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Background: The current hepatitis B (HBV) and hepatitis C virus (HCV) screening practices may fail to detect many infected patients who could 
benefit from new therapeutic agents to limit progression to cirrhosis and hepatocellular carcinoma.
Objectives: This study assessed the test positivity rate and cascade of care of viral hepatitis patients in primary care in a low endemic region as 
well as the testing policy of abnormal alanine aminotransferase (ALT) level.
Methods: This is a retrospective clinical audit among primary health care practices in Flanders, Belgium, assessing patients with an active med-
ical file between 2019 and 2021.
Results: A total of 84/89 (94.4%) primary health care practices participated representing 621,573 patients of which 1069 patients (0.17%) were 
registered as having viral hepatitis, not further specified. Detailed information was available from 38 practices representing 243,723/621,573 
(39.2%) patients of which 169 (0.07%) were HBsAg positive and 99 (0.04%) anti-HCV positive. A total of 96/134(71.6%) chronic HBV-infected 
and 31/77(40.3%) chronic HCV-infected patients were referred to a hepatologist. A total of 30,573/621,573(4.9%) patients had an abnormal ALT 
level, and by at random selection, more detailed information was obtained on 211 patients. Information on high-risk groups was missing in up 
to 60%. In patients with abnormal ALT level, HBsAg and anti-HCV testing were conducted in 37/211(17.5%) and 25/211(11.8%), respectively.
Conclusion: In a low endemic region, the testing rate and cascade of care of HBV and HCV-infected patients can be improved in primary care, 
especially in high-risk groups and patients with abnormal ALT levels.

Lay summary 
Infections with the hepatitis B virus (HBV) and hepatitis C virus (HCV) are a leading cause of death worldwide. Over the last decade, several new 
therapeutic agents have been developed and can now prevent hepatitis-related deaths. Awareness and increasing testing rates for viral hepatitis 
in primary care could therefore contribute to control these diseases. The findings of our clinical audit among primary health care practices in 
Flanders, Belgium demonstrate that screening for HBV and HCV infection can be improved in primary health care in a low endemic region, espe-
cially in high-risk groups (e.g. migrants who originate from an endemic country) and patients with abnormal ALT level. The observed suboptimal 
testing rate in primary health care may be due to a lack of information on risk groups. Future research should focus on interventions to enhance 
testing, linkage to care, and treatment initiation for HBV and HCV infection among well-defined risk groups in primary health care.
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Introduction
Over the last decade, several new therapeutic agents have 
been developed for patients with chronic hepatitis B (HBV), 
chronic hepatitis C (HCV), and recently also for hepatitis 
delta virus (HDV).1–4 Potent nucleos(t)ide analogue with 
high barrier to resistance (i.e. entecavir, tenofovir disoproxil, 
or tenofovir alafenamide) leads to suppression of viral rep-
lication and therefore the number of liver decompensation, 
hepatocellular carcinoma, and liver transplantation due 
to chronic HBV infection has continuously declined.1,2 For 

hepatitis C, the discovery of direct antiviral agents has al-
most completely eradicated the prevalence of this disease in 
the general population.3 Finally, Bulevirtide, a novel entry in-
hibitor, was approved by the EU for the treatment of chronic 
HDV infection.4 In addition to preventing disease progres-
sion, early diagnosis and antiviral treatment will reduce trans-
mission of these viruses.2,5

It is of utmost importance to screen for HBV and HCV in-
fection. European Centre for Disease Prevention and Control 
identifies several risk groups for HBV and HCV, such as 
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migrants who originate from an endemic country, people who 
have a history of exposure or high-risk behaviours for chronic 
HBV or HCV infection (i.e. persons who inject drugs).6 
Chronic viral hepatitis might manifest as abnormal alanine 
aminotransferase (ALT) level, lab tests which can easily be 
performed in daily practice. Awareness and increasing testing 
rates for viral hepatitis in primary care could, therefore, con-
tribute to control these diseases.

In the past, HBV testing rate among migrants was deter-
mined to be only 2% in primary health care.7 An audit for 
HCV testing in primary health care in the United Kingdom 
further identified that only 10% of migrants and 40% of 
persons who inject drugs were tested.8 There was also sub-
optimal testing for HBV and HCV among patients with ab-
normal ALT levels in primary health care: of the patients with 
two abnormal ALT levels over a period > 6 months, only 6% 
were tested for HBV and 8% for HCV. This number was 13% 
and 16% even among patients with more than 5 abnormal 
ALT levels.9

Electronic health records offer an important means for 
Audit & Feedback, a well-known health care intervention to 
improve the quality of care.10 The aim of the clinical audit 
study was to assess the registration, test positivity rate and 
cascade of care of chronic HBV and HCV patients in primary 
health care in Belgium, a low endemic region. We also deter-
mined the testing policy for abnormal ALT level. The findings 
from the study are intended to inform a new strategy to re-
spond to the substantial changes in therapy options for pa-
tients with chronic HBV, HCV, and HDV infections from the 
general practitioner’s perspective.

Methods
Study design and patients
This is a retrospective clinical audit of 89 primary health care 
practices with a general practice internship in Flanders, the 
northern portion of Belgium. The target study population 
consisted of patients with an active global medical file be-
tween January 2019 and December 2021. This time period 
was chosen since effective therapy for HBV and HCV was 
available at that moment.

Clinical audit
The audit consisted of two parts (Fig. 1). In the first part, 
the number of patients with viral hepatitis and patients with 
abnormal ALT levels (>40 IU/L) was retrieved. The second 
part consisted of a detailed analysis of patient characteris-
tics and the cascade of care of all hepatitis B surface antigen 
(HBsAg) and/or antibodies against hepatitis C virus (anti-
HCV)-positive patients.

For the first part, the number of registered viral hepatitis 
patients were listed by ICPC-2 code D72 (viral hepatitis), 
and a search string “hepatitis excluding vaccination” was 
executed on health records among patients without ICPC-2 
code D72. Subsequently, we analysed the proportion of pa-
tients with a positive test for HBsAg and/or anti-HCV among 
patients with ICPC-2 code D72 and search string “hepatitis 
excluding vaccination.” Only two tests were being used across 
the different laboratories in Belgium, i.e. Cobas Roche and 
Architect Abbott. Positive test was defined as mentioned on 
medical records or based on laboratory results.

The clinical audit was conducted with the help of Master 
of Medicine KU Leuven students who were following their 
general practice internship in the objected primary health 
care practices. A lecture to final year Master of Medicine KU 
Leuven students was given by the first and second authors 
regarding the details of the expected conduct of audit during 
the general practice internship. The medical students followed 
a predefined chart review and could consult their supervising 
general practitioner as well as the investigators for additional 
questions.

Data collection and definitions
Registration of HBV and HCV infection was assessed as the 
proportion of patients with an active global medical file be-
tween January 2019 and December 2021 and an ICPC-2 code 
D72 (viral hepatitis). We further analysed patients without 
an ICPC-2 code D72 but with a mention of “hepatitis” on 
medical records based on search string. In-depth analysis 
of (i) patients with ICPC-2 code D72 as well as (ii) patients 
without an ICPC-2 code D72 but with a mention of “hepa-
titis” assessed the proportion of patients with a positive test 
for HBsAg and/or anti-HCV.

Prevalence of viral hepatitis B, C and abnormal ALT level 
was determined by dividing the number of HBV, HCV in-
fected patients or abnormal ALT level by the number of pa-
tients with an active global medical file between 2019 and 
2021.

With regards to cascade of care for viral hepatitis B and 
C, chronic hepatitis B infection was defined as HBsAg posi-
tive > 6 months ago and was further classified into hepatitis 
B e antigen-negative chronic infection (normal ALT level, 
hepatitis B e antigen negative and HBV DNA < 2000 IU/mL)2 
which currently requires no antiviral therapy or chronic ac-
tive hepatitis B (abnormal ALT level or hepatitis B e antigen-
positive or HBV DNA > 2000). Chronic hepatitis C infection 
was defined as anti-HCV and HCV RNA positive independent 
of ALT levels.11 Within the cascade of care, we assessed the 
proportion of HBV- or HCV-infected patients referred to a 
hepatologist and whether antiviral treatment was given.

Key messages

•	 New therapeutic agents are available for patients with HBV and HCV infection.
•	 Current screening practices may fail to detect many infected patients.
•	 This is a clinical audit among primary health care practices in Belgium.
•	 The prevalence of HBV and HCV infection in our study was lower than expected.
•	 Up to 60% of patients had no information on risk factors for HBV/HCV infection.
•	 Future research should focus on interventions to enhance testing.
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Patient characteristics, and high-risk exposures for hepa-
titis B/C and viral hepatitis B/C risk groups were collected 
for HBsAg positive, anti-HCV positive patients and for 
patients with abnormal ALT levels. The following patient 
characteristics were acquired: birth cohort 1955–1974 
as they represent the bulk of HCV epidemic in Europe,12 
sex, alcohol abuse (defined as > 2 units/day for females 
and > 3 units/day for males),13 components of metabolic 
syndrome14 and steatosis on ultrasonography.15 We col-
lected information on high-risk exposures for viral hepa-
titis B/C16,17 such as exposure to infected blood or body 
fluids, needlestick injuries, non-sterile medical procedure 
in endemic area (HBsAg or anti-HCV prevalence > 2% in 
general population), tattoo, piercing, or acupuncture per-
formed in endemic area, and, born to infected mother. Risk 
groups for viral hepatitis B/C6,16,17 were categorized as per-
sons with an occupational risk, traveller to an endemic 
area, multiple unsafe sexual contacts, men who have sex 
with men, born in an endemic area, persons with a posi-
tive family history for chronic hepatitis/hepatocellular car-
cinoma and (ex-)drug user (intravenous).

Management of patients with abnormal ALT level was 
evaluated, such as HBsAg testing, anti-HCV testing, and 
the strategy to retest abnormal ALT level after 1 month and 
whether the patients were referred to an hepatologist.

Statistical analysis
Anonymous data analyses were performed using SPSS (IBM 
Corp. Released 2021. IBM SPSS Statistics for Windows, Version 
28.0. Armonk, NY: IBM Corp). Results are presented as frequen-
cies (%). The level of statistical significance was set at P < 0.05.

Ethical approval
General practitioners filled in a paper consent form to offer 
anonymous data. Following Belgian regulation, the need for 
informed consent from patients was waived seeing the non-
interventional character of our study (reference S63674, 
Ethics Committee Research UZ/KU Leuven).

Results
Prevalence of viral hepatitis and patients with 
abnormal ALT test
A total of 84/89 (94.4%) primary health care practices re-
sponded to our appeal to participate in the study and evalu-
ated a total of 621,573 patients with an active global medical 
file between 2019 and 2021. Among the study population, 
1,069 (0.17%) had an ICPC-2 code of D72 (viral hepatitis). 
Search string “hepatitis excluding vaccination” illustrated 
an additional 2,393 (0.38%) with viral hepatitis. Detailed 

Fig. 1. Clinical audit flowchart. The clinical audit consisted of two parts. In the first part patients with viral hepatitis were extracted from the active 
medical file by listing patients with ICPC-2 code D72 in addition to a search string “hepatitis” among patients without ICPC-2 code D72. A list was also 
generated of patients with abnormal ALT levels. In the second part, patients with viral hepatitis were assessed for HBsAg and anti-HCV positive results. 
The cascade of care was determined for those testing positive. Moreover, ten patients with an ALT level > 40 IU/L were randomly selected for in-depth 
analysis from each primary health care practice. It was suggested to include every Xth patient where X is equal to the total number of patients with 
abnormal ALT level divided by 10.
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analysis of patients with ICPC-2 code D72 as well as search 
string “hepatitis excluding vaccination” showed that there 
were a total of 696 (0.11%) patients with a positive result for 
HBsAg and/or anti-HCV.

Although 84/89 practices provided data on viral hepa-
titis registration, 38/84 (45.2%) practices provided detailed 
information on the cascade of care, patient characteristics, 
and management of patients with abnormal ALT levels. 
Accordingly, in the following sections of the manuscript, 
we only present the results from the 38 practices with add-
itional data. Out of 38 practices representing a population of 
243,723, 169 (0.07%) were HBsAg positive, and 99 (0.04%) 
were anti-HCV positive (Fig. 2). A total of 30,573/621,573 
(4.9%) patients had an abnormal ALT level of which at 
random detailed information was obtained in 211 patients 
from 23 practices.

Cascade of care for viral hepatitis
Out of 169 HBsAg-positive patients, 133 (78.6%) were also 
tested for anti-HCV and 30 (17.8%) for anti-HDV. Hepatitis 
C co-infection was seen in 7/133 (5.3%), and hepatitis delta 
co-infection in 2/30 (6.7%). Out of 169 HBsAg-positive pa-
tients, 134 (79.3%) patients had chronic HBV: 113 were 
identified as hepatitis B e antigen-negative chronic infection 
and 21 as chronic active hepatitis B. A total of 96 (71.6%) 
were referred to a hepatologist and 12 (9.0%) patients are 
currently under treatment (Fig. 3).

Out of 99 anti-HCV-positive patients, 88 (88.9%) were tested 
for HBsAg of which 7/88 (8.0%) had hepatitis B co-infection. 
Of the patients with anti-HCV positive, 77/99 (77.8%) had 
chronic hepatitis C infection, and 31/77 (40.3%) patients were 
referred to a hepatologist. Eighteen (58.1%) out of 31 patients 
received or are currently under treatment (Fig. 4).

General characteristics of patients with viral 
hepatitis
Table 1 illustrates demographic characteristics of HBsAg and 
anti-HCV-positive patients, with an interest on the propor-
tion of unknown information. Out of 169 HBsAg-positive 

patients, alcohol abuse was not asked in 80/169 (47.3%) 
patients and present among 10/89 (11.2%) with known in-
formation. Information on obesity was not asked in 36/169 
(21.3%) and present among 34/133 (25.6%) patients with 
known information. Among anti-HCV-positive patients, al-
cohol abuse was not asked in 33/99 (33.4%) and present 
in 18/66 (27.3%). These numbers were 22/99 (22.2%) and 
17/77 (22.1%) for obesity.

Supplementary File S1 illustrates high-risk exposures and 
risk groups among HBsAg-positive patients and anti-HCV-
positive patients, with a focus on the proportion of unknown 
information. Among HBsAg-positive patients, information 
among born to infected mother, multiple unsafe sexual con-
tacts, born in endemic area, and (ex-)drug user were unknown 
in 125/169 (74.0%), 101/169 (59.7%), 23/169 (13.6%), and 
77/169 (45.5%), respectively. These numbers were 62/99 
(62.6%), 62/99 (62.6%), 13/99 (30.1%), and 31/99 (31.3%) 
for anti-HCV positive, respectively.

Assessment of abnormal ALT level
Among patients with abnormal ALT levels (n = 211), infor-
mation on high-risk exposure or risk group was unknown in 
up to 60% of patients (Table 2).

HBsAg and anti-HCV testing were conducted among 
37/211 (17.5%) and 25/211 (11.8%) of these patients with 
abnormal ALT levels. Abnormal ALT level was retested > 1 
month later in 130/211 (61.6%) patients and remained ab-
normal in 54/130 (41.5%) patients. Among those with con-
tinuously abnormal ALT level > 1 month, testing rate for 
HBsAg and HCV Ab was 13/54 (24.1%) and 10/54 (18.5%), 
respectively.

Discussion
We found that in this large retrospective clinical audit, the 
prevalence of HBsAg and anti-HCV positivity in Flanders, the 
northern portion of Belgium, were only 0.07% and 0.04%. 
Chronic viral hepatitis may be accompanied by abnormal 
ALT levels. We demonstrated an abnormal ALT level rate of 

Fig. 2 Study flowchart. A total of 84/89 practices provided data on viral hepatitis registration with a total of 38 practices providing additional information 
on cascade of care of viral hepatitis, patient characteristics, and management of abnormal ALT level. A total of 211 patients with abnormal ALT levels 
were selected at random for detailed analysis. Random selection was suggested to include every Xth patient where X is equal to the total number of 
patients with abnormal ALT levels divided by 10.
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4.9% with a lack of information on viral hepatitis high-risk 
exposure or risk group in up to 60% of patients. HBsAg and 
anti-HCV testing was conducted in respectively 17.5% and 
11.8% of this group with abnormal ALT levels.

Belgium is considered a low endemic country for HBV 
(HBsAg prevalence < 2% in the general population) and HCV 
(anti-HCV < 2%) with previous studies reporting a preva-
lence of 0.66–0.97% for HBsAg positivity and 0.12%–1.71% 
for anti-HCV positivity in the general Flemish population.18–23 
Our finding of HBsAg positivity (0.07%) is, therefore, 7–10% 
of the earlier observed prevalence in Belgium, and anti-HCV 
positivity (0.04%) is 2–33% of the expected prevalence based 
on previous studies.

These data suggest that current HBsAg and anti-HCV 
screening practices may fail to detect many infected patients 
who could benefit from counselling to prevent ongoing trans-
mission and medical management to limit progression to cir-
rhosis and hepatocellular carcinoma. The disparity between 
observed and expected prevalence in our study is supported by 

previous research conducted among primary care outpatients 
in Italy, Spain, and the United States.24–28 This finding might 
be explained by under registration and/or underdiagnosis.

Our study is unique as we minimalized the impact of under 
registration as we identified patients without an ICPC2-code 
D72 (viral hepatitis) by means of search string “hepatitis.” In 
the collection of data regarding positive HBsAg and/or anti-
HCV test, we further included patients with mention on med-
ical records (i.e. digital data from extern) and did not only 
rely on patients with a positive laboratory result.

Underdiagnosis is one of the largest gaps in the cascade 
of care of viral hepatitis.29 The World Health Organization’s 
global hepatitis strategy aims to increase viral hepatitis B and 
C diagnoses from 30% in 2020 to 90% in 2030.30 Our group 
previously demonstrated that only 2% of the primary health 
care population was tested for HBsAg or anti-HCV, which is 
in line with testing rates of 2–16% in other countries.7,24,25,31–33

The Centers for Disease Control and Prevention recom-
mends screening all adults for HBV and HCV at least once in 

Fig. 3. Hepatitis B cascade of care in the primary health care, Flanders, Belgium.

Fig. 4. Hepatitis C cascade of care in the primary health care, Flanders, Belgium.
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Table 1. Demographic characteristics among hepatitis B surface antigen 
and hepatitis C virus antibody positive patients.

Characteristics HBsAg positive
(n = 169)

Anti-HCV 
positive
(n = 99)

aBirth cohort 1955–1974
 � Yes 69 (40.8%) 50 (50.5%)
 � No 100 (59.2%) 49 (49.5%)
 � Unknown 0 (0.0%) 0 (0.0%)
Males
 � Yes 92 (54.4%) 50 (50.5%)
 � No 77 (45.6%) 49 (49.5%)
 � Unknown 0 (0.0%) 0 (0.0%)
bAlcohol abuse
 � Yes 10 (5.9%) 18 (18.2%)
 � No 79 (46.7%) 48 (48.4%)
 � Unknown 80 (47.4%) 33 (33.4%)
cOverweight
 � Yes 75 (44.4%) 39 (39.4%)
 � No 58 (34.3%) 39 (39.4%)
 � Unknown 36 (21.3%) 21 (21.2%)
dObesity
 � Yes 34 (20.1%) 17 (17.2%)
 � No 99 (58.6%) 60 (60.6%)
 � Unknown 36 (21.3%) 22 (22.2%)
Waist circumference > 94/≥80 cm for 
men/women
 � Yes 12 (7.1%) 5 (5.1%)
 � No 21 (12.4%) 11 (11.1%)
 � Unknown 136 (80.4%) 83 (83.8%)
Arterial pressure > 130/85 mmHg or 
treated for hypertension
 � Yes 57 (33.7%) 42 (42.4%)
 � No 103 (61.0%) 52 (52.5%)
 � Unknown 9 (5.3%) 5 (5.1%)
Fasting glucose > 100 mg/dl (5.6 
mmol/L) or treated for T2DM
 � Yes 40 (23.7%) 24 (24.2%)
 � No 107 (63.3%) 61 (61.6%)
 � Unknown 22 (13.0%) 14 (14.2%)
Serum triglycerides > 150 mg/dl (>1.7 
mmol/L)
 � Yes 28 (16.6%) 15 (15.2%)
 � No 86 (50.9%) 60 (60.6%)
 � Unknown 55 (32.5%) 24 (24.2%)
HDL cholesterol < 40/50 mg/dl for 
men/women (<1.0/<1.3 mmol/L)
 � Yes 25 (14.8%) 17 (17.2%)
 � No 87 (51.5%) 59 (59.6%)
 � Unknown 57 (33.7%) 23 (23.2%)
Steatosis on ultrasonography
 � Yes 28 (16.6%) 23 (23.2%)
 � No 71 (42.0%) 35 (35.4%)
 � Unknown 70 (41.4%) 41 (41.4%)

Results are presented as frequencies (percentage).
aBirth cohort 1955–1974 as they represent the bulk of HCV epidemic in 
Europe.
bAlcohol abuse is defined as > 2 units/day for females and > 3 units/day for 
males.
cOverweight was specified as body mass index > 25 kg/m2.
dObesity was specified as body mass index > 30 kg/m2.

Table 2. High-risk exposure and risk groups for hepatitis B and C among 
patients with abnormal ALT level.

Characteristics Abnormal 
ALT level
(n = 211)

Exposure to infected blood or body fluids
 � Yes 4 (1.9%)
 � No 87 (41.2%)
 � Unknown 120 (56.9%)
Needlestick injuries
 � Yes 2 (0.9%)
 � No 90 (42.7%)
 � Unknown 119 (56.4%)
aNon-sterile medical procedure in endemic area
 � Yes 0 (0.0%)
 � No 110 (52.1%)
 � Unknown 101 (47.9%)
aTattoo, piercing, or acupuncture performed in endemic 
area
 � Yes 1 (0.5%)
 � No 90 (42.7%)
 � Unknown 120 (56.9%)
Born to infected mother
 � Yes 0 (0.0%)
 � No 82 (38.9%)
 � Unknown 129 (61.1%)
Persons with occupational risk
 � Yes 4 (1.9%)
 � No 131 (62.1%)
 � Unknown 76 (36.0%)
aTraveler to an endemic area
 � Yes 22 (10.4%)
 � No 57 (27.0%)
 � Unknown 132 (62.6%)
Multiple unsafe sexual contacts
 � Yes 5 (2.4%)
 � No 86 (40.8%)
 � Unknown 120 (56.9%)
Men who have sex with men
 � Yes 2 (0.9%)
 � No 134 (63.5%)
 � Unknown 75 (35.5%)
aBorn in an endemic area
 � Yes 30 (14.2%)
 � No 143 (67.8%)
 � Unknown 38 (18.0%)
Persons with a positive family history for chronic hepa-
titis/hepatocellular carcinoma
 � Yes 2 (0.9%)
 � No 86 (40.8%)
 � Unknown 123 (58.3%)
(Ex-)drug user (intravenous)
 � Yes 2 (0.9%)
 � No 123 (58.3%)
 � Unknown 86 (40.8%)

Results are presented as frequencies (percentage).
aEndemic area was defined as HBsAg or anti-HCV prevalence > 2% in 
general population.
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their lifetime, considering the new therapeutic options as well 
as suboptimal results of risk-based screening.34,35 However, 
the World Health Organization advises risk-based screening 
in regions with a low prevalence of HBV and HCV infec-
tion.36 The European Association for the Study of the Liver 
recommends regional or national screening approaches based 
on the local epidemiology.5 Considering the low prevalence 
of HBV and HCV infection in Belgium, screening of the 
general population is not deemed cost-effective.37 Screening 
should, therefore, focus on well-defined risk groups for HBV 
and HCV infection, such as migrants and (ex-)drug users 
(intravenous). However, screening of HBV and HCV based 
on the presence of risk factors is currently unsuccessful since 
clinicians might lack the knowledge and/or time to question 
patients’ risk factors. In that respect, our current study em-
phasized that information on high-risk exposure for HBV/
HCV and risk groups was unknown in up to 60% with ab-
normal ALT value. Accordingly, there is increasing interest 
in methods for enhancing risk-based screening. Research 
indicates that offering general practitioners educational ma-
terial and sessions would increase HBV and HCV testing.38,39 
Electronic medical record reminders for HBV and HCV 
testing might further remove barriers from competing med-
ical priorities and an outdated knowledge of testing guide-
lines.40,41 Since general practitioners are tasked with caring for 
a diverse range of populations in diverse settings, additional 
support for HBV and HCV care has the potential to improve 
the cascade of care.7,41

Since elevated ALT levels might suggest the presence of 
viral hepatitis, HBV and HCV should be considered in all 
patients with abnormal ALT levels. Although the proposed 
ALT upper limit of normal varies across studies, we have 
chosen 40 IU/L as cut off for males and females; as a result, 
above this value is undisputedly considered as abnormal.42–45 
Guidelines also disagree on the necessity of routine repeat 
ALT testing on the belief that test abnormalities may be tran-
sient.46,47 The BALLETS study demonstrated that 84% of 
adults still had abnormal tests when repeated one month later, 
and accordingly, the whole cost of repeating blood tests must 
be borne in mind and might only be justified where there is a 
high degree of certainty that the abnormality will resolve in 
response to an identified acute insult.48 The prevalence of an 
abnormal ALT value in our study was around 5%; HBsAg 
and anti-HCV testing were conducted in respectively 17.5% 
and 11.8%. Among those with continuously abnormal ALT 
levels > 1 month, the testing rate for HBsAg and HCV Ab was 
still 24.1% and 18.5%, respectively.

This study has several limitations. First, the inclusion of only 
volunteer primary health care practices may represent a selec-
tion bias. Although 84/89 practices provided registration data 
on viral hepatitis, only 38/84 practices provided additional 
data on cascade of care, patient characteristics and manage-
ment of abnormal ALT level. Second, the primary health care 
practices were all from the Flemish region, the northern por-
tion of Belgium, and are therefore not representative of across 
Belgium. Third, as we only collected demographics, high-risk 
exposures for HBV/HCV, and risk groups from the HBsAg 
and/or anti-HCV positive population and not from the total 
study population, we could not assess risk factors for HBV or 
HCV infection. Nonetheless, 64% of our HBsAg population 
was born in the intermediate or high endemic country, a well-
known risk group for HBV infection.49 Moreover, 51% of the 
anti-HCV positive population consisted of the birth cohort 

1955–1974 as they represent the bulk of HCV epidemic in 
Europe.12

In conclusion, our findings demonstrate that screening for 
HBV and HCV infection can be improved in primary health 
care in a low-endemic region, especially in high-risk groups 
and patients with abnormal ALT levels. The observed sub-
optimal testing rate in primary health care may be due to a 
lack of information on high-risk exposures for HBV/HCV 
and risk groups. Persons who are unaware of their status 
cannot benefit from the newly developed therapeutic agents 
patients with chronic HBV infection, chronic HCV infection, 
and for HDV. The current results should be further discussed 
with general practitioners with the focus on interventions 
(i.e. electronic medical record reminders) to enhance testing, 
linkage to care, and treatment initiation for HBV and HCV 
infection among well-defined risk groups.
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