36  million  currently  inject  drugs,  and  it  is
stimated  that  young  PWIDs  are  mainly  responsible  for  the
apid  spread  of  HIV  and  HCV  infections.  Eastern  Europe  and
entral  Asia  are  the  two  regions  accounting  for  the  largest
roportion  of  HIV-infected  persons  with  evidence  of  past
r  current  HCV  infection  related  to  DU.  MSM  represent  the
econd  more  frequent  population  with  HIV-HCV  co-infection
22].

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

olecular  epidemiology

CV  strains  are  classified  in  eight  different  genotypes,

amed  one  to  eight,  and  differing  from  each  other  at  31—33

 of  nucleotide  sites  [29]. Each  genotype  has  several  sub-
ypes  that  differ  at  <15%  of  nucleotide  sites  for  a  current
otal  number  of  86  subtypes.  Globally,  genotype  1  is  the
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ig.  1  Continuum  of  HCV  services  and  cascade  of  care:  4  ste
nsure a  good  cascade  of  care.  In  parallel,  prevention  should  b

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

The  distribution  of  the  genotypes  varies  widely  from  one
egion  to  another  [30].  For  example,  genotype  1  is  rare  in
entral  sub-Saharan  Africa  (<2%)  but  very  prevalent  (>80%)

n  Central  Europe  and  Southern  America.  Genotype  3  is  fre-
uent  in  South  Asia  (71%),  from  where  it  has  spread  through
rug  use.  Genotype  4  is  the  main  genotype  in  Central  sub-
aharan  Africa  (98%)  as  well  as  in  Middle  east,  especially
n  Egypt  but  of  different  subtypes.  Genotypes  2  and  6  are
ainly  observed  in  Eastern  Asia.  In  Western  Europe,  there  is

 mix  of  genotypes,  partly  due  to  the  successive  migratory
ows.  Furthermore,  a  strong  relationship  has  been  shown
etween  genotypes  and  mode  of  transmission.  In  France,
enotype  1b  is  related  to  transfusion,  genotype  3  and  more
ecently  genotype  1a  with  IVDU  [31].

Genotype  determination  has  been  useful  from  an  epi-
emiological  point  of  view  and  for  the  decision  of  the
reatment  regimen  before  the  era  of  DAAs.  In  countries
here  pangenotypic  DAAs  are  available,  genotype  and  sub-

ype  need  no  longer  to  be  identified  [32].

CV  morbi-mortality

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

In  2015  HCV  infection  led  to  402  000  deaths,  one
hird  related  to  hepatocellular  carcinoma  and  two-thirds
o  cirrhosis  and  end-stage  liver  disease  [4].  Mortality  has
ncreased  since  the  end  of  the  20th  century  and  will  con-
inue  to  increase  in  middle  and  low  income  countries  if
esting  and  subsequent  treatment  are  not  made  available  at

 large  scale.  In  industrialized  countries  where  DAAs  have
een  available  since  2014,  the  use  of  DAAS  has  been  asso-
iated  with  a  reduced  risk  for  mortality  and  hepatocellular
arcinoma  [34].  In  Europe,  the  number  of  liver  transplan-

ation  (LT)  due  to  HCV  infection  has  rapidly  declined  in  the
ra  of  DAAs  for  both  decompensated  cirrhosis  and  carcinoma
ndications,  and  post-LT  survival  has  dramatically  improved
n  the  same  time  [35].

N
t
d
m

4

om  screening  to  follow-up  of  chronic  disease  are  necessary  to
lied  at  all  steps.

esting  and  linkage  to  care

n  the  absence  of  testing,  persons  infected  with  HCV  are  usu-
lly  unaware  of  their  infection.  In  2015,  only  20%  of  persons
iving  with  HCV  had  been  tested  and  knew  their  status.  This
roportion  varies  widely  from  some  industrialized  countries
46%)  where  national  plans  for  Hepatitis  C  and  screening
olicies  have  been  implemented,  to  middle  and  low  income
ountries  (8%)  where  funding  and  access  to  tests  are  very
imited  [4].  Moreover,  among  people  diagnosed  with  HCV
nfection,  only  7%  (1.1  million)  started  treatment  in  2015.
ince  this  date,  the  number  of  persons  treated  has  substan-
ially  increased  in  high  income  countries  that  can  afford
AAs,  especially  in  Europe,  Australia  and  the  USA.  How-
ver,  the  initial  increase  in  the  treated  patients  after  the
mplementation  of  DAAs  was  followed  by  a  decline  of  treated
atients,  what  emphasises  the  need  for  a  better  screening
f  undiagnosed  patients  to  maintain  a  sufficient  number  of
ured  people  [36,37].

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

For  infected  people,  testing  is  the  first  step  towards  a
omprehensive  response  to  hepatitis  (Fig.  1).  Beside  clas-
ical  serological  test  on  venous  blood  sample,  finger  stick
hole  blood  samples  for  rapid  diagnostic  tests  or  dried  blood

pots  have  been  developed,  that  allow  point-of-care  test-
ng  and  are  suitable  for  large  screening  campaigns  [38].
fforts  could  be  made  to  make  these  tests  affordable  for
ow  income  countries,  with  consequent  unrestricted  access
o  affordable  DAA  therapy.  Few  countries  have  already
aunched  programmes  to  eliminate  HCV  infection.  Egypt,
he  country  with  the  highest  iatrogenic  HCV  prevalence
as  launched  a  large  programme  of  mass  screening  fol-
owed  by  DAA  therapy,  aiming  at  treating  at  least  150  000
atients  in  3  years  [39].  Georgia,  a  country  in  the  Cau-
asus  region  of  Eurasia  has  a  high  HCV  prevalence  mainly
ue  to  IVDU.  It  embarked  in  2015  in  a  large  programme
f  screening  and  linkage  to  care  with  DAA  treatment  pro-
ided  free  of  charge  by  a  pharmaceutical  company  and
ere  able  to  treat  about  20  000  patients  in  18  months  [40].

n  Western  Europe,  few  countries  (France,  Iceland,  Italy,

etherlands,  Spain,  Switzerland,  and  UK)  are  already  on
rack  to  achieve  HCV  elimination  by  2030  [36];  they  had
eveloped  comprehensive  national  plans  for  hepatitis  for
any  years.
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Clinics  and  Research  in  Hepatology  

Prevention  interventions  are  necessary  all  along  the  cas-
ade  of  care,  to  reduce  the  risk  of  reinfection  in  DU.
hese  are  harm-reduction  interventions  including  needle
nd  syringe  programmes  and  the  provision  of  opioid  substi-
ution  therapy.  However,  primary  prevention  interventions
re  the  key  to  reduce  HCV  incidence:  harm-reduction  to  pre-
ent  HCV  infection  in  DU,  but  also  safe  blood  supply  and  safe
njections  to  prevent  iatrogenic  transmission.

eliability  of  available  epidemiological  data

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

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

We  have  detailed  the  incidence  and  prevalence  figures
hat  form  the  basis  of  policy  decisions  for  measures  to
e  adopted  in  the  general  population  and  for  the  popula-
ions  most  at  risk.  Beyond  the  wide  variations  across  the
ifferent  geographical  areas  mainly  related  to  blood  and
ealth  care  safety  and  harm  reduction  policies  in  PWIDs,
t  is  important  to  note  that  the  methodologies  of  assess-
ent  of  incidence  and  prevalence  remain  imperfect.  If  we

ake  the  example  of  France,  two  successive  population-
ased  seroprevalence  surveys,  using  the  same  methodology
ere  conducted  in  1994  and  2004.  In  1994  the  prevalence
f  anti-HCV  antibodies  in  Mainland  France  was  1.1%  and
he  prevalence  of  current  HCV  infection  (viraemic  patients)
as  0.86%.  In  2004,  the  seroprevalence  had  decreased  to
.84%  and  the  prevalence  of  current  HCV  infection  to  0.53%.
ater,  reappraisal  of  HCV  prevalences  used  other  methodolo-
ies,  modeling  studies  from  prevalences  in  at-risk  groups  and
emaining  general  population  (2011)  and  telephone  survey
ith  home  blood  self-sampling  on  dried  blood  spots  (2016).
hese  last  estimations  were  not  comparable  to  the  two  first
nes,  but  gave  decreasing  figures,  0.42%  of  current  HCV
nfections  in  2011  and  0.30%  in  2016  [42].  This  decline  is
elated  to  a  reduction  of  incidence  following  the  improve-
ent  in  blood  safety,  harm  reduction  policies  in  PWIDs  with
eedles  and  syringes  exchange  programmes,  death  of  the
ldest  infected  patients,  but  also  to  the  increasing  num-
er  of  patients  treated  and  the  increasing  rate  of  sustained
irological  response  which  decrease  prevalence  and  inci-
ence  in  the  community.  Thus,  it  appears  that  figures  have
o  be  evaluated  in  a  dynamic  way  since  they  may  decrease
r  increase  according  to  the  variable  epidemiological  situa-
ions  and  they  need  to  be  regularly  adjusted  in  a  fair  way.
or  example,  in  France,  the  number  of  patients  treated
ith  DAAs  increased  from  11  500  in  2014  to  19  300  in  2017
orresponding  to  7%  and  19  %  respectively  of  the  infected
opulation  still  to  treat,  but  declined  thereafter  (data  from
he  French  health  insurance).
We  need  to  alert  readers,  advocacy  groups,  payers  and
overnments  that,  in  the  absence  of  an  universal  screen-
ng,  all  the  figures  are  open  to  discussion  with  risks  of  both
nderestimation  and  overestimation.  Underestimation  can
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e  due  to  the ḧidden  population̈in the  absence  of  health
are  system  for  precarious  high-risk  population,  or  under-
iagnosed  group  of  patients,  e.g.  psychiatric  patients  that
re  usually  not  included  in  incidence  and  prevalence  assess-
ents  despite  a  4—10  higher  HCV  prevalence  than  that  of  the

eneral  population.  Overestimation  can  occur  when  inputs
f  models  are  figures  obtained  from  high-risk  populations
ike  drug  users  or  prisoners.

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

onclusion

CV  infection  is  a  global  health  problem,  recognized  as  such
y  WHO  since  early  2000s.  The  availability  of  effective  treat-
ents  since  2014  raised  the  opportunity  of  the  elimination
f  HCV  infection.  In  2015  WHO  adopted  a  global  hepatitis
trategy  to  eliminate  viral  hepatitis  as  a  public  health  threat
y  2030.  The  ambitious  targets  are  a  90%  reduction  in  inci-
ent  cases,  and  a 65%  reduction  in  mortality.  To  reach  these
argets,  80%  of  treatment-eligible  individuals  need  access
o  care.  WHO  has  developed  a  global  health  sector  strategy
016—2021  on  viral  hepatitis  that  includes  increasing  pub-
ic  awareness,  advances  in  hepatitis  medicines,  diagnostics
nd  other  technologies,  and  strengthening  commitment  to
chieve  health  equity  [2]. The  way  will  be  long,  and  the
nvolvement  of  all  stakeholders  will  be  necessary  to  achieve
he  optimistic  goal  of  WHO.
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