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The global agenda

Milestones in viral hepatitis global policy
2010 (resolution WHA63.15) and 2014 (resolution WHA67.6)

– Viral hepatitis is recognized as a global public health problem
Sustained Development Goals (September 25, 2015 by the UN General Assembly)

– Goal 3: Ensure healthy lives and promote well-being for all at all ages [... by 2030, end the 
epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat hepatitis, 
water-borne diseases and other communicable diseases...]

Global Health Sector Strategy on Viral Hepatitis (adopted in May 2016 by the WHA)
– Elimination of viral hepatitis as a public health threat by 2030, i.e. reducing new infections by 90% 

and mortality by 65%

90% reduction of new HBV and HCV 
infections (from 6-10 million to 900,000)

65% reduction of mortality 
(from 1.4 million to under 500,000)

WHO Global Health Sector Strategy on Viral Hepatitis
Endorsed in May 2016 by 194 countries at the World Health Assembly

Interventions 2030 targets
1. Three dose hepatitis B vaccine 90%

2. HBV PMTCT 90%

3. Blood and injection safety
100 % screened donations 

90% reuse-prevention devices

4. Harm reduction 300 injection sets/PWID/year

5. Diagnosis 90% diagnosed 

6. Treatment 80% eligible treated 

www.who.org

Scaling up 6 interventions to eliminate viral hepatitis by 2030

PMTCT: Prevention of mother to child transmission   PWID: Person who injects drugs

• A powerful tool for mobilizing resources and action
• Promote development of regional and national action plans
• To set common targets for countries – towards joint accountability

Why are a strategy and targets important?
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§ Lack of Data on disease and economic burden, treatment need, potential impact of 
treatment scale-up (to build investment case)

§ Lack of Engagement, i.e. insufficient advocacy, leadership and commitment for hepatitis 
response at higher levels

§ Lack of Funding at both the global and country funding

§ Lack of Planning in terms of national strategies/plans and dedicated hepatitis 
department/focal persons with insufficient number of resources in MOH in many countries

§ Lack of Action, i.e. insufficient testing, whereas the public health sector approach to 
hepatitis treatment is in its infancy

§ High cost of diagnostics and antivirals

Lack of data Lack of 
engagement

Lack of 
funding

Lack of 
planning

Lack of 
action

Key challenges/roadblocks confronting countries:
The five “lacks” (and the costs)

European regional goals and update

Viral hepatitis elimination in Europe:
baseline and WHO targets

Interventions Indicator 2015 Target 2020 Target 2030

Hepatitis B vaccination HEPB3 coverage 81% 90% 90%

Prevention of MoTC transmission Birth dose coverage 39% 50% 90%

Blood safety Donations screened with quality 
assurance 99.9% 95% 100%

Injection safety % of unsafe injections 4.6% 0% 0%

Harm reduction Syringes + needles 
distributed/PWID/year 59 200 300

Testing services % diagnosed HBV : 13%
HCV: 31% 30% 90%

Treatment % diagnosed and treated HBV: N/A
HCV: 5%

HBV: 5M
HCV: 3M

80% of 
eligible

WHO Global Hepatitis Report 2017

National plans or strategies 
tackling the viral hepatitis elimination in the EU (2019)

ECDC MS Survey 2019 

Hepatitis B in Europe

• Vaccination campaigns have been very effective across Europe
• Potent nucleoside/nucleotide analogues available and reimbursed 

throughout Europe and prescribed according to EASL guidelines, 
mostly by specialists
• Challenges:

ü Poor data on continuum of care
ü Opposition to vaccinations and vaccine hesitancy is growing
ü Impact of immigrants is significant

The cascade of care of HBV, Europe* (2016)
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Number of countries reporting data 
for different stages of the HBV continuum of care

(EU/EEA countries, 2017)

ECDC, 2019
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Source: WHO (2015)

MIKO D, et al. Medicina 2019;55:pii: E282

Out of 452 persons interviewed,
30.3% expressed vaccine hesitancy

11.7% of parents refused 
to vaccinate their children

Percentage of foreign-born population across the EU 
and proportion born in HBV endemic countries

ECDC, 2016

25% of all chronic HBV cases in the EU occur among migrants

Liver-related health issues among asylum seekers
• >80% of first-time asylum seekers in the EU-28 in 2017 were <35 years old

(source: EUROSTAT)

• Asylum seekers are in general healthy young males
SERRE-DELCOR et al, Am J Trop Med Hyg 2018;98:300-7

• Hospitalization rates of migrant patients due to chronic medical conditions is 
statistically significantly lower to non-migrant patients

TSITSAKIS et al, Health policy 2017;121:329-37

HOWEVER, asylum seekers are at risk of:
• Hepatitis A outbreaks due to overcrowding and poor sanitation in host facilities

MELHEM et al, Eur J Epidemiol 2016;31:711-4; MELLOU et al, Euro Surveill 2017;22:30448

MICHAELIS et al, Emerg Microbes Infect 2017;6:e26

• Sexual abuse and STD, including HBV and HIV
DE SCHRIJVER et al, Int J Environ Res Public Health 2018;15:E1979; OLIVEIRA et al, Global Health 2018;14:48

CASTAGNA et al, 2018;132:1197-204; PANNETIER et al, Lancet Public Health 2018;3:e16-e23

• Social marginalization, mental health issues and substance abuse
QURESHI et al, Am J Addict 2014;23:337-42; ANAGNOSTOPOULOS et al, Int J Soc Psychiatry 2017;63:352-8
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Viral hepatitis among migrants to the EU
• Out of 14 HBsAg prevalence estimates in the general migrant population:

– 57% were lower than the in-country estimate in the general population
– 36% were comparable
– 7% (one study) was higher

• Out of 10 anti-HCV prevalence estimates in the general migrant population
– 70% were comparable to the in-country prevalence
– 30% were lower 

Epidemiological assessment of hepatitis B and C among migrants in the EU/EEA, ECDC, Stockholm, July 2016
FALLA et al, BMC Infect Dis 2018;18:34
FALLA et al, BMC Infect Dis 2018;18:42

• Children and young adults may have missed out on vaccination programmes for 
hepatitis B

https://www.doctorsoftheworld.org.uk/Handlers/Download.ashx?IDMF=7d8c2ef9-403a-402d-8571-e8cefbec8d00

EASL Statement on Migrant Health (2019)
• Migrants should be offered affordable healthcare, treatment and referrals to specialist services
• Migrant screening programmes should be expanded to include HBV and HCV
• Healthcare professionals should be trained to treat migrants and asylum seekers with respect and in a 

culturally sensitive manner
• Governments must not require healthcare workers to report undocumented migrants to the police or 

immigration authorities, and should put in place rules that safeguard people from such violations of 
their privacy and confidentiality

• Specialized training should be put into place (migrant medicine)

https://easl.eu/wp-content/uploads/2019/04/EASL-POLICY-Livre-Disease-and-Migrant-Health-FINAL.pdf

Hepatitis C in Europe

• Epidemiology and continuum of care better characterized than for HBV
• Direct-acting antivirals are now available without restrictions in most 

Western countries, and prescribed by specialists according to EASL 
guidelines
• Challenges:

ü No vaccine available
ü Impact of immigrants significant
ü Restrictions to DAA use and reimbursement still apply to some EE countries

Gaps in the hepatitis C continuum of care (Europe, 2015)

Lancet Gastroenterol Hepatol 2017;2:325-336

Robbins S, et al. J Hepatol 2018; 68(Suppl1):S147–S148 (abstract and poster presentation THU-057) 

Increased Screening Required in the WHO EURO Region to Meet WHO Targets
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Newly Diagnosed Patients 
(Base Case Scenario vs WHO Target Scenario)

Base case WHO target

To achieve WHO goals by 2030, annual HCV diagnoses will need to increase 
from 171,000 (2016) to 800,000 by 2022

Only six European countries are on track to HCV elimination by 2030

Adapted from RAZAVI H, et al. Liv Inter 2019

Political 
will

Financial 
support

Harm 
reduction 
program

Expanded
capacity Restrictions Monitoring Awareness 

& screening
Linkage to 

care

France Yes Yes Yes Yes No Yes Yes Yes

Iceland Yes Yes Yes Not needed No Yes N/r** Yes

Italy Yes Yes No No No Yes No No

Spain Yes Yes N/r Yes No Yes Yes No

Switzerland Partial Partial Yes No No Yes N/r*** No

UK Yes* Yes* Yes* Yes No Yes Yes Yes
N/r, not relevant; *Data for Scotland only; **>90% of infections already diagnosed; ***Two thirds already diagnosed  
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* According to the H CV endem icity in  the geographic location of the
prison and in  the countries of orig in  of the foreign prisoners and to the 
prevalence of intravenous drug use; † 0–19%  in  those w ithout H IV.
M SM , m en w ho have sex w ith m en; PW ID, people w ho in ject drugs.

1 . Zam pino R, et al. W orld J H epatol 2015; 7:2323–2330; 2 . Degenhardt L, et al. Lancet G lob H ealth 2017; 5:e1192–e1207;
3. M idgard H , et al. J H epatol 2016; 65 (1  Suppl):S33–S45; 4 . W H O  Global H epatitis Report, 2017.

Available at: http://apps.w ho.int/iris/bitstream /10665/255016/1/9789241565455-eng.pdf?ua=1 (accessed M arch 2019);
5 . S im m ons B , et al. C lin  Infect D is 2016; 62:683–694.

HCV Prevalence Is Greater in Certain High-Risk Populations

Prevalence of HCV in MSM 
co-infected with HIV:

3–39%†

Prevalence of HCV 
in prisoners:

3–38%*

Prisoners1

of PWID are 
HCV antibody positive globally 

PWID2 MSM3

~ 52%

Ongoing high-risk behavior increases an individual’s chance 
of re-infection, e.g. PWID and MSM5

Estimated prevalence of IDU in the EU and Norway, 2015-2017

EMCDDA, The elimination barometer for viral hepatitis among PWIDs in Europe, 2019

Estimated number of syringes provided per PWID
in the EU and Norway, 2017

EMCDDA, The elimination barometer for viral hepatitis among PWIDs in Europe, 2019

HCV testing offered by harm-reduction services in EU/EEA (2019)

EMCDDA, The elimination barometer for viral hepatitis among PWID in Europe (2019)
PERICAS JM, et al. Harm Reduction J 2019;16:20

Percentage of people reporting injecting drugs and entering addiction treatment 
who had a HCV test in the previous 12 months (EU/EEA, 2017)

EMCDDA, The elimination barometer for viral hepatitis among PWID in Europe (2019)

Viral hepatitis testing offered routinely in prisons in EU/EEA (2019)

EMCDDA, The elimination barometer for viral hepatitis among PWID in Europe (2019)

http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf?ua=1
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Percentage of foreign-born population across the EU 
and proportion born in HCV endemic countries

ECDC, 2016

14% of all chronic HCV cases occur among migrants

The dream: a vaccine to prevent HCV transmission

PAGE K, et al. IDWeek, Washington, 6-8 October 2019, Late Breaker 10

https://www.medpagetoday.com/meetingcoverage/idweek/82594

§ Phase I/II trial on 6-month chronic HCV outcome among 455 PWID randomized to receive HCV vaccine or placebo 
§ Two injections (0 and 8 weeks) of a vaccine designed to generate T cell immunity based on viral vectors (recombinant 

chimpanzee AV-3 vector vaccine prime followed by a recombinant modified vaccinia Ankara boost, both encoding HCV 
NS proteins)

§ Well-tolerated
§ T-cell response in 78% of vaccine recipients, but less robust and less broad than in healthy volunteers
§ Incidence of 13 infections per 100 py (similar among vaccine or placebo recipients, vaccine efficacy -0.529, 95% CI -

2.535 to 0.339)

EASL HCV Elimination Policy Statement (2019)
• All countries should develop a national plan
• Plans should be costed and comprehensive, i.e. covering all steps of the continuum of care (awareness, 

prevention, testing, linkage to care, treatment and FU after cure)
• Public health approach (to provide the best available treatment and to afford the widest benefit at the 

population level)
• To monitor progress with robust data and refine efforts accordingly

https://easl.eu/publication/policy-statement-eliminating-hepatitis-c-an-action-plan/

Georgia: the importance of partnership

• Prevalence of 5.4% (150,000 viremic cases)
• The first national HCV elimination program in the world (2015)
• MOU with Gilead to provide free DAA
• MOU with the US CDC to provide technical assistance plus a monitoring 

and evaluation plan, and to perform research
• Further partnership with Abbott

*Current 2020 goals are 90% diagnosed, of whom 95% are treated, of whom 95% are cured

Georgia: results and challenges

• Strong points:
– Political commitment, advocacy, partnership with industry (Gilead, Abbott) + CDC
– Total screened: ~1,200,000 (~1/3 of the population)
– Establishment of a unique ID allowing linkage among databases to monitor the 

progression
• Challenges ahead:
– Gaps in cascade of care (~20% of anti-HCV+, hospital-based screened persons did

not undergo a confirmatory test)
– Many patients unaware of their seropositivity
– Out-of-pocket expenses deemed important by ~60% of patients
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HCVree: microelimination among HIV+ MSM
Systematic treatment (161/177) of HCV spreaders 

(122 with ELB/GRZ, RAS testing in 1a, HCV risk-reduction-oriented behavioural intervention; 160 SVR [99.5%])

BRAUN D et al, oral presentation CROI 2018
https://clinicaltrials.gov/ct2/show/NCT02785666

To build successful viral hepatitis elimination national strategies

• Political will, leading to costed and comprehensive plans
• Timely and strong advocacy
• Partnership with the industry to reach price deals (diagnostics and drugs)
• General population screening (financial incentives, penalties for inaction)
• National registries (eCRF)
• Extend the number of prescribers
• Decentralize diagnosis and treatment
• Simplify procedures

Global progress on viral hepatitis elimination among WHO Member States (2017)
The engagement with civil society is important

SMITH S, et al. JHEP Rep, August 2019

Expanded screening strategies?

Risk-based screening is a failure
• Providers do not ask about risk factors / Patients do not volunteer this information
• If limited to high-risk settings, it may only partially affect liver-related mortality
Birth cohort-based stategies
• Proposed for HCV, it may miss patients with advanced liver disease

Migrants from high endemicity countries
• It may also identify persons to be vaccinated against HBV
Pregnant women (or WOCA)
• For HBV, to offer prophylaxis
• For HCV, this is often the only contact with health services 

JHAVERI R, et al. Clin Infect Dis 2018;67:1493-7

• Cost-effective at a HCV prevalence of 0.07%, the lowest estimated prevalence in the US
CHAILLON A, et al. Clin Infect Dis 2019;69:1888-95

https://clinicaltrials.gov/ct2/show/NCT02785666
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Is birth cohort-based screening for HCV still valid?

ARMSTRONG GL, et al. Ann Intern Med 2006;144:705-14 US CDC data

What do HCV-infected persons die of?
Mortality causes by HCV status and birth cohort

BC Hepatitis Testers Cohort, 1992 to 2018 (n=1,300,204, with 20,049 HCV+ and 132,999 HCV- deaths)

KRAJDEN M, et al. Int J Drug Policy 2019;72:114-122

Universal screening for HCV is the most effective strategy
when treatment is initiated regardless of fibrosis stage

ICER at €54,500/QALY
compared to all 40-80 yrs old

DEUFFIC-BURBAN S, et al. Int J Drug Policy 2018;69:785-92

Towards universal screening?

• The optimal regional or national screening approaches (for HCV) should be 
determined based on the local epidemiology

EASL HCV Clinical Practice Guidelines 2018

• At least once in a lifetime hepatitis C screening for all adults aged 18 years 
and older, except in settings where the prevalence of HCV infection is <0.1%

https://www.cdc.gov/hepatitis/policy/isireview/HepCScreeningAmongAdults.htm

• One-time, routine, opt-out HCV screening is recommended for all 
individuals aged 18 years or older

AASLD/IDSA reccommendations 2019

Why do patients who are referred not make it to the clinic?

• Barriers experienced when trying to access services:
ü Limited hours of service
ü Long wait times
ü Shortage of health care practitioners
ü Distance from tertiary care service

• Lack of coverage of services
• Stigma and discrimination from past encounters with the health system
• Fear of letting down their providers (e.g., missing appointments, forgetting to get blood 

tests, etc.)
• HCV is not always the most important priority in people’s lives

Adapted from J. Grebely

To increase linkage to care and treatment uptake

• Increase prescribers
ü Task shifting
ü Patients’ navigators, peer support

• Provide all-under-one-roof services
ü Integrated care (addiction services, prisons, community care centers)
ü Decentralization
ü Diagnose and treat the same day

• Telemedicine
• Simplify protocols

ü All-oral medicines
ü Technological advances
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Case registry data

100 Million Healthy Lives

• Launched in October 2018 under the auspices of President Abdel Fatah al-Sisi
• Aimed at screening for HCV 52,000,000 18-59 years old adults (using of the National 

Elections Commission)
• Awareness SMS sent to the eligible persons to locate screening sites
• Web-based database to monitor the progress
• 2019: >49,000,000 screened , ~2,200,000 anti-HCV+, ~1,800,000 treatments started
• Target: eliminating hepatitis C by 2022

Egypt and the private partner PHARCO committed to providing free or low cost HCV medications 
for up to 18 African countries and treat one million persons

(already ongoing programs: South Sudan, Eritrea, Djibouti, Chad)

Sharing the package of essential components from the Egyptian model of care together with these medications 
will leverage action to increase testing and treatment in Africa

Health systems will be strengthened to improve also hepatitis B care

Non-specialists can effectively treat HCV infection 
(The ASCEND Study)

Nonrandomized phase IV trial of HCV treatment outcomes by DAA prescriber type

n = 600 from 13 urban hospitals in DC, all treated with LDV/SOF per FDA prescribing info
All providers given a 3-hr training in AASLD/IDSA HCV guidance

KATTAKUZHY S, et al. Ann Intern Med 2017;167:311-318
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Starting treatment the same day as the diagnosis is possible
A lesson learned from the HIV field

RESEARCH ARTICLE

Initiating Antiretroviral Therapy for HIV at a
Patient’s First Clinic Visit: The RapIT
Randomized Controlled Trial
Sydney Rosen1,2*, Mhairi Maskew2, Matthew P. Fox2,3, Cynthia Nyoni2,
Constance Mongwenyana2, Given Malete2, Ian Sanne2, Dorah Bokaba4, Celeste Sauls2,
Julia Rohr1, Lawrence Long2

1 Department of Global Health, Boston University School of Public Health, Boston, Massachusetts, United
States of America, 2 Health Economics and Epidemiology Research Office, Department of Internal
Medicine, School of Clinical Medicine, Faculty of Health Sciences, University of theWitwatersrand,
Johannesburg, South Africa, 3 Department of Epidemiology, Boston University School of Public Health,
Boston, Massachusetts, United States of America, 4 Health Department, City of Johannesburg,
Johannesburg, South Africa

* sbrosen@bu.edu

Abstract

Background
High rates of patient attrition from care between HIV testing and antiretroviral therapy (ART)
initiation have been documented in sub-Saharan Africa, contributing to persistently low
CD4 cell counts at treatment initiation. One reason for this is that starting ART in many coun-
tries is a lengthy and burdensome process, imposing long waits and multiple clinic visits on
patients. We estimated the effect on uptake of ART and viral suppression of an accelerated
initiation algorithm that allowed treatment-eligible patients to be dispensed their first supply
of antiretroviral medications on the day of their first HIV-related clinic visit.

Methods and Findings
RapIT (Rapid Initiation of Treatment) was an unblinded randomized controlled trial of sin-
gle-visit ART initiation in two public sector clinics in South Africa, a primary health clinic
(PHC) and a hospital-based HIV clinic. Adult (!18 y old), non-pregnant patients receiving a
positive HIV test or first treatment-eligible CD4 count were randomized to standard or rapid
initiation. Patients in the rapid-initiation arm of the study (“rapid arm”) received a point-of-
care (POC) CD4 count if needed; those who were ART-eligible received a POC tuberculosis
(TB) test if symptomatic, POC blood tests, physical exam, education, counseling, and anti-
retroviral (ARV) dispensing. Patients in the standard-initiation arm of the study (“standard
arm”) followed standard clinic procedures (three to five additional clinic visits over 2–4 wk
prior to ARV dispensing). Follow up was by record review only. The primary outcome was
viral suppression, defined as initiated, retained in care, and suppressed ("400 copies/ml)
within 10 mo of study enrollment. Secondary outcomes included initiation of ART"90 d of
study enrollment, retention in care, time to ART initiation, patient-level predictors of primary

PLOSMedicine | DOI:10.1371/journal.pmed.1002015 May 10, 2016 1 / 19
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WHO recommendation (July 2017)
• Start within 7 days of an HIV diagnosis
• Consider same day start

Similar efficacy of brand vs. generic DAAs in the Egypt HCV elimination plan
(n=971, non randomized)

Patients’ groups were comparable regarding baseline age, liver enzymes, creatinine, platelet 
count, MELD score, HCV RNA and transient elastography values

ABOZEID M, et al. Intern J Infect Dis 2018;75:109-114
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Can technology help?

Anti-HCV Rapid Diagnostic Test: the OraQuickTM

• Simple, non-instrumented, rapid (20 min), point-of-care test developed by OraSure 
Technologies Inc. (Bethlehem, PA, USA)
• Can be used on serum, whole venous blood, fingerstick blood or crevicular fluid
• Sensitivity is 97.8-99.2% (saliva), 100% (serum), specificity is 100%

LEE et al, J Virol Methods. 2011;172:27–31; CHA et al, Ann Lab Med 2013;33:184-9

• Licensed by FDA for use on whole blood (2010) or fingerstick blood (2011)
• WHO prequalified

+ -
http://www.who.int/diagnostics_laboratory/evaluations/pq-list/hcv/170301_final_pq_report_PQDx_0244_055_00.pdf?ua=1

Rapid POC assays: 
a multiplex POC for simultaneous screening of HIV, HBsAg and anti-HCV

25 µl of serum/plasma
50 µl of venipuncture whole blood

50 µl of fingerstick whole blood

ROBIN L, et al. J Virological Methods 2018;253:1-4

LOD 4.0 UI/mL (plasma)
LOD 6.1 UI/mL (serum)

No requirements for strict 
PCR room settings

1-min hands-on
90-min hands off

345 viral load results/8 h

2005

2013

credit: nbcnews.com

Antibody assay: HIV, syphilis
2 µl of blood by fingerprick
Sensitivity 92%
Specificity 79-100%
15 minutes
1.6 mW per test
Audio jack powered
1.4 USD per triplex
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Scientific Reports 2016;6:36000

Loop-mediated isothermal
amplification for HIV RNA

NO thermal cycling
95% sensitivity if HIV RNA 

>1000 copies/mL
100% specificity

12 samples per chip
30 min reaction

Powered by USB port

3D volumetric imaging, 
shear wave elastography,

strain gauge imaging
all require significant 
processing capacity
not compatible with 
current smartphones

(for now, but the Moore’s 
law says otherwise)

www.usa.philips.com

A mid-level healthcare worker in the 
community can call upon a specialist in a 

distant hospital to receive perspective and 
guidance, discussing the ultrasound exam 

using live streaming ultrasound
as if they were in the same room

Looking at the future
• If patients cannot make it to the clinic, then the clinic should go 

to the patients
• Simplify testing (one-step, possibly using smartphone-based 

approaches)
• Integrated diagnostic screening (bloodborne infections, diabetes, 

creatinine, liver imaging…. ) 
• Test by mid-level workers in remote contact with specialists
• Treat the same day as diagnosis is made
• Provide sound counselling
• Simplify surveillance (or no surveillance at all)


