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IMPACT PARAGRAPH  
Europe has a considerable burden of viral hepatitis B with 13.3 million people with chronic 

(i.e. long-term) HBV infection.12 Since HBV infection predominantly affects men and women 

of working age, eliminating hepatitis B as a public health problem will not only benefit the 

individual and health system, but also the economy and business sectors.4 With a focus on 

the past, the present and future directions in HBV infection and control, this thesis supports 

the elimination of hepatitis B in Europe by substantiating scientific evidence. 

HEPATITIS B DISEASE PROGRESSION 

Patients with chronic HBV infection can be divided in four phases based on hepatitis B viral 

markers in blood.7, 59, 65 One of these phases is the inactive carrier phase, i.e. HBeAg-negative 

chronic infection phase. This phase is characterized by none/minimal liver inflammation and 

low viral load in the blood (i.e. < 20,000 units).   

With the introduction of sensitive laboratory detection methods in the last decade, it is now 

possible to differentiate patients with HBeAg-negative chronic infection into those with a 

viral load below 2,000 units versus those patients with a viral load between 2,000 and 

20,000 units. The long-term outcome of the subgroup of patients with a viral load between 

2,000 and 20,000 units/mL is less clear and mainly assessed in the Asian population.36, 39 

Subsequently, this thesis determined the risk of advanced liver disease progression in 

Caucasian patients with HBeAg-negative chronic infection and a viral load below 2,000 units 

versus those patients with a viral load between 2,000 and 20,000 units.  

In chapter 1, we illustrated that patients with a viral load below 2,000 units have an 

excellent long-term prognosis and accordingly they are no candidates for antiviral 

treatment.7, 59, 65 In contrast, patients with a viral load between 2,000 and 20,000 have a 

higher risk of advanced liver disease.  

These results could be of particular interest for general practitioners and specialist 

physicians. Based on regional cooperation agreements, one could suggest the follow-up of 

patients with a viral load below < 2,000 units by general practitioners while those patients 

with a viral load between 2,000 and 20,000 units are still in need of continued follow-up by 

specialist physicians. Follow-up in primary care should be conducted by a general 

practitioner with sufficient knowledge on hepatitis B management and close collaboration 

with specialist physician is invariably warranted, through the identification of their respective 

tasks.282  
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HEPATITIS B EPIDEMIOLOGY 

Europe is one of the regions struggling to combat the viral hepatitis B pandemic, but the 

exact size of the problem remains unclear to adequately inform prevention strategies. 

Recent estimates on acute (i.e. new) and chronic (i.e. long-term) HBV infections among the 

general population are therefore necessary. These data were not available for Belgium, while 

recent information on HBV infection was available for neighbouring countries, i.e. the 

Netherlands, France and Germany.44, 76-78, 131 In chapter 2 and 3, we provided respectively 

the recent estimates for acute and chronic HBV infections in Belgium. In line with findings 

in other European countries, acute HBV infections per 100,000 population decreased from 

1.6 in 2009 to 0.7 in 2017, Flanders, Belgium.44 In our study conducted in 2017, the 

proportion of chronic HBV infection among the general population in Middle-Limburg 

Belgium was low (<2%), namely 1.0%.  

The decrease in acute HBV infection rates over the period 2009 to 2017 could in part be 

explained by the universal hepatitis B vaccination in Belgium vaccinating all infants since 

1999. In chapter 2, we also identified opportunities for improvement. We observed higher 

acute HBV infection rates among adults, there was a rise in the number of MSM over the 

period 2009 to 2017 and five mother-to-child infections were reported despite the 

recommendation of hepatitis B screening in pregnant women in Belgium.137, 158   

In contrast to neighbouring countries such as the Netherlands, France and Germany, to date 

no national hepatitis B strategy has been issued in Belgium to adequately eliminate hepatitis 

B by 2030 as advocated by the WHO. Accordingly, we call for the organization of a national 

hepatitis B plan in Belgium with the inclusion of action points concerning vaccination and 

identification of infected individuals. A national plan should be prepared conjointly by groups 

involved in the prevention and management of HBV infection in Belgium (e.g. Sciensano, 

general practitioners, gastroenterologists). An indispensable action point is the 

establishment of a uniform multidisciplinary registration system for HBV infection with 

subsequent yearly monitoring by involved parties (e.g. Sciensano, Belgian Association for 

the Study of the Liver (BASL), Vlaamse Vereniging voor Gastroenterologie (VVGE), Société 

Royale Belge de Gastroentérologie (SRBGE)). The collection of data should make a 

difference between acute, chronic and unknown HBV status in line with the 

recommendations of the European Centre for Disease Prevention and Control (ECDC).255 
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HEPATITIS B SCREENING  

In chapter 3, we noted a higher proportion of chronic HBV infection among FGMs compared 

to native Belgians. However, there is currently no national hepatitis B screening program 

targeted at FGMs. 

Considering the silent nature of chronic HBV infection until development of serious 

complications, there is an important role for HBV vaccination (primary prevention) and 

screening with subsequent early antiviral treatment (secondary prevention).41 HBV infection 

can cause acute and chronic hepatitis and subsequently life threatening liver complications, 

including cirrhosis (i.e. a late stage of liver scarring, annual risk of 1.6 – 9.7%) and HCC 

(0.1 – 0.6%).7, 59, 65 Liver transplantation is indicated in patients with cirrhosis and HCC in 

whom liver transplantation would extend the normal life expectancy.283 According to a 

European healthcare system, the annual medical management costs for compensated 

cirrhosis, decompensated cirrhosis, HCC and liver transplantation were estimated at €2,035, 

€7,068, €15,600 and €125,000, respectively.75  

To illustrate the priority, feasibility and acceptability of hepatitis B screening and vaccination 

in migrant populations, we conducted a screening program in the Turkish migrant 

population living in Middle-Limburg. The results of this campaign were depicted in chapter 

5. In our study, the proportion of chronic HBV infection among first-generation Turkish 

migrants was 3.0%, underlying the priority of screening in this population as screening for 

HBV is likely to be cost-effective in populations with a prevalence > 2.0%.49, 284 Two studies 

in USA found that HBV screening might even be effective in groups with a lower prevalence, 

namely > 0.3%.268, 284 Moreover, with a participation rate of >95% and linkage to care of 

>90%, our community-based approach was feasible and acceptable in this migrant group. 

As depicted in chapter 4, the high participation rate and high linkage to care of hepatitis B 

screening program might be explained through the preceding identification of motivating 

factors for hepatitis B virus screening during focus group discussions. 

Within a national hepatitis B strategy, combining hepatitis B testing in primary care, hospital 

and community-based setting may lead to a higher coverage of HBV diagnosis as well as a 

higher coverage of HBV treatment.  Utilization of electronic medical record reminders in 

primary care and health care setting may further increase HBV screening rates.275 In 

primary care, checking liver blood tests is another opportunity to diagnose liver problems 

(including HBV infection) and treat liver disease at an early stage.276  However, it was 

previously demonstrated that only 50% of abnormal liver blood tests were ever followed up 
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in patients seen in primary care.11, 277 In a study conducted in the United Kingdom,  an 

automated system was developed that investigated abnormal liver blood tests to generate 

a probable diagnosis. This system was further integrated into the laboratory management 

system and was able to substantially increase the diagnostic yield of abnormal liver blood 

tests.276 Efforts are currently being made to assess the feasibility of an electronic medical 

record reminder and automated liver blood test system in primary care, Belgium.  

Although our community-based hepatitis B screening program among the Turkish 

population in Middle Limburg used venipuncture for HBsAg testing, it has been shown that 

finger stick blood point-of-care testing could increase HBsAg testing rates.278 Finger stick 

blood tests should therefore be used in the community-based setting. Considering the 

attained experiences on regional outreach screening programs in Limburg, the next step is 

to set up a nationwide hepatitis B community-based screening program among migrants 

identifying legal and ethical challenges during development 

UNRESOLVED PROBLEM IN HEPATITIS B VACCINATION 

Globally, the introduction of hepatitis B vaccination has dramatically reduced the number of 

chronic HBV infection in children under 5 years from 4.7% in the 1990s to 1.3% in 2015, 

thereby preventing 4.5 million infections each year.256, 285 The implementation of a universal 

infant hepatitis B immunization program in 48 of the 53 WHO European countries has 

contributed to this worldwide decline in HBV infections by reaching a prevalence of chronic 

HBV infection of 0.4% in children under 5 years, thus achieving one of the targets of the 

European Vaccine Action Plan 2015 – 2020.254 

In spite of the abovementioned progress with hepatitis B vaccination, more is needed to 

eliminate hepatitis B. Five to 12% of the general adult population do not achieve adequate 

immune response (anti-HBs <10 mIU/mL) after completion of the primary hepatitis B 

vaccination schedule and are referred to as non-responders.96-100 Hepatitis B vaccine non-

responders remain susceptible for HBV infection and its complications, and are an 

unresolved problem in hepatitis B vaccination.243 The standard of care for non-responders 

consists of revaccination with currently licensed hepatitis B vaccines in a 0, 1, 6 months 

schedule or a schedule of two doses followed by another two doses after 2 months, which 

is associated with a seroprotection rate of approximately 50 – 69%.96-100 Thus, there 

appears to be a need for a more immunogenic hepatitis B vaccine. 
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We tried to enhance the immune response to currently licensed hepatitis B vaccines by 

adding a cytokine-based adjuvant. The new HBAI20 is a combination of the licensed 

HBVaxPro®-10µg vaccine and the AI20 adjuvant, containing 20 μg recombinant human IL-

2 adsorbed to 20 μg aluminium hydroxide. In the phase 1 study (chapter 6), the new 

HBAI20 vaccine seemed safe and well-tolerated among healthy naïve individuals and 

healthy non-responders. The phase 2 trial (chapter 7) further demonstrated superior 

immunogenicity of the HBAI20 vaccine compared to that of the licensed HBVaxPro®-10µg 

vaccine in healthy non-responders, in addition to confirming that the HBAI20 vaccine could 

be safely administered. 

The benefits of higher protection with HBAI20 vaccine among healthy non-responders as 

compared to the licensed HBVaxPro®-10µg vaccine are only linked to the AI20 adjuvant 

and make this an important option for HBV prevention. In the interest of licensing the AI20 

adjuvant, more randomized clinical trials would be necessary to further determine the 

effectiveness on HBV prevention, assess adverse events and increase the evidence. Aside 

from the healthy non-responding population, the results from chapter 6 & 7 support 

further studies to assess the benefits and harms of the HBAI20 vaccine in 

immunocompromised individuals, such as patients with advanced liver disease.  

 

 

 

 

 

 

 

 

 

 

 

 

 


