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Abstract 

Viral hepatitis is a major contributor to the global disease burden. Better prevalence data 

are needed to be able to monitor progress towards the World Health Organization (WHO) 

goal of eliminating viral hepatitis as a public health problem by 2030 and target the public 

health response. The aims of the projects in this thesis were to contribute to the 

understanding of the viral hepatitis epidemic by developing a protocol to enable countries 

to conduct prevalence surveys, and to create a review of available viral hepatitis 

prevalence data in Germany. 

From 2016 to 2019, as part of the SPHERE-C (sero-prevalence of surveys of hepatitis C 

in Europe) project, an evidence-based technical protocol was developed outlining three 

survey approaches for estimating HCV prevalence in the general population. The 

technical protocol presents best practice and alternative options for all steps needed for 

conducting an HCV prevalence survey ranging from drawing a probability-based sample 

to reporting of results and logistical aspects. The protocol was piloted in three European 

Union (EU) countries. Results from the pilot phase showed the importance of securing a 

sufficiently large and representative sample through carefully planned recruitment steps.  

In the Hep-Epi project (2014-2019) (Assessment of the Epidemiological Data on Viral 

Hepatitis B and C in Germany), we collected prevalence data in Germany through a 

systematic literature search. Evidence demonstrated a low prevalence in the general 

population, but a much higher prevalence was found among certain at-risk populations. 

Evidence was incomplete or entirely missing for some population groups, indicating a 

need for a better epidemic understanding, and viral hepatitis prevalence in these 

population groups to get a complete picture.  

Data of better quality are needed for a targeted public health response to   eliminate viral 

hepatitis as a public health problem by 2030. 
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Zusammenfassung  

Virale Hepatitiden tragen wesentlich zur weltweiten Krankheitslast bei. Bessere 

Prävalenzdaten sind erforderlich, um angemessene Public Health Maßnahmen zu 

gewährleisten und die Fortschritte auf dem Weg zum WHO-Ziel der Eliminierung der 

Virushepatitis zu messen.  

Von 2016 bis 2019 wurde im Rahmen des SPHERE-C-Projekts ein evidenzbasiertes 

technisches Protokoll entwickelt, das drei Erhebungsansätze zur HCV-

Prävalenzschätzung in der Allgemeinbevölkerung beschreibt. Das Protokoll enthält 

Mindest- und Goldstandards für alle durchzuführenden Schritte, vom Sampling über den 

Datenschutz und ethische Fragen, Rekrutierung, Probenentnahme und 

Labortestoptionen, Schulung des Personals, Datenmanagement und -analyse sowie 

Budgetüberlegungen. Das Protokoll wurde in drei Ländern der Europäischen Union 

erprobt. Die Ergebnisse der Pilotphase zeigten, wie wichtig es ist, durch sorgfältig 

geplante Rekrutierungsschritte eine ausreichend große und repräsentative Stichprobe zu 

erhalten.  

Im Rahmen des Hep-Epi-Projekts wurden Daten zur Prävalenz von Hepatitis B und C in 

Deutschland in verschiedenen Bevölkerungsgruppen durch Literaturrecherche 

zusammengetragen. Es zeigte sich eine niedrige Prävalenz in der Allgemeinbevölkerung. 

In bestimmten Risikopopulationen war die Prävalenz sehr hoch. Für einige Gruppen war 

die Datenlage unvollständig oder fehlte völlig.  

Bessere und vollständigere Daten werden für eine gezielte Reaktion des öffentlichen 

Gesundheitswesens benötigt, um die Eliminierung der Virushepatitis bis 2030 zu 

erreichen. 
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1. Introduction 

In the WHO European Region, an estimated 14 and 12 million people are infected with 

chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infection, respectively [4]. 

There is a high mortality rate from viral hepatitis, and with its often asymptomatic course 

of disease, a large proportion of those infected are chronically infected and at risk of liver 

cirrhosis and hepatocellular carcinoma (HCC). Viral hepatitis accounts for 1.4 million 

deaths from acute infection, cirrhosis and HCC yearly and is a large contributor to the 

global disease burden [5, 6]. 

Viral hepatitis B and C epidemiology varies both within and between countries and over 

time. Changes in incidence and prevalence have been observed, especially over the last 

15 years [7]. The reasons behind the development of the epidemics are multifaceted, and 

include HBV vaccination, the availability of highly efficient direct-acting antivirals (DAAs) 

for HCV treatment (since 2014), as well as behavioural changes among key populations 

including men who have sex with men (MSM) and people who inject drugs (PWID). 

Moreover, important improvements and advancements in testing of blood products and 

health care standards including infection control have been implemented [8-11]. 

The first ever WHO global health sector strategy on viral hepatitis (2016-2021) was 

published in 2016 [5]. The strategy sets out an ambitious goal of viral hepatitis elimination 

by 2030. Viral hepatitis elimination is defined by certain targets to be reached by 2030, 

such as a reduction in incidence of 90%, and 65% reduction in mortality [5]. A viral 

hepatitis action plan for the European level was approved in 2016 with impact targets to 

achieve elimination by 2030 in the WHO European Region [12]. In 2016, the German 

Ministry of Health published an integrated national strategy for HIV, HBV and HCV and 

other sexually transmitted diseases to improve the response to these diseases [13]. 

The recognition of viral hepatitis as an important public health challenge and the strategic 

implementation of measures to eliminate viral hepatitis have further highlighted the need 

for high-quality and reliable data. Better data are crucial in monitoring the progress 

towards elimination and identifying where intensified preventive measures are needed to 

halt the epidemic [4, 14]. This is what is addressed in the strategic direction one in the 
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WHO strategy, emphasizing the need for strategic information and data for action to be 

able to target responses and focus strategic and programme planning on national level. 

 

Most European countries, including Germany, have a surveillance system for viral 

hepatitis based on routine notifications [15, 16]. European Union (EU)/European 

Economic Area (EEA) countries are requested to upload surveillance data to The 

European Surveillance System (TESSy) each year using standardised EU case 

definitions [16]. However, some countries in Europe are unable to provide data on newly 

diagnosed cases, and for the majority of countries completeness and reporting according 

to the EU definitions are major issues. Further, surveillance data are often insufficient in 

providing a clear picture of the incidence (since viral hepatitis can develop into a chronic 

disease), prevalence, burden, and trends of the disease [17,18]. 

 

Ten core indicators for monitoring and evaluation are suggested in the WHO framework, 

one of which is viral hepatitis prevalence [19]. Knowledge on prevalence is needed to 

understand the context and needs by identifying the epidemic pattern and the most 

affected population groups. 

2. Objectives and outline of the dissertation 

This thesis aims to present key findings from two projects that cover different aspects of 

prevalence data collection. The thesis is developed into two separate main chapters in 

which the methodology and results from the two projects are presented. Three papers, 

published in 2020 and 2021, are included in this doctorate by publication [1-3]. 

Chapter A is dedicated to the “Sero-Prevalence Survey for Hepatitis C in Europe” 

(SPHERE-C) project, during which a detailed technical protocol for carrying out HCV 

prevalence surveys in the general adult population was developed. 

Chapter B is dedicated to the “Hep-Epi” project. The aim of this project was to outline 

available literature and evidence on the HBV, HCV and HDV epidemiology in Germany 

(2005-2017) to serve as baseline for the work towards, and monitoring of, viral hepatitis 

in Germany. 
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3. Chapter A: Development of a technical protocol for conducting 

HCV prevalence surveys among the general population 

3.1 Background 

To track progress towards elimination and improve the viral hepatitis response, knowledge 

of the epidemic through high-quality estimates of the number of people infected with 

chronic HCV is essential. In the EU/EEA the HCV prevalence studies currently available 

are heterogeneous, and there is in general a lack of quality data. This makes comparisons 

and monitoring over time challenging as was also demonstrated in the Hep-Epi review [2, 

20] further described in Chapter B. During the SPHERE-C project launched by the 

European Center for Disease Prevention and Control (ECDC) a standardised protocol on 

how to conduct an HCV prevalence survey to generate a nationally representative HCV 

prevalence estimate for the general population was developed, piloted and finalised. 

3.2 Methodology 

The technical protocol [16] and publication [3] describe the methodology in detail, and is 

explained in brief below. The protocol [16] is built on available evidence on HCV 

prevalence surveys and general population prevalence surveys collected through a 

desktop review. Information on what is needed and what should be prioritised in the 

technical protocol was collected through an enquiry of national ECDC hepatitis focal points 

in the EU/EEA Member States.  

An expert group was established to provide feedback, and to follow the project as well as 

the different stages of developing the technical protocol. Members of the expert group had 

different backgrounds and included public health researchers, epidemiologists and 

statisticians, as well as medical doctors and laboratory experts from both EU/EEA and the 

USA. During the project a total of three face-to-face expert group meetings were 

organised. 

In 2018, three pilots were conducted in three EU/EEA countries which were; Bulgaria, 

Finland and Italy. The aim for all pilots was to evaluate the SPHERE-C protocol 

methodology and collect experiences with implementing the protocol. To evaluate its 

usefulness, an evaluation questionnaire was developed with indicators covering the main 

methodological parts of the protocol. The indicators reflected areas including survey 
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objectives, sampling frame and sampling, coordination and timeline, as well as ethics and 

data protection. Moreover, the indicators covered aspects around survey recruitment and 

awareness-raising, budget and staff, and finally data collection (including development of 

questionnaire and drawing of blood samples) and data management, and analysis.  

The local survey teams completed the questionnaire and provided their experience with 

the protocol. Thereafter, we interviewed the Finnish and Italian survey teams over the 

phone to explore further issues more comprehensively. We held a face-to-face meeting 

with the Bulgarian survey team. Thereafter, we incorporated the results from the three 

pilots and the evaluation in the revised and updated protocol. 

 

Nested survey approach with retrospective testing of samples 

Finland1 

The primary objective of the survey in Finland was to generate an anti-HCV prevalence 

estimate and prevalence of chronic infection (anti-HCV and RNA positive) in the Finnish 

general population (≥ 18 years). Samples from a large general population survey, the 

national Health Examination Survey (HES) (FinHealth2017) were used. A secondary 

objective was to estimate the undiagnosed fraction by matching the data from the survey 

with data from the national infectious disease register.  

 

Stand-alone survey approach 

Catanzaro, Italy2 

The primary survey objective was to generate an estimate of the age- and sex specific 

chronic HCV prevalence in the general adult population living in Catanzaro in Southern 

Italy. The secondary survey objective was to estimate the prevalence of undiagnosed 

HCV, and exposure to HCV in the adult general population in Catanzaro. Initially, the plan 

was to conduct a nested survey and make use of an already planned HES with focus on 

                                                           
1 This pilot was conducted by the local survey team in Finland, and prevalence data are not further described in this 
thesis. 
2 This pilot was conducted by the local survey team in Italy, and prevalence data are not further described in this 
thesis.  
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salt consumption (CUORE3). It turned out, however, that the sample size in the original 

HES survey was not sufficiently large to estimate the chronic HCV infection. After re-

calculating the sample size, the Italian survey team decided to carry out a stand-alone 

survey.  

 

Stara Zagora, Bulgaria 

The Robert Koch Institute (RKI) and the local survey team in Stara Zagora, Bulgaria 

conducted this survey in close collaboration. The RKI team developed the locally adapted 

protocol as well as all needed study materials for the pilot. The pilot methodology is 

described in detail and published elsewhere [1], and is described in short below. 

We developed a pilot-specific study protocol and study materials. A cross-sectional 

population-based survey was set up to estimate the chronic HCV prevalence (anti-HCV 

and RNA positive) in the adult general population above 18 years in the city of Stara 

Zagora, Bulgaria. 

We calculated a sample size and set the expected chronic HCV prevalence to 1% and a 

lower precision to 0.25%. The calculated sample size was 999 people, and the total 

sample size was 1998 people (expecting a 50% non-response).  

A probability-based age- and sex stratified sample was retrieved from the local population 

registry in Stara Zagora. A registered invitation letter was sent to the 1998 people, and a 

reminder letter followed in case of non-response. The letter was accompanied by a 

participant information leaflet which included relevant information regarding participation. 

This included the objectives of the survey, opening hours and contact details, incentive 

and anonymity [1]. To raise awareness of the survey and promote participation, a local 

media campaign was organised by the Bulgarian survey team. 

Venous blood samples and data via self-administered questionnaires were collected from 

participants at the local study site, the Regional Health Inspectorate (RHI) in Stara Zagora, 

from 5 September to 16 November 2018. Anti-HCV testing of all blood samples was 

performed, and those reactive were tested for HCV RNA. The test result was provided in 

                                                           
3 http://www.cuore.iss.it/eng/factors/HES2018-2019.asp 

http://www.cuore.iss.it/eng/factors/HES2018-2019.asp
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person by a doctor at the RHI and if the result was positive, the person was linked to 

appropriate care. 

3.3 Results 

3.3.1 Better data for monitoring of HCV  

Three probability-based survey approaches are described in the technical protocol. These 

three are; a stand-alone survey, a ‘nested’ survey (included in an already planned health 

survey), and a survey with retrospective testing of already collected samples. To consider 

different settings and available resources, human and financial, the protocol suggests 

both gold and minimum standards for all methodological steps and key aspects for 

conducting a survey. The methodological steps include sampling methods, data protection 

and ethics, recruitment methodologies, data collection (specimens and questionnaire), 

laboratory testing as well as budget, staff training, and data management, analysis and 

reporting [16]. Figure 1 below present the requirements that are mandatory when 

conducting an HCV prevalence survey, as well as methodological options for all three 

survey approaches. 

It can be challenging to determine which survey approach is most suitable in a given 

setting and situation. To guide the decision-making, we developed an algorithm which was 

included in the protocol to guide the reader through the different steps of conducting a 

survey to support a thorough decision-making process before embarking on a survey 

(Figure 2).  

1) Nested survey   

This approach is done by nesting the prevalence survey in an already planned future 

general population survey, e.g. a HES. By being able to use the already existing 

infrastructure of the larger survey, the prevalence survey becomes less resource-intensive 

and costly. Collection of HCV-related behavioural data and testing for HCV can be carried 

out with little extra effort, and thereby requiring less financial and human resources than 

when setting up an entire survey only for HCV testing. If a large population-based survey 

is in planning or already planned, it is suggested to take advantage and nest onto this and 

test the blood samples for HCV. To include testing for HCV in already developed surveys 
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and study protocols will involve comparable steps to those required when developing a 

new survey. However, the steps will mostly be more straightforward as they have already 

been planned and/or carried out for the original health survey (such as ethical board 

approval, sampling and recruitment strategy). Moreover, larger population-based surveys 

often use robust sampling strategies and implement many efforts in securing a high 

participation rate. Given this and that the sample calculation for the larger survey is 

sufficient for the expected prevalence of HCV in the general population, there are good 

chances of a representative sample.  

2) Retrospective testing survey 

When carrying out a retrospective testing survey, stored samples from a recently 

conducted population-based survey are retrospectively tested for HCV. In order to use the 

samples for HCV testing, the criteria of probability-based sampling need to be fulfilled. 

Also, a sufficient number of samples need to be available, and it is important that these 

are unbiased and that this sub-set are representative of the samples collected for the 

original survey. 

It is also critical that the participants in the original survey provided informed consent for 

storing the blood sample, and allowed usage for further and retrospective testing. The 

costs of this approach will only include the work carried out by the laboratory and analysis 

of the data. This is the second-best option given that the criteria are fulfilled to ensure 

high-quality data. For this approach, it is important that the samples were correctly stored, 

as HCV RNA degradation may cause a biased estimate. 

3) Stand-alone survey 

The stand-alone HCV prevalence survey entails all steps from sampling to staff training 

and budget considerations (Figure 1). Therefore, this approach requires the most human- 

and financial resources, and should only be chosen if there is no planned or recently 

conducted HES available. As conducting a stand-alone survey requires a lot of resources, 

a first step could be first to test any available already collected sera (from routine testing 

or residual) e.g. from antenatal care screening. If there is a low prevalence in these 
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samples (<1%), it is recommended to focus on key populations and prioritise setting up 

prevalence surveys in these group rather than in the general population. 
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Figure 1: Overview of mandatory requirements and methodological options for an HCV 

prevalence survey (from 3. Sperle, I., Nielsen, S., Bremer, V., Gassowski, M., Brummer-

Korvenkontio, H., Bruni, R., Ciccaglione, AR., Kaneva, E., Liitsola, K., Naneva, Z., 

Perchemlieva, T., Spada, E., Toikkanen, SE., Amato-Gauci, AJ., Duffell, E., Zimmermann, R 

2021) 
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*Alternative options exist that might be explored by countries to get an idea of the HCV prevalence level in 

the general population. These can be explored if data from a recent population-based prevalence survey 

are not available or if there are no plans for a future survey and few resources available for a stand-alone 

survey [16] 

Figure 2: Decision algorithm (from Sperle, I., Nielsen, S., Bremer, V., Gassowski, M., 

Brummer-Korvenkontio, H., Bruni, R., Ciccaglione, AR., Kaneva, E., Liitsola, K., Naneva, Z., 

Perchemlieva, T., Spada, E., Toikkanen, SE., Amato-Gauci, AJ., Duffell, E., Zimmermann, R, 

2021) 

Results from piloting the protocol 

The objectives of the three pilots in Bulgaria, Finland and Italy were achieved. Several 

challenges associated with both planning and conducting the survey were reported from 

the local survey teams in the evaluation. Key experiences and lessons from the three 

pilots are summarised in Table 1.  

 



 
 

Table 1: Summary of methodological details, results of the pilots and lessons learnt (from Sperle, I., Nielsen, S., Bremer, V., 
Gassowski, M., Brummer-Korvenkontio, H., Bruni, R., Ciccaglione, AR., Kaneva, E., Liitsola, K., Naneva, Z., Perchemlieva, T., 
Spada, E., Toikkanen, SE., Amato-Gauci, AJ., Duffell, E., Zimmermann, R, 2021) 

 

 

 
Stand-alone survey Nested with 

retrospective testing 
of samples 

Implications for the SPHERE-
C protocol 

 Bulgaria Italy Finland  

Data 
protection 
issues/ 
Ethical 
approval 

Names and addresses of 
invitees were not allowed to be 
shared with study team, 
invitation letters needed to be 
sent out by the municipality 
holding the register. 

It was required to call 
every participant for 
scheduling appointment to 
return test results. 

Data protection issues and 
ethical approval 
conducted previously by 
FinHealth study team. 
Informed consent form 
already included 
possibility of testing for 
some other diseases. 

Plan for getting the ethical approval 
early to be able to still adjust 
according to requested changes. 

Data collection and processing 
according to the General Data 
Protection Regulation (GDPR) in the 

EU 2016/679 required, therefore 
early contact with the national data 
protection agency advised. 

Sampling 
method 

Simple random sample 
stratified by age and sex. 

Simple random sample 
stratified by age and sex. 

Two-stage cluster 
sampling stratified by age 
and sex. 

Sample should be selected using a 
probability-based random sampling 
method.  

For smaller geographical areas (e.g. 
cities) simple random sampling may 
be applied. 

Sampling 
frame 

Local population register of the 
city of Stara Zagora. 

 

Local population register 
of the city of Catanzaro. 

National population 
registers. 

Population registers should be up to 
date. 

 

Sample size 
calculation 

N=999 

(expected prevalence of 
chronic HCV was 1.0% and a 
lower precision bound of 
0.25%). 

 

N=889 

(expected prevalence of 
chronic HCV infection of 
1.0% for age group 35-65 
(upper precision bound 
2.2%) and 5.0% for age 

N=10,305 

(expected prevalence of 
current HCV infection 
(anti-HCV and HCV RNA 
positive) of 1% and a lower 
precision bound of 
0.25%). 

Ensure large enough sample size to 

get a valid estimate. (Input and 

statistical formula on how to 

calculate sample size included in the 

SPHERE-C technical protocol [16]).  

 

https://eur-lex.europa.eu/eli/reg/2016/679/oj
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group 65+ (upper 
precision bound 10.0%). 

 
 

Recruitment 
strategy 

Tracked invitation letter. 
Reminders: a second tracked 
invitation letter.  

One invitation letter (in 4 
rounds). For each round a 
new subset of the sample 
was invited. 

First contact with a 
postcard, followed by an 
invitation letter. 
Reminders: postcards, 
phone calls, SMS 
reminders. 

Emphasise that more recruitment 
efforts are needed to ensure a high 
enough response rate and to include 
the “hard to reach” populations who 
may have a poorer health.  

Sending only tracked letters are not 
recommended.  

Make at least three attempts to 
reach participant (invitation letter, 
reminder letter, phone call, SMS 
reminders, or house visits). 

Include a pre-test to test the 
effectiveness of different incentives. 

Promotion of 
the survey 

Information leaflet for invitees; 
contact with and engagement 
of local authorities; 

local media campaign to inform 
about hepatitis C and 
encourage participation in the 
survey including information 
posters in local pharmacies and 
outpatient care facilities 
(general practitioners and 
medical centres); 3 local press 
conferences, local radio and 
television broadcasts. 

Information leaflet for 
invitees;  

contact with and 
engagement of local 
authorities;  

awareness posters for the 
survey displayed in 
waiting rooms of general 
practitioner practices and 
in the hospital of 
Catanzaro. 

Information leaflet for 
invitees;  

contact with and 
engagement of local 
authorities;  

Press conference, 
newspaper articles, radio 
and television broadcasts. 

Information leaflet (and website) to 
inform invitees are strongly 
recommended for all surveys. 

Information and promotion of the 
survey among the general 
population through media and local 
authorities, and among health care 
staff are recommended.  

Data 
collection 
period  

10 weeks 

(5 September 2018 - 16 
November 2018). 

4 rounds of 1 week each in 
a period of 7 months 

(June 2018 - December 
2018). 

7 months 

(January 2017 - July 
2017). 

 

Plan extendible data collection 
period/buffer of time in case sample 
size is not reached in the planned 
period. Ideally, the data collection 
period in Bulgaria should have been 
prolonged to reach the required 
sample size. 

People 
invited 

1,998 9,000  10,247 Consider expected non-response 
rate, and consider that the non-
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(1,166 collected their letter at 
the post office). 

(8,655 letters delivered). response rate may be higher than 
50%. 

Participants 252  1003 5923 available samples 
tested 

 

Incentives A coffee mug and a pencil. 

 

One day off from work for 
participants. 

Results of the health 
examinations and 
laboratory analysis of the 
collected biological 
samples.  

Consider different incentives for 
different age-groups.  
Include a pre-test to test the 
effectiveness of different incentives. 

Response 
rate 

12.6%  

Net response rate: 21.6% (of 
those who got the invitation). 

11.1% 

Net response rate: 11.6% 
(of those who got the 
invitation). 

Overall response rate for 
questionnaire: 59.6% 

Net response rate for 
health examination: 
57.8%. 

Low response rates in all pilots 
highlight the challenge of reaching 
the target set by EHES of 70% [21, 
22] and consideration of a more 
realistic target.   

Additional 
data and 
questionnaire 

Self-administered 
questionnaire including 
questions specific to HCV. 

Migrants were not sufficiently 
included, and therefore 
unknown if translation was 
needed.  

Self-administered 
questionnaire including 
questions specific to HCV. 

Migrants were not 
sufficiently included, and 
therefore unknown if 
translation was needed. 

Self-administered 
questionnaire completed 
before HES either 
electronically or manually.  

No HCV-specific 
questions (e.g. HCV 
infection risks) included. 

 

Self-administered questionnaires 
work well in general populations.  

Prior to data collection, assess 
whether translation /interviews are 
needed. 

In nested surveys, early 
collaboration with survey team 
important to ensure that HCV-
related questions are included. 

Laboratory  Local laboratory for serology 
and one in capital for 
confirmatory testing and PCR. 
Shipping by using routine 
procedures. 

Shipping of samples to a 
centralised reference 
laboratory for all testing.  

De-freezing, aliquoting 
and shipping of samples to 
another laboratory for 
serology and PCR. 

Centralised testing of all steps in one 
laboratory is recommended. 

Alternatively, two-step test algorithm 
in two laboratories when routine 
shipping procedures can be used.  

In retrospective design, samples for 
HCV testing should be aliquoted 
during data collection.  

Testing 
algorithm 

Anti-HCV ELISA, followed by 
PCR. Immunoblot for PCR 
negative samples. 

Anti-HCV ELISA, followed 
by PCR. Immunoblot for 
PCR negative samples. 

Anti-HCV ELISA, followed 
by Immunoblot (HCV 
ELISA positives and 
borderlines) and PCR 

The number of false positives may 
be high in low prevalence settings, 
therefore confirmation of anti-HCV 
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(Immunoblot positives and 
borderlines). 

 

reactive, PCR negative samples is 
important in these settings. 

Returning 
test results to 
participants 

Test results were returned to all 
survey participants, who 
received a letter with their 
participant ID and a date for 
when they would receive their 
test result during an in-person 
consultation with a medical 
doctor at the Regional Health 
Inspectorate. 

 

All participants were 
contacted via phone to 
schedule an appointment 
during which they would 
receive their test result. 

Positive cases were 
contacted by phone and a 
letter. 

 

Plan enough time, staff and budget 
to have appointments with all 
participants or outsource the 
scheduling of appointments.  

Alternatively, only inform positive-
tested about test results.  

Returning test results from 
retrospective testing only if data was 
collected recently, and participants 
consented to being informed. 

Data analysis 
including 
weighting  

 

Frequencies and percentages 
were calculated for categorical 
variables (participants and non-
participants). For the chronic 
HCV prevalence weighting 
adjustment was performed with 
age and sex. Prevalence 
estimates were calculated as 
crude estimates and weighted 
estimates with 95% Confidence 
Intervals.  

All analyses were carried out in 
Stata 15.1. 

Non-response biases 
were evaluated by 
comparing respondents 
and non-responders with 
regard to their sex, age 
distribution and housing 
deprivation level. Crude, 
age and sex specific, and 
standardised anti-HCV 
prevalence rates were 
calculated. The 
associations of HCV 
infection with the different 
predictor variables were 
investigated by log 
binomial regressions with 
sampling weights or by 
exact logistic regressions 
as appropriate. Variables 
with a p-value <0.20 at the 
univariate analysis were 
considered as potential 
predictors and included in 
multivariable analysis.  

Post-stratification weights 
were used to correct the 
possible for non-response 
biases by incorporating 
population distributions of 
sex, age and other 
appropriate characteristics 
into survey estimates. 

Design based weighted 
overall and age- and sex-
stratified estimates of the 
HCV prevalence and their 
95% confidence intervals 
are calculated.  

The associations of HCV 
infection with multiple 
explanatory variables are 
modelled using logistic 
regression model with 
sampling weights. 
Predictive margins of 
interests are calculated. 

Perform non-response analysis to 
assess bias of results.  

Consider post-stratification weights 
to correct for non-response. 

Calculate crude and weighted 
overall and stratified estimates of 
the HCV prevalence, including 95% 
confidence intervals (considering 
the design of the survey). 

Weighting should consider at least 
age and sex, if possible, further 
characteristics (e.g., regional or 
urban–rural distribution, migration 
status). 
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All analyses were carried 
out in Stata 15.1. 

Budget 
implications 

Most time and resources spent 
on administrative challenges. 

Most resources spent on 
sending letters and 
scheduling appointments. 

Most time spent on 
preparing samples for 
testing. 

Allow adequate time for 
administration.  

Consider outsourcing the sending of 
letters/scheduling appointments. 

 

 



 
 

3.3.2 HCV prevalence in Stara Zagora, Bulgaria  

Of the 1998 people who were invited to take part in the survey, 1166 received the invitation 

letter and 252 of those took part in the survey (21.6%) (Figure 3). 

 

 

 

 

 

 

 

 

 

Figure 3: Flowchart of participation (from Sperle, I., Nielsen, S., Gassowski, M., Naneva, Z., 
Perchemlieva, T., Amato-Gauci, A., An der Heiden, M., Bremer, V., Golkocheva-Markova, E., 
Hristov, K., Kaneva, E., Simeonova, Y., Tenev, T., Varleva, T., Duffell, E., and Zimmermann, 
R., 2020) 

 

Two deceased were among the 832 people who did not receive their invitation letter for 

the survey. The remaining 830 people were either registered with the wrong address or 

did not go to the post office to collect their letter. The majority of the participants took part 

during the first 2.5 weeks of data collection (45%), and after 4.5 weeks, 75% of all 

participants were enrolled in the survey (Figure 4). 

 

 

 

 

 

1998 persons were invited 

832 did not receive the letter (not 
picked up, wrong address, 

deceased)  

744 received letter, but did not 
respond 

170 declined participation 

252 (12.6%) persons participated  
(5 participated via the mobile unit) 
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Figure 4:  Number of participants per week during the data collection period (5 September-
16 November 2018) 

 

The age among the participants ranged from 18-95 years (mean: 55.9 years). Of the 252 

participants, 60.3% were female (Table 2). 

Table 2: Sociodemographic characteristics of participants (n=252) (from Sperle, I., Nielsen, 
S., Gassowski, M., Naneva, Z., Perchemlieva, T., Amato-Gauci, A., An der Heiden, M., 
Bremer, V., Golkocheva-Markova, E., Hristov, K., Kaneva, E., Simeonova, Y., Tenev, T., 
Varleva, T., Duffell, E., and Zimmermann, R. 2020) 

Sociodemographic characteristics n (%) 

Sex Female 152 (60.3%) 

Male 100 (39.7%) 

Ethnicity  Bulgarian 248 (98.8%) 

Roma 2 (0.8%) 

Other 1 (0.4%) 

Missing 1 (0.4%) 

Highest level of education  

 

Elementary Education 1 (0.4%) 

Primary Education 11 (4.4%) 
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Secondary Education 122 (48.4%) 

Higher Education 118 (46.8%) 

 

Prevalence of HCV  

Two of the 252 participants were infected with chronic HCV (anti-HCV and HCV RNA 

positive) (Table 3). 

Table 3: HCV prevalence (N=252) 

 n Crude prevalence (%) Weighted prevalence (%) 

Anti-HCV (Elisa) 

(N=252) 

Reactive 2 0.8% [95% CI 0.2–3.1%] 0.9% [95% CI 0.2–4.2%] 

Negative 250 

HCV RNA (N=2) Positive 2 

Negative 0 

 

Testing history and factors associated with HCV 

Sixteen participants informed having ever been tested for HCV (6.4%), while 202 reported 

never being tested (80.5%). One participant informed having tested HCV positive in the 

past but was tested anti-HCV negative in this pilot survey. 

Surgery under general anesthesia (64.1%), followed by blood transfusion before 1992 

(11.7%) and having or having had a body piercing (8.8%) were the most commonly 

reported factors associated with HCV (Table 4). The one participant who reported having 

injected drugs was also one of the two HCV-positive cases. The other participant with 

chronic HCV did not inform of any known factors associated with HCV or previous testing 

for HCV.  

Table 4: Factors associated with HCV (N=251) 

Factors associated with HCV n (%) 
Ever undergone surgery under general anesthesia 161 (64.1%) 

Ever undergone a blood transfusion (1992a)  29 (11.7%) 

Have (or have had) a body piercing 22 (8.8%) 

Have (or have had) a tattoo 20 (8.0%) 

Ever tried acupuncture 12 (4.8%) 
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Close family diagnosed with hepatitis C 10 (4.0%) 

Ever used drugs (Injected/snorted) 4 (1/2) (1.6%)  

Ever been imprisoned 2 (0.8%) 

Ever been through haemodialysis 0 (0%) 

Ever gone through an organ transplant  0 (0%) 

a Routine testing of blood supply for hepatitis C began in 1992 in Bulgaria 

 

Non-participation analysis 

In total, 155 (91.2%) of the 170 non-participants provided reasons for non-participation. A 

general dislike of surveys (26.5%), living abroad (23.9%), and not being interested in 

taking part in surveys (17.4%) were the most commonly reported reasons for not taking 

part in the survey (Table 5). 

Table 5: Reasons for non-participation 

Reasons for non-participation (N=155) n (%) 

Generally dislike surveys  41 (26.5%) 

Living abroad 37 (23.9%) 

Not interested 27 (17.4%) 

No time  26 (16.8%) 

Too ill 22 (14.2%) 

Known HCV negative 5 (3.2%) 

Living outside Stara Zagora (but in Bulgaria) 4 (2.5%) 

No suitable appointment 2 (1.3%) 

Live too far away 2 (1.3%) 

Blood donor 2 (1.3%) 

Do not wish to provide a reason 2 (1.3%) 

Fear of needles 2 (1.3%) 

Got tested in 2018 1 (0.6%) 

Known HCV positive 0 (0%) 

 

There was a significant difference in the age and sex distribution among the survey 

participants (n=252) and the total sample (n=1998). Participant mean age was 55.9 years 

and slightly lower for the total sample with 48.9 years (t (dr) = 6.3 (2248), p=0.0). Among 
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participants, 60.9% were female, whereas there were 53.4% females in the total sample 

(X2=4.309, p=0.0) (Figure 5). 

 

Figure 5: Age and sex among participants (n=252) versus total sample (n=1998) 
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4. Chapter B: Creating an overview of the viral hepatitis disease 

burden in Germany – The Hep-Epi Project  

4.1 Background 

A low prevalence of HBV and HCV (0.3%) was found in the most recent national 

population-based survey conducted from 2008-2011 in Germany, the German Health and 

Examination Survey for Adults (DEGS 1) [23]. Some sub-groups of the population are at 

higher risk of infection. These groups include PWID, MSM, people living with HIV (PLWH), 

and migrants from high prevalence countries. However, population-based surveys are 

often good enough at including these groups and they are therefore not well represented 

in population-based surveys. 

Thirteen research questions were developed to identify published literature on HBV, HCV, 

and HDV epidemiology in Germany and the various sub-populations. The results of the 

overall review, including all research questions, have been published and are described 

elsewhere [20]. One of the research questions in this paper covered prevalence: “What is 

the prevalence of HBV, HCV, and HDV in Germany” [2]. The evidence identified for this 

question is published in one of the papers included in this dissertation [2]. 

4.2 Methodology 

The methodology applied in the Hep-Epi project is described in detail elsewhere [20,2]. In 

the section below, the applied methodology is described in short. 

4.2.1 Scoping review 

We developed the search string and the reporting methods in line with the recommended 

reporting items for systematic reviews and meta-analysis extension for scoping reviews 

(PRISMA-ScR) and the Cochrane Collaboration. Our search string covered all 13 

research questions formulated for the Hep-Epi project [20]. We conducted the search in 

six different electronic databases (EMBASE, PubMed, Europe PMC, Scopus, Base 

Bielefeld and CC Med) on 9 March 2017, and searched for publications published between 

1 January 2005 and 9 March 2017 in English or German language, with ended data 

collection after 1 January 2005. We included and reviewed publications which met our 

pre-defined inclusion criteria [2]. We screened the included publications on abstract and 

full-text level. Two independent reviewers performed screening, and we discussed any 

inconsistencies and consulted a third person, if needed. Relevant information for all 13 
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research questions was extracted from the included publications and inserted in 

standardised data extraction sheets. 

4.2.2 Data synthesis and analysis 

We extracted the information available on HBV, HCV, and HDV prevalence from the 

overall spreadsheet containing all data from the search. We then summarised and 

analysed the extracted data based on pathogen (HBV, HCV or HDV) and population 

group. The pathogens and their markers are listed in Table 6.  

Table 6: Viral hepatitis markers 

Virus  Serological marker Meaning 

HBV HBsAG Indicates acute or chronic infection 

Anti-HBc Indicates previous or ongoing infection  

HCV Anti-HCV Indicates previous or ongoing infection 

HCR RNA Indicates ongoing infection 

 

We defined the population groups according to the WHO Guidelines on hepatitis B and C 

testing [24], and adapted these to fit the German context (Table 7). If there was no explicit 

definition of the study population in the publication, we assigned the population group to 

the most fitting of the pre-defined population groups. 

Table 7: Population groups in the review 

Population group Description 

1) The general 

population  

The general population in Germany, including children 

2) Proxies for the 

general population 

Sub-groups representative of the general population:  pregnant women, 

blood donors and “baby boomers” (individuals born between 1946-1964) 

3) Clinical populations Populations with underlying disease (not viral hepatitis related) and people 

with viral hepatitis in hepatological care 

4) At-risk populations People with at-risk behaviour or exposure: Household contacts of people 

with viral hepatitis, health care workers (HCW), PLWH, MSM, PWID, people 

in prisons and closed settings, sex workers or people part of populations 

with higher prevalence, such as mobile or migrant populations from 

intermediate- or high endemic countries 
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We used a pre-existing checklist [25] to perform a quality appraisal and evaluate the 

overall risk of bias of each of the publications included in our review. We performed the 

assessment by scoring the publications according to 10 pre-defined items. The items 

covered both internal and external validity, and finally the publications were assessed to 

have either “low” or “high” risk of bias based on the total score. However, the publications 

were not weighted according to risk of bias in the analyses. 

4.3 Results 

The general search, covering all 13 research questions, retrieved 18.410 publications, of 

which 7.454 were duplicates and thereby excluded. Title and abstract screening of the 

remaining 10.956 publications resulted in the exclusion of 10.329 publications. The 

remaining 627 publications underwent full-text screening, and 104 fulfilled the inclusion 

criteria and were included in the overall final review. Of these, 51 covered prevalence and 

were included in this analysis (Figure 6).  Of the 51 included publications, 39 reported on 

HBV, 33 on HCV and four on HDV. Some of the publications included results on more 

than one pathogen.  
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Figure 6: Prisma flowchart for search and selection of articles (from Steffen, G., Sperle, I., 
Leendertz, SA., Sarma, N., Beermann, S., Thamm, R., Bremer, V., Zimmermann, R., 
Dudareva, S., 2020) 

Overall, 14 of the 51 publications had a high risk of bias according to our quality appraisal. 

The bias was caused by different reasons, but the most common gaps that contributed to 

high risk of bias were a lack of a sufficient description of the methodology e.g. how the 

sample was drawn, of their recruitment strategy, and/or that either the specific viral 

hepatitis marker was unspecified or that viral hepatitis status was self-reported. The most 

common study design in the included publications was the cross-sectional design (N=37). 

Eight studies used a cohort design, and five were surveillance studies and one was a 

case-control study. Sixteen studies reported national-level data results, whereas the 

remaining studies reported either local or regional-level data. In one study the level on 

which data was collected was not reported [26].  
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4.3.1 Prevalence of hepatitis B in Germany 

Thirty-nine publications reported on the prevalence of hepatitis B in Germany and they 

were conducted from 1996 to 2016. 

General population, including proxy populations 

Thirteen publications covered the general population (including proxy populations). The 

prevalence of HBsAg in the general population was low (range:  0.3-0.7%), and 0-1.6% in 

proxy populations. The anti-HBc prevalence was also low in the general population (0.5-

0.6%), and ranged from 0.9-1.4% among the proxy populations. 

 

Blood donors 

Of the 13 publications, blood donors were covered by six publications. Using surveillance 

data, HBsAg, anti-HBc, HBV-DNA prevalence (not reported separately) among first time 

blood donors was presented by four publications showing a range from 0.12-0.15%. Two 

studies described prevalence of anti-HBc among first time blood donors and found a low 

prevalence of 1.9% and 0.9%.  

Clinical populations 

Clinical populations were covered in 13 studies. In four publications the prevalence of 

HBV (marker not specified) among patients with HCV ranged from 0.1-39.1%. Eight 

studies described the prevalence of HBsAg which ranged from 0.2-3.4%. Of these eight 

studies, four reported a prevalence of anti-HBc and HBsAg among emergency and trauma 

department patients ranging from 0.5-1.3%. Higher prevalence of anti-HBc IgG was found 

among alcohol dependent patients (8.3%), and among patients with rheumatic disease 

(5.6%). 

At-risk populations 

Health care workers 

Among health care workers, the anti-HBc prevalence was reported in four studies. The 

prevalence ranged from 0.5-1.7%. One study among medical doctors found a self-

reported prevalence of anti-HBc of 1.6% [27]. 
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Household contacts 

Household contacts (partners of people living with HBV) were also studied in one 

publication, in which a prevalence of 10.7% was self-reported. 

 

Figure 7: Hepatitis B prevalence in Germany by study population and marker, 2005-2017 
(from Sperle, I., Steffen, G., Leendertz, S.A., Sarma, N., Beermann, S., Thamm, R., 
Simeonova, Y., Cornberg, M., Wedemeyer, H., Bremer, V., Zimmermann, R., and Dudareva, 
S., 2020) 

 

People with migration background 

Three publications reported on HBV prevalence among migrants. One reported results 

from screening of refugees in an emergency department, where an HBsAg prevalence of 

2.3% and an anti-HBc prevalence of 14.0% was found. Among patients (patients or 
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parents of patient) with migration background, an HBsAg prevalence of 3.6% and anti-

HBc of 32.5% was found. No HBV positives (marker not defined) were identified among 

488 Syrian refugees screened upon arrival in Germany. 

People living with HIV 

Two publications were identified which reported on HBV prevalence among PLWH. An 

HBsAg prevalence of 4.5% was found among HIV patients, and the other study among 

HIV positive MSM reported a prevalence of 1.7%.  

People who inject drugs 

One identified study described self-reported HBV infection among PWID recruited from 

either low-threshold services (drug consumption rooms and substitution clinics) or the 

streets, and the prevalence found was 14.0% and 14.1%, respectively. Among PWID in 

specialised methadone substitution centres the HBsAg prevalence was 1.3%. Another 

study recruited PWID from different low-threshold services in eight cities across Germany. 

In this study, the anti-HBc prevalence was 25.0% (ranging from 4.6-33.0% in the eight 

German cities), and 1.1% of these were HBsAg positive (ranging from 0.3-2.5% in the 

eight German cities). 

 

Figure 8: Hepatitis B prevalence in Germany by study population (at-risk) and marker, 2005-
2017 (from Sperle, I., Steffen, G., Leendertz, S.A., Sarma, N., Beermann, S., Thamm, R., 
Simeonova, Y., Cornberg, M., Wedemeyer, H., Bremer, V., Zimmermann, R., and Dudareva, 
S., 2020) 
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4.3.2 Prevalence of hepatitis C in Germany 

In total, 33 publications reported on prevalence of hepatitis C in Germany, and were 

conducted from 1996 to 2014. 

General population, including proxy populations 

Eleven studies reported on HCV prevalence in the general population, including proxy 

populations. The anti-HCV prevalence in the general population ranged from 0.2-1.9%. 

One study among baby boomers (proxy population) found an anti-HCV prevalence of 

1.5%. Two studies reported on HCV RNA, and found a rate of 0.2% and 0.4%, 

respectively. 

Blood donors 

Of the 11 publications, blood donors were covered by four publications. Surveillance of 

blood donors presented a low anti-HCV prevalence ranging from 0.06-0.08%. 

Clinical populations 

The prevalence of HCV among clinical populations was reported by 10 studies. Anti-HCV 

ranged from 0.2-5.2%, and from 0.9-3.5% among emergency and trauma department 

patients. 

One study including two groups of clinical patients also measured HCV RNA. Among 

chronic haemodialysis patients the HCV RNA prevalence was 2.4%, and among kidney 

transplant recipients the prevalence was 4.6%. None of the HBV patients studied in one 

publication were found to be co-infected with HCV. 

 

At-risk populations 

Healthcare workers 

Three studies on healthcare workers all reported a low anti-HCV prevalence. Two 

measured the anti-HCV prevalence among healthcare workers to be 0.0% and 0.03%, 

and one reported a self-reported anti-HCV prevalence of 0.04%.  
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Figure 9: Hepatitis C prevalence in Germany by study population and marker, 2005-2017 
(from Sperle, I., Steffen, G., Leendertz, S.A., Sarma, N., Beermann, S., Thamm, R., 
Simeonova, Y., Cornberg, M., Wedemeyer, H., Bremer, V., Zimmermann, R., and Dudareva, 
S., 2020) 

 

People with migration background 

Two studies examined prevalence of HCV among migrants. One study included patients 

with migration background in eight different primary care centres in Northwest Germany. 

Most patients originated from the Eastern Mediterranean area (87.3%), and the second 

largest group was from Eastern Europe (12.0%). The overall prevalence of anti-HCV was 

1.9%, and prevalence of HCV RNA was 0.7%. 
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Among refugees and asylum seekers (country of origin was not described in the study) 

routinely screened when arriving in Germany, the anti-HCV prevalence was 0.4%.  

People living with HIV 

One study described HCV prevalence among patients living with HIV, and the two others 

(three studies in total described HCV among PLHIV), reported on HCV among MSM living 

with HIV. For HIV positive patients in general, the anti-HCV prevalence was 10.6%. 

Among MSM, one study found a prevalence of anti-HCV of 8.2%. Self-reported HCV 

among MSM who were HIV positive was much higher (8.8%) than among those HIV 

negative (or not tested for HIV) (0.2%) in the third included study.  

People who inject drugs 

Anti-HCV among PWID in three included studies was very high and ranged from 63.0% 

to 68.0%. One of these studies was a cross-sectional study covering eight German cities 

in which the anti-HCV prevalence ranged from 36.9% in Leipzig to 73.0% in Hanover. The 

prevalence of HCV RNA in the same eight cities ranged from 23.1% to 54.0%. 

PWID recruited from the streets self-reported an HCV prevalence of 58.3% and those 

recruited from opioid-substitution treatment (OST) programmes 58.7%. In a nationwide 

study, physicians from 21 different prisons reported an HCV prevalence of 14.3% among 

people in prisons, and of these 21.9% were also PWID.  

 

Figure 10: Hepatitis C prevalence in Germany by study population (at-risk) and marker, 
2005-2017 (from Sperle, I., Steffen, G., Leendertz, S.A., Sarma, N., Beermann, S., Thamm, 
R., Simeonova, Y., Cornberg, M., Wedemeyer, H., Bremer, V., Zimmermann, R., and 
Dudareva, S., 2020) 
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4.3.3 Prevalence of Hepatitis D in Germany 

HDV prevalence was covered by four publications which included patients chronically 

infected with HBV conducted between 1989 and 2011. In three publications the patients 

were recruited from hospitals and in one the patient data were provided by physicians. 

The HDV prevalence ranged from 0-7.4%. One study specified the HDV marker and 

reported an anti-HDV prevalence of 7.4%, and HDV RNA of 64.5%. One study collected 

data from 74 hepatology centres across Germany and found a prevalence of 1.4% in the 

population of HBV positives. 

5. Discussion 

The papers included in this dissertation contribute to aspects of viral hepatitis prevalence 

data collection that can help close the gap in strategic information and help inform next 

steps to reach elimination of viral hepatitis by 2030. 

5.1 Improving data collection for viral hepatitis (the SPHERE-C Project) 

A population-based survey provides a snapshot of the epidemic, in contrast to surveillance 

data which often reflect implemented testing strategies. The three probability-based 

survey approaches recommended in the technical SPHERE-C protocol [16] are all useful 

in estimating the prevalence of chronic HCV in the adult general population. 

It may be necessary to make alterations depending on setting and situation, and it may 

not always be possible to carry out any survey at any given point in time. However, 

regardless of which survey approach is chosen, it is critical that the minimum requirements 

outlined in the protocol are fulfilled to obtain high-quality samples (sample size, 

representativeness of target population, time of data collection) to be able to generate a 

robust prevalence estimate. 

One of the key aspects of the sample quality is to have a large enough sample. It is crucial 

that the calculated sample size is reached. This entails a rigorous sampling strategy 

carefully adapted to local setting and context. When nesting onto a larger population-

based survey, an advantage is often that one such strategy is in place. When this is not 

the case, it is possible to sample further people for HCV testing to reach the calculated 
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sample size. However, as demonstrated in the pilots, non-response is an issue in most 

surveys. Implementing several recruitment steps is important to achieve a high response 

rate. If it is not possible to implement these, it may not be worth the additional efforts 

associated with a stand-alone as the end sample will not be representative of the target 

population. Considerations for how to deal with non-response in the analysis are also 

central, as well as planning for flexibility in terms of timeframe to allow time to increase 

the number of participants. 

The pilot in Stara Zagora, Bulgaria underlined the importance of a solid recruitment 

strategy. In this pilot, recruitment was only possible through letters, and not through phone 

calls and house visits as was originally planned. This has probably contributed to the 

relatively low response rate, and thereby not recruiting enough participants to reach the 

calculated sample size (N=999). As a consequence, there was a low precision for the 

HCV prevalence estimate. Although, as done for the pilot in Stara Zagora, weights can be 

included in the analysis to compensate for non-response, there will inevitably be factors 

which differentiate responders and non-responders that cannot be accounted for that may 

increase risk of bias in the result. When too little efforts are made to recruit people less 

likely to participate, the prevalence will be under- or overestimated. Low participation and 

selective non-response will bias the results. Some sub-populations are more likely to take 

part in surveys, and they often represent groups of higher socio-economic status and 

better health compared to non-participants [28, 29]. 

A large probability-based sample, which is considered to be representative of the target 

population, is of high value for many research groups. Therefore, there may be competing 

proposals from different groups who want to test the samples and include additional 

content in the questionnaire. Therefore, it is important to be involved in the early planning, 

and communication and prioritisation with and between research groups. 

An HCV prevalence estimate is one of the core indicators in the monitoring and evaluation 

framework defined by WHO [19]. An HCV prevalence estimate in the general population 

is just part of estimating the national HCV prevalence. The at-risk groups are 

disproportionately affected by viral hepatitis. There is a high prevalence in these sub-

groups, but they are not sufficiently included in population surveys targeting the general 
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population. Better prevalence data on at-risk group are also needed, and to reach these 

groups alternative sampling and recruitment strategies need to be considered. 

Additionally, modelling techniques can be applied, for which information on the size of and 

prevalence in at-risk groups is needed. 

 

5.2 Overview of viral hepatitis epidemiology in Germany (the Hep-Epi Project) 

The aim of the Hep-Epi Project and the review was to outline the current available 

evidence on viral hepatitis prevalence in Germany and to describe the baseline situation 

against which progress towards elimination can be measured. As far as we are aware, 

the Hep-Epi review is the first to systematically search for all available evidence on viral 

hepatitis epidemiology in Germany. 

We found large variations in the available evidence depending on virus but also population 

group. The review identified a large amount of evidence on viral hepatitis prevalence (51 

publications), but primarily evidence on the general population (HBV and HCV) as well as 

certain clinical population sub-groups. Little evidence was found among certain at-risk 

populations and no evidence was identified for people who have received blood 

transfusions, persons with tattoos/piercings or sex workers. 

We found a low prevalence of HBV and HCV in the general population, which corresponds 

with other European studies [8]. Among proxy populations, a slightly higher prevalence 

was found. Precaution is necessary when extrapolating data from proxy populations for 

the general population as these for various reasons, and depending on which group, will 

differ from the general population.  

It is known that some at-risk populations are disproportionately affected by viral hepatitis 

[30] which was also confirmed in this review. The most frequent routes of transmission 

affect which groups have the highest prevalence. Sexual transmission is most common 

for HBV, whereas blood-to-blood transmission is most common for HCV. We found a 

higher prevalence of both HBV and HCV among PLWH in the studies included in this 

review, and also other at-risk groups such as MSM and PWID. That the prevalence is high 

among PWID corresponds to injecting drug use being the main driver of the epidemic in 
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the EU/EEA. Injecting drug use causes 40% of the cases in Europe for which the 

transmission route is known [31].  

Varying results were reported for migrants. Two of the three studies found a higher HBV 

prevalence among migrants compared to the general population, and for HCV a relatively 

lower prevalence and closer to that of the general population was reported. The reasons 

behind the variations in prevalence are the result of a complex relationship between 

factors in the new country and country of origin. Furthermore, terminology and sub-groups 

of migrants also differed, ranging from newly arrived people seeking asylum screened at 

reception centres to German residents with migration background. The complexity is 

large, and the importance of distinguishing country of origin, groups and terminology, e.g. 

refugee versus migrant, is important for clarity. 

Although the heterogeneity of the identified evidence makes conclusions as well as 

comparisons across groups and time challenging, the review provides a good foundation 

for deciding on viral hepatitis response actions, in particular which survey method to apply 

to estimate the national prevalence as part of monitoring the viral hepatitis elimination. 

The data from the Hep-Epi project also provides a baseline of the previous years, and 

needs to be regularly updated in order to monitor the development of the viral hepatitis 

epidemic in Germany. 

Since early 2020 the entire world has been affected by the COVID-19 pandemic. The 

pandemic has posed significant challenges to public health and health systems and has 

led to re-allocation of attention and resources. Now that the COVID-19 pandemic has 

been contained, the viral hepatitis community will need to reconvene to ensure focus on 

reaching the elimination targets. Despite challenges, there are also important lessons to 

be drawn. New attention to the importance of infectious disease epidemics, as well as 

synergies and collaborations may be used to better implement efforts to respond to viral 

hepatitis and gather the data necessary to monitor these efforts. 
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5.3 Limitations 

The central limitations that the two projects in this dissertation are subject to, need to be 

considered when interpreting the results. 

For the SPHERE-C project, we did not pilot the retrospective and nested survey 

approaches in their pure form. Further, we only piloted the stand-alone survey on city 

level, and not nationally. Experiences collected to further develop the technical protocol 

may therefore lack nuances that were not captured in the pilot phase [3]. A low response 

rate was a large limitation in the survey in Stara Zagora, Bulgaria, and the HCV prevalence 

is therefore not representative for the general population [1]. 

For the Hep-Epi project [2], although a robust search string was developed to capture all 

published evidence on viral hepatitis prevalence, risk of publication bias remains as well 

as delayed publishing of data relevant for the review. The review provided an idea of how 

the prevalence differs according to population group and virus. It also demonstrates what 

evidence is available, and importantly highlights gaps in knowledge. However, a 

comparison and evaluation of prevalence over time and across geographical areas in 

Germany was not possible due to the heterogeneity of the publications included in the 

review.  

6. Conclusions 

Viral hepatitis poses a major burden on health systems worldwide, and requires a strong 

response including prevention, testing and treatment to prevent transmission and reduce 

mortality. Data on mortality and morbidity are needed to keep the attention to and 

momentum for eliminating viral hepatitis. Data sources for these indicators need to be 

defined, and could include data from laboratories, health services and hospitals or registry 

data depending on quality and completeness. Data on prevalence, combined with 

modelling data, is important to monitor the progress towards elimination of viral hepatitis 

as a public health problem. And importantly, to use this information for determining public 

health actions to overcome gaps on the path to elimination. 

The papers included in this dissertation [1-3] each highlight methodological aspects of 

improving prevalence data collection on viral hepatitis. The technical SPHERE-C protocol 
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was proven to be useful in estimating the prevalence of HCV in the general population. 

The prevalence found in the general population was low, but there are challenges in 

reaching a high participation rate and carefully planned recruitment steps are needed to 

be able to generate a robust prevalence estimate. 

A large body of evidence on viral hepatitis in Germany exists, and this can serve as a 

good baseline against which progress towards elimination can be measured. 

Nonetheless, information was scarce for some groups and missing for important key 

groups including sex workers and people who have received blood transfusions. There is 

a need for more research to close the evidence gaps as well as a continuous update to 

monitor the road to elimination. Creating an overview of the current state of the epidemic 

through review of literature, and conducting prevalence surveys are good methodological 

options to create knowledge on the state of the viral hepatitis epidemic. 

With less than ten years to go to the deadline of the elimination targets, standardised and 

reliable data and evidence-based decisions are crucial to improve the epidemic response 

and finally eliminate viral hepatitis as a public health problem by 2030. 
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