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Abstract

Background The COVID-19 pandemic has widespread consequences for health facilities, social contacts, and health-
seeking behaviour, affecting the incidence, diagnosis and reporting of other infectious diseases. We examined trends
in reported chronic hepatitis C virus (HCV) infections and associated transmission routes in the Netherlands to identify
the potential impact of COVID-19 on access to healthcare (testing) services.

Methods We analysed notification data of patients with chronic HCV reported to the National Notifiable Disease
Surveillance System from January 2019 until December 2021 in the Netherlands. Rates of newly reported chronic
cases per 100,000 population with 95% confidence intervals (Cl) were calculated, and we compared proportional
changes in transmission routes for chronic HCV between 2019, 2020 and 2021.

Results During the study period, a total of 1,521 chronic HCV infections were reported, 72% males, median age 52
years, and an overall rate of 8.8 (95%Cl 8.4-9.2) per 100,000 population. We observed an overall decline (-41.9%) in
the number of reported chronic HCV in 2020 compared to 2019, with the sharpest decline in men who have sex with
men (MSM)-related transmission (-57.9% in 2020, p=0.005).

Conclusions Reported cases of chronic HCV strongly declined during the COVID-19 pandemic when healthcare
services were scaled down. Between February and June 2021, reported chronic HCV cases increased again, indicating
a recovery of healthcare services. MSM showed the largest decline compared to other groups. Further research is
needed to fully understand the impact of access to healthcare, health seeking behaviour, and (sexual) transmission
risks of HCV during the COVID-19 pandemic.
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Hepatitis C virus (HCV) is a blood borne virus that
can lead to recently acquired and chronic HCV infec-
tion. Without treatment, a recently acquired infection
becomes chronic in approximately 75% of the cases [1].
If untreated, chronic infection could lead to liver cirrho-
sis and cancer [2]. Worldwide an estimated 71 million
people are living with a chronic HCV infection [3]. In the
Netherlands around 23 thousand people (8,000—38,000)
were estimated to have (had) chronic HCV in 2016; about
0.16% of the adult population [4]. Since 2016, direct-act-
ing antivirals (DAA) became available for treating HCV.
Treatment with DAA is highly effective [5], and sustained
virological response is associated with a marked improve-
ment in prognosis [6].

In 2016 the World Health Assembly set goals to elimi-
nate viral hepatitis, including hepatitis C, as a public
health problem, and published updated strategies in 2022
[7]. Before 2030, the aim is to reduce new infections by
90%, to reduce hepatitis related deaths by 65%, to diag-
nose at least 90% of people with hepatitis C, and at least
80% of those should receive appropriate treatment, com-
pared with a 2015 baseline [8]. In 2016, a Dutch National
Hepatitis Plan [9] was developed, which implemented
strategies to reach these elimination goals. This included
(innovative) identification of the heterogenous group
of undiagnosed patients and previously diagnosed but
untreated patients [10].

In 2020, SARS-CoV-2, the virus causing COVID-19,
was introduced in the Netherlands and impacted soci-
ety and health care systems. A variety of social distanc-
ing measures was introduced, including a lockdown
from March-May 2020 and a second, less-strict, lock-
down from mid-October 2020 until January 2021. From
February 2021 onwards, an evening curfew, among oth-
ers, was implemented. When more people became vac-
cinated against SARS-CoV-2, restrictions were gradually
lifted from May 2021 onwards [11]. In 2021, Sonneveld
et al. reported a significant decrease of 40% in chronic
hepatitis C diagnoses that mirrored the COVID-19 hos-
pital admissions [12]. They highlighted the importance to
refocus on the WHO elimination goals by identifying and
linking undiagnosed hepatitis patients to testing and care.
Recently, van Dijk et al. estimated the effect of COVID-
19 on the elimination of HCV in a mathematical model,
by including an annual reduction of 42% in diagnosed
(and treated) HCV patients [13]. When including this
COVID-19 effect in the model, the Netherlands would
still be on track to reach the elimination goals by 2030.
However, the modeled COVID-19 scenarios resulted in a
prediction of more cases of decompensated liver cirrho-
sis and hepatocellular carcinoma [13, 14].

In the Netherlands, the highest prevalence of chronic
HCYV infections is found in people who inject(ed) drugs
(PWID), first generation migrant populations, and men
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who have sex with men (MSM) [15], but migrant popu-
lations represent the largest group in terms of absolute
numbers of chronic infections. The COVID-19 pan-
demic may differentially impact the detection of chronic
HCV infections among these populations. The current
study examined the impact of COVID-19 and its related
measures on (trends in) the number of chronic HCV
infections from 2019 to 2021, separate for each route of
transmission (MSM, PWID and other/unknown).

Methods

Data collection

The Dutch Public Health Act states that recently acquired
and chronic HCV is classified as a group B2 infectious
disease that is mandatory to report to the local Public
Health Service (PHS) [16]. The PHS reports these cases
to the National Notifiable Disease Surveillance System
(Osiris) of the National Institute for Public Health and
the Environment (RIVM) through an electronic ques-
tionnaire that includes demographic and epidemiological
information including self-reported most likely route of
transmission. Before 2018 only recently acquired HCV
infections were notifiable, but since 2019 mandatory
reporting of chronic HCV infections was introduced
[17], because of the availability of highly effective treat-
ment and to better monitor the (characteristics of the)
HCV epidemic in the Netherlands.

A chronic HCV infection or infection with unknown
duration is defined in the national guidelines of the RIVM
as a first detection of HCV RNA and/or HCV core-anti-
gen where the infection cannot be classified as a recently
acquired infection or re-infection [15]. These infections
are reported as ‘chronic/unknown’ (further described as
‘chronic’ under the assumption that the majority of the
unknows is chronic). We included all chronic HCV cases,
reported through Osiris, from January 2019-December
2021. For the time trend analysis per month, we used the
date of diagnosis. For 79 cases (5.1%), date of diagnosis
was missing, so we used date of reporting to the RIVM.

Data analysis

Annual rates of newly reported cases of chronic HCV
infection per 100,000 population and 95% confidence
intervals (CI) were calculated [18]. We compared 2019
with 2020 and 2021 by using an unconditional maximum
likelihood estimation (Wald) (R-package epitools) to cal-
culate p-values.

Descriptive statistics were used to summarize annual
numbers by age, sex, most likely route of transmission,
HIV status, reporting PHS region, and country of birth.
Also, we calculated proportional changes in the num-
bers of reported cases between the three calendar years
of diagnoses. To determine if the reported route of
transmission, sex, HIV status, reporting PHS region and
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country of birth correlated with the diagnosis year, we
used Pearson’s chi square test (R-package stats). P-values
lower than 0.05 were considered statistically significant.
Statistical analyses were conducted using R 4.0.2 Statisti-
cal Software.

Ethical approval

This study was conducted in accordance with relevant
guidelines and regulations. Standard surveillance pro-
cedures were used to collect data regarding cases that
were pseudonymized, as approved by the Dutch National
Institute of Public Health. The need for ethical approval
and informed consent was waived, as the collection
of data complies with the exceptions for not asking
informed consent as formulated under article six in the
Dutch Implementation Act General Data Protection Reg-
ulation (GDPR).

Results

Between 2019 and 2021, a total number of 1,521 cases
of chronic HCV infections were reported to the RIVM.
The rate per 100,000 population was significantly higher
in 2019 (3.88; 95% CI 3.59-4.18) compared to 2020 (2.24;
95%CI 2.01-2.46, p<0.001), and also compared to 2021
(2.63; 95%CI 2.39-2.87, p<0.001).

An overall decline of 41.9% in reported chronic cases
was observed from 2019 (n=671) to 2020 (n=390), with
the sharpest decline at the start of the COVID-19 pan-
demic (March-April 2020), when the first lockdown was
implemented in the Netherlands (Fig. 1). An increase of
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17.9% in reported cases was observed from 2020 to 2021
(n=460) (Table 1; Fig. 1).

The overall median age at diagnosis was 52 years [IQR
40-61], and 71.8% were male (n=1092) (Table 2). 19% of
the cases were reported by the Amsterdam Public Health
(PHS) region (n=289), and most were born outside the
Netherlands (n=855, 56.2%). Foreign-born countries
most often reported were Poland (n=133), Russia (n=48)
and Latvia (n=48). Of cases, 5.5% was co-infected with
HIV, but HIV status was unknown for more than half of
reported cases (n=861, 56.6%).

Sex, median age, PHS region where HCV was reported,
and country of birth did not statistically differ over the
years (data not shown). Proportions of cases with HIV
status changed between 2019, 2020 and 2021, however
not statistically significant as the percentage of miss-
ing data was higher in 2020 when compared to 2019
and 2021 (56.5% versus 61.5% and 52.6%, respectively)
(Table 2).

Of all documented routes of transmission, MSM
showed the largest proportional decline in the reported
number of chronic HCV infections over time: -57.9%
from 2019 to 2020 (p=0.005), and a further proportional
decrease by 20.0% from 2020 to 2021, although not sig-
nificant (p=0.592)(Table 1). Needle-stick/bite/blood
incident transmission did not significantly decline from
2019 to 2020 (p=0.763), however increased by 44.6%
from 2020 to 2021 although not statistically significantly
(p=0.101). For all remaining transmission routes the
number of cases did not significantly differ between 2019
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Fig. 1 Chronic Hepatitis C virus cases per month including the timeline of COVID-19 measures in the Netherlands, 2019-2021
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Table 2 Demographic characteristics of chronic Hepatitis C virus cases in the Netherlands, 2019-2021

2019 2020 2021 Total

n % n % n % n %
Total 671 390 460 1,521
Sex 486 724 282 72.3 324 704 1092 718
- Male 185 276 108 27.7 135 293 428 28.1
- Female 0 0.0 0 0.0 1 0.0 1 0.0
- Unknown
Age (in years) 51 54 52 52
- Median 19 10 4 4
- Min 90 84 88 90
- Max
PHS region 132 197 74 19.0 83 180 289 19.0
- Amsterdam 539 80.3 316 81.0 377 82.0 1232 81.0
- Other
Country of birth 199 29.7 104 26.7 133 289 436 287
- The Netherlands 354 52.8 222 56.9 279 60.7 855 56.2
- Other countries 118 17.6 64 164 48 104 230 15.1
- Unknown
HIV status 41 6.1 16 4.1 27 59 84 55
- Positive 251 374 134 344 191 41.5 576 379
- Negative 379 56.5 240 615 242 52.6 861 56.6
- Unknown

PHS: Local Public Health Service; HIV: Human Immunodeficiency Virus

For a large proportion of cases with chronic HCV infection the transmission route was unknown (631/1,521, 41.5%)(Table 2). Of the (self-)reported most likely
transmission route, injecting drug use represented the majority of the cases (498/890, 56.0%), followed by needle-stick/bite/blood incident transmission risk
(121/890, 13.6%), MSM transmission risk (67/890, 7.5%), and other risks (204/890, 22.9%) (Table 2)

[28]. Furthermore, the trend of the reported number of
diagnosed recently acquired HCV infections in the Neth-
erlands showed a similar decline as the chronic HCV
infections, with a decrease of 30% between 2020 and
2021 [29]. However, we expect that a decline in recently
acquired HCV infections, due to reduced sexual risks
during the pandemic, had little impact on the current
rates of chronic HCV. The detection of a chronic HCV
infection can take decades, as most patients do not
immediately experience symptoms [30, 31], and seek
healthcare by themselves. A decline in HCV-screening
and -treatment, therefore, could subsequently lead to
an increase in HCV associated morbidity and mortality,
especially if missed cases during that period do not enter
care in a later phase [12]. Hence, it is promising that
numbers of diagnosed HCV infections increased again in
2021, likely as a result of the recovery of the healthcare
system. However, as HCV infections are typically not
diagnosed as a result of cirrhosis-related complications
but as a result of additional testing upon finding elevated
liver values [12], it remains unclear whether missed HCV
patients due to COVID-19 restrictions in 2020 will re-
enter the healthcare system in the short term.

Limitations

We used routinely collected surveillance data to guide
policy making, which includes self-reported data on
transmissions route, which is prone to recall bias. Also,
the dataset used included only one year prior to the

COVID-19 pandemic, as chronic HCV is mandatory
to report from 2019 onwards. Furthermore, we cannot
exclude that in our reference year 2019, the start of the
surveillance of chronic HCV cases, could have biased
the trend towards higher numbers in 2019. For example,
public health services might have reported cases identi-
fied before 2019 as newly found cases or physicians might
have made more effort to find and diagnose chronic HCV
cases due to a renewed awareness for chronic HCV, thus
resulting in an overestimation of the COVID-19 effect
on the incidence of chronic HCV. However, when com-
paring our data with all diagnosed HCV infections col-
lected through sentinel surveillance among a nationwide
network of designated laboratories, no significant change
in the percentage of infections reported is present for
2019 and 2020. In 2019, 357 cases (53%) were reported
in the sentinel surveillance and 671 in our dataset, and in
2020 this was 211 and 390 respectively (54%) [32]. This
suggests that chronic HCV diagnosis numbers were rela-
tively stable in the years preceding the pandemic, and
that 2019 is a valid reference year.

Another limitation is the large proportion (41.5%) of
missing data on transmission routes. The majority of
chronic HCV infections occurs in the so-called ‘difficult-
to-serve’ populations including people with a migration
background and PWID. Professionals may have encoun-
tered cultural and language barriers during source find-
ing interviews. Also, recall bias is likely as patients
could be infected years or even decades ago, and might
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not remember the most likely route of transmission.
Therefore, it remains difficult to explain the observed
trends among the group with un unknown route of
transmission.

Conclusions

In conclusion, we observed a substantial impact of the
COVID-19 pandemic on reported chronic HCV infec-
tions in the Netherlands, especially for MSM-related.
This was also the first evaluation of the newly imple-
mented mandatory reporting of chronic HCV in the
Netherlands, and trends in chronic HCV cases notified
should be closely monitored over the following years.
Based on our results, we have updated the surveil-
lance questionnaire for chronic HCV cases reporting by
including additional information on the applicant of the
diagnostic test to gain more insight in locations of HCV
testing and potentially also on transmission risks. With
further research we get more insight into the impact of
access to healthcare, health seeking behaviour, and (sex-
ual) transmission risks during the pandemic on reported
chronic HCV infections.
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