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About Stichting HIV Monitoring 
Stichting HIV Monitoring (SHM), the Dutch HIV monitoring foundation, was founded 
in 2001 and appointed by the Dutch minister of Health, Welfare and Sport as the 
executive organisation for the registration and monitoring of HIV-positive 
individuals in the Netherlands.

In collaboration with the HIV treatment centres in the Netherlands, SHM has 
developed a framework for systematically collecting HIV data for the long-term 
follow up of all registered individuals. The Netherlands is the only country in the 
world to have such a framework, which enables healthcare professionals to aspire 
to the highest standard of HIV care. 

SHM contributes to the knowledge of HIV by studying the course of the infection 
and the effect of its treatment. To this end, SHM follows the treatment of every 
HIV-positive man, woman and child in care in the Netherlands and registered in 
the national observational HIV cohort, ATHENA. Continuous collection of data  
is carried out at 24 HIV treatment centres and subcentres and 4 paediatric HIV 
centres in the Netherlands. Patient data are collected and entered into the database 
in a pseudonymised form for storage and analysis. In this way SHM is able to 
comprehensively map the HIV epidemic and HIV treatment outcomes in the 
Netherlands. 

Our mission
To further the knowledge and understanding of all relevant aspects of HIV infection, 
including comorbidities and co-infections (such as viral hepatitis), in HIV-positive 
persons in care in the Netherlands. 

www.hiv-monitoring.nl
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4. Viral hepatitis
Colette Smit, Anders Boyd, Marc van der Valk, Joop Arends, Peter Reiss

Box 4.1: Definitions of hepatitis C infection.

Chronic hepatitis C virus (HCV) infection
Individuals who remain HCV RNA-positive for longer than 6 months after their 
first known positive HCV RNA test result.

Acute HCV infection1,2 
1.	 		Case definition of acute hepatitis C virus according to preferred criteria1 
	 	Positive anti-HCV IgG with a documented negative anti-HCV IgG within the 

previous 12 months. 
	 	or:	
	 	Detectable HCV RNA in the presence of either a documented negative HCV 

RNA test or a documented anti-HCV IgG seroconversion within the previous  
12 months.

2.	 	Case definition of acute hepatitis C virus according to alternative criteria1

	 	Detectable HCV RNA in association with a rise in alanine aminotransferase 
(ALT) (>200 IU/l) with a documented normal ALT within the past 12 months. 

Spontaneously cleared HCV infection 
1.	 	Individuals with a documented positive test result for HCV antibody, a 

subsequent negative HCV RNA test result and no prior history of medical 
treatment.

2.	 	Individuals who did not fulfil the definition of acute HCV infection, but had a 
positive HCV RNA test result that became negative within 6 months without 
treatment. 

SVR12
Sustained virological response, defined as a negative HCV RNA test result 12 weeks 
after treatment discontinuation in individuals treated for prior documented 
acute or chronic HCV infection.

SVR24
Sustained virological response, defined as a negative HCV RNA test result 24 weeks 
after treatment discontinuation in individuals treated for prior documented acute 
or chronic HCV infection.

https://www.ncbi.nlm.nih.gov/pubmed/21139491
https://www.ncbi.nlm.nih.gov/pubmed/21325703
https://www.ncbi.nlm.nih.gov/pubmed/21139491
https://www.ncbi.nlm.nih.gov/pubmed/21139491
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Hepatitis C re-infection
Detectable HCV RNA after an earlier achieved SVR12 or SVR24, or spontaneous 
HCV clearance, or documentation of a new infection with a different genotype.

Severe (chronic) liver disease
Presumptive, based on clinically documented evidence of:
•  bleeding from gastric or oesophageal varices, hepatic encephalopathy or hepa-

to renal syndrome and/or 
•  chronic liver disease based on radiographically or endoscopically documented 

evidence of the presence of portal hypertension in terms of oesophageal 
varices, ascites, splenomegaly and reversal of portal blood flow and/or cirrhosis.

Definitive	if:
Liver transplantation or presumptive combined with a pathology, histology or tran-
sient elastography report documenting severe liver fibrosis or cirrhosis (Metavir 
score F3-F4 or transient elastography stiffness ≥8kPa).

Background
Infection with hepatitis C virus (HCV) and hepatitis B virus (HBV) is generally 
uncommon in the Netherlands. It is estimated that 0.1 to 0.4 percent of the general 
Dutch population has evidence of ever having been exposed to HCV and that the 
same percentage has ever been exposed to HBV3,4,5. In contrast, HCV and HBV 
co-infections are far more prevalent in HIV-positive individuals due to shared 
routes of transmission6.

Individuals with chronic HCV and HBV infection are at risk of developing liver 
fibrosis, which, in time, may lead to cirrhosis and can ultimately result in end-
stage liver disease and hepatocellular carcinoma (HCC)7,8. HBV infection can also 
directly lead to HCC without prior cirrhosis. Progression to severe liver disease 
takes, on average, 20 to 30 years in individuals mono-infected with HCV or HBV9,10. 
While liver fibrosis progression was faster in HIV co-infected persons prior to the 
availability of combination antiretroviral therapy (cART), the rate of such 
progression in those with optimally managed HIV has since become increasingly 
similar to that in HCV or HBV mono-infected individuals11,12. 

This chapter reports on the demographic and clinical characteristics, severe chronic 
liver disease and mortality, as well as responses to treatment, in the population 
with HIV and HCV and/or HBV co-infection. 

https://www.ncbi.nlm.nih.gov/pubmed/22078095
http://www.hepatitis.nl
http://www.njmonline.nl/article.php?a=2108&d=1382&i=225
https://www.ncbi.nlm.nih.gov/pubmed/12859323
http://onlinelibrary.wiley.com/doi/10.1002/hep.510260338/abstract
https://www.ncbi.nlm.nih.gov/pubmed/12037146
https://www.ncbi.nlm.nih.gov/pubmed/9672166
https://www.ncbi.nlm.nih.gov/pubmed/17213288
https://www.ncbi.nlm.nih.gov/pubmed/26186987
https://www.ncbi.nlm.nih.gov/pubmed/30411848
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Box 4.2: Viral hepatitis data in the ATHENA cohort in the Netherlands.

Population described in this chapter
All individuals ever registered up to 1 May 2019, based on the database lock in 
May 2019.

HCV

Demographic and clinical characteristics
As of May 2019, 26,247 HIV-1-positive adults (≥18 years of age at time of HIV-1 
diagnosis) had ever been registered by Stichting HIV Monitoring (SHM) and in care 
in one of the HIV treatment centres in the Netherlands. Of those individuals, 
24,600 (94%) were ever screened for HCV co-infection and 2,881 (12%) had a positive 
result with an HCV antibody test and/or HCV RNA test. This confirms the far 
greater prevalence of HCV in the HIV-positive population than estimated for the 
general population in the Netherlands (Figure	 4.1). HCV RNA data were not 
documented in 174 of these 2,881 individuals (6%). Of these 174 individuals, 119 are 
known to have died, 20 to have been lost to care, and 11 to have moved abroad; for 
the remaining 24 individuals with a positive HCV antibody test result, the reason 
for an undocumented HCV RNA was unknown. Of the remaining 2,707 individuals 
with positive HCV RNA test results, 758 (28%) were initially diagnosed with acute 
HCV infection that progressed to chronic infection and 1,277 (47%) were classified 
as already having chronic HCV infection (HCV RNA test result documented to have 
remained positive for more than 6 months after the first positive result at time of 
HCV diagnosis). Another 552 (20%) individuals had evidence of spontaneous 
clearance of HCV; the demographic characteristics of these are shown in Appendix	
table	4.1. The remaining 120 individuals of the 2,704 with available HCV RNA data 
had one positive HCV RNA test result, but no registered follow-up results, rendering 
it impossible to determine whether their HCV infection was acute or chronic at the 
time of diagnosis. This group of individuals was therefore excluded from further 
analysis. 
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Figure 4.1: Flowchart of HIV-positive individuals tested at least once for hepatitis C virus (HCV).
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The analyses described in the remainder of this section on HCV are therefore 
limited to the 2,035 individuals who could be definitively classified as having either 
chronic (n=1,277) or acute (n=758) HCV infection at the time of the primary HCV 
diagnosis. Most of these were male (81% and 99%, respectively), and the majority 
originated from the Netherlands (chronic: 737/1,277 [58%]; acute: 583/758 [77%]) 
(Table	 4.1). Fifty-nine percent of the individuals ever registered and who had 
acquired HIV through injecting drug use (IDU) had a chronic HCV infection (436 of 
the total 739 people who use/used injecting drugs [PWID]). In the men who have 
sex with men (MSM) HIV transmission group, 3% had a chronic HCV infection (521 
of the total of 15,041 MSM) and 5% had a documented acute HCV infection (715 of 
the total of 15,041 MSM). Finally, compared with individuals without acute or 
chronic HCV, those with spontaneous clearance of HCV more often were female, 
and less often Dutch (p<0.001) (Table	4.1).
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Table 4.1: Demographic characteristics of individuals co-infected with HIV/hepatitis C virus (HCV) registered in 

the SHM database, 1998-2018.

Total Chronic HCV Acute HCV

Total number of individuals screened for HCV 24,600 1,277 758

Male gender, n (%) 20,204 (82) 1,038 (81) 749 (99)

Region, n (%) 

Netherlands

Europe

Sub-Saharan Africa

Caribbean/South America

South-east Asia

Other

13,835 (56)

1,634 (7)

3,348 (14)

3,005 (12)

862 (3)

1,916 (8)

737 (58)

200 (16)

44 (3)

84(7)

43 ()

169 (13)

583 (77)

65 (9)

11 (1)

46 (6)

18 (2)

35 (5)

HIV transmission route, n (%) 

Men who have sex with men 

Heterosexual

People who use/used injecting drugs

Other

15,041 (61)

7,299 (30)

739 (3)

1,548 (6)

521 (41)

160 (13)

436 (34)

160 (12)

715 (94)

24 (3)

7 (1)

12 (2)

cART, n (%) 23,586 (96) 1,222 (96) 754 (99)

HCV genotype (GT), n (%*)

Total determined

GT 1

 1a

 1b

 1c, 1a/b or not further specified

GT 2

GT 3

GT 4

GT 5&6

1,147 (90)

704 (55)

423 (60)

94 (13)

187 (27)

55 (5)

205 (18)

181 (16)

2 (0.1)

680 (90)

485 (71)

404 (83)

21 (4)

60 (12)

37 (5)

15 (2)

142 (21)

1 (2)

Deaths, n (%) 2,679 (11) 303 (24) 27 (4)

*percentage of total number of individuals with an available HCV genotype.

Legend: n=total for each category; (%)=percentage of the total for each column; HCV=hepatitis C virus; 

cART=combination antiretroviral therapy. 

The HCV genotype was determined and documented in the clinical records of 1,147 
of the 1,277 individuals (90%) with a chronic HCV infection. Of the individuals with 
a genotype determination, the majority (61%) were infected with HCV genotype 1 
(n=704); of those persons, 60% were infected with genotype 1a (n=423) and 13% 
with genotype 1b (n=94). Five percent (n=55) were infected with HCV genotype 2, 
18% (n=205) with genotype 3, and 16% (n=181) with genotype 4. One person was 
infected with genotype 5 and one with genotype 6.
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HCV genotype was also determined for 680 of the 758 individuals (90%) with an 
acute HCV infection. Individuals with an acute HCV infection were most likely to 
be infected with either genotype 1 (71%, n=485) or genotype 4 (21%, n=142). Of the 
485 infected with genotype 1, 83% (404) were infected with genotype 1a and 4% (21) 
with genotype 1b. 

Changes over time

Testing for HCV over time
Screening for HCV infection among HIV-positive individuals ever registered has 
increased over calendar time. In 1998, 34% of the HIV-positive individuals in care 
had never been screened for the presence of HCV infection in that specific calendar 
year. However, with time, a strong and steady increase in the proportion of 
individuals with a known HCV status has been observed, and, in 2018, only 2% of 
the individuals in care had never been screened for HCV co-infection (Figure	4.2).  
In 2018, unknown HCV status was relatively more common among individuals 
with heterosexually acquired HIV (206/5,682, 3.6%) or with another or unknown 
mode of HIV acquisition (41/866, 4.7%) and relatively less common among MSM 
(1.8%) and PWID (0.3%). 

Figure 4.2: Percentage of individuals in care with an unknown hepatitis C and hepatitis B status per calendar 

year of care.
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Prevalence of chronic HCV co-infection in individuals per calendar year
The overall prevalence of ever being diagnosed with a chronic HCV co-infection 
among HIV-positive individuals ever registered decreased from 11.1% in 1998 to 
4.8% in 2018, but was not equally distributed among HIV transmission categories. 
The highest prevalence was found among individuals who had acquired HIV by 
injecting drug use, and this number varied between 61% and 72% over calendar 
years (Figure	4.3A). 

Figure 4.3: Prevalence of A) chronic hepatitis C virus (HCV) co-infection and B) detectable HCV RNA, per calendar year.
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Prevalence of individuals with detectable HCV RNA 
Figure	4.3B shows the proportion of individuals with an active HCV infection over 
calendar time (defined as a time-updated positive HCV RNA test result), regardless 
of a diagnosis of chronic or acute infection or re-infection. Individuals were inclu-
ded in follow-up time if they were in care in a specific calendar year and the HCV 
RNA positivity was based on a last available HCV RNA test result before the end of 
that calendar year. The overall proportion of individuals with detectable HCV RNA 
varied between 2.7% in 1998 and 5% in 2007, but it dropped to 0.8% in 2018. In MSM, 
the highest proportion of HCV RNA positivity was 4%; by 2018, the proportion of 
positive HCV RNA tests in this group had decreased sharply to 0.7%.

Incidence of acute HCV infection over time
For the purpose of this analysis, the definition of acute HCV infection includes only 
cases of primary acute HCV infection (first diagnosis of HCV). The definition of 
acute HCV is consistent with the definition according to the European AIDS 
Treatment Network (NEAT) preferred criteria1. In addition, we expanded this 
definition with alternative criteria1,2. In brief, this alternative definition is based on 
detectable HCV RNA associated with an acute rise in alanine aminotransferase 
(ALT) greater than five times the upper limit of normal (>200 U/l) and with a 
documented normal ALT within the past 12 months, together with no change in 
antiretroviral regimen in the last 6 months. As SHM has only routinely collected 
ALT levels since 2012, the incidence of acute HCV according to the alternative 
criteria is reported from 2012 onwards. 

There were important differences in the incidence of the first diagnosis of acute 
HCV infection in terms of HIV transmission category. The vast majority of acute 
HCV infections occurred in MSM (715/758 [94%]). In PWID or former PWID, in 
contrast to the high prevalence of HCV, the overall incidence of acute HCV was low 
and occurred in only 7 cases. This is probably due to the high background prevalence 
of HCV infection in former PWID, together with injecting drug use having become 
very uncommon in the Netherlands. Twenty-four cases occurred among individuals 
who had acquired HIV heterosexually. 

Figure	4.4 shows both the incidence of acute primary HCV infection and all newly 
diagnosed acute primary and chronic HCV diagnoses among MSM over time.  
The overall rate of acute HCV infection in this group was 4.5 per 1,000 person years 
(PY) (95% CI, 4.2-4.9). When the preferred NEAT acute HCV definition was used,  
the incidence increased from 0 diagnoses per 1,000 PY in 1998 to a peak of 8.4  
and 8.7 per 1,000 PY in 2007 and 2008, respectively. The incidence, which was  
6.5 diagnoses per 1,000 PY in 2015, after the start of increasing direct-acting 

https://www.ncbi.nlm.nih.gov/pubmed/21139491
https://www.ncbi.nlm.nih.gov/pubmed/21139491
https://www.ncbi.nlm.nih.gov/pubmed/21325703
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antiviral agents (DAA) uptake in 2014, declined to 2.6 in 2016 and then stabilised at 
2.8 diagnoses per 1,000 PY in 2017.

As expected, incidence rates among MSM were higher when the preferred and 
alternative case definitions of acute HCV were combined, with incidence rates of 
7.6 diagnoses per 1,000 PY in 2015, 3.7 in 2016 and 3.2 in 2017. The incidence of all 
newly-diagnosed HCV infections was higher during the overall observation period. 

Figure 4.4: Incidence of acute primary hepatitis C infection (blue line) and all acute primary and chronic HCV 

diagnoses (red line) among men who have sex with men per calendar year. Note: Low numbers in 2018 may 

be due to a delay in data collection.
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Treatment for HCV infection
The primary aim of HCV treatment is to achieve a sustained virological response 
(SVR)13. Treatment has changed markedly in recent years. In the past, treatment 
consisted of interferon alpha (IFN alpha), and subsequently pegylated interferon 
alpha (PEG-IFN alpha), in combination with ribavirin (RBV) for a period of 24 or 48 
weeks, depending on HCV genotype. However, in April 2012, the first generation 
HCV NS3/4a protease inhibitors (PI) boceprevir and telaprevir, two DAAs active 
against HCV genotype 1, became available in the Netherlands14,15. These agents 
were subsequently used as part of triple therapy that included one of those two 
agents, together with PEG-IFN alpha and RBV. Subsequently, the HCV NS5B 
polymerase inhibitor sofosbuvir was introduced in the Netherlands in 2014. 
Initially, due to government restrictions, sofosbuvir was only reimbursed for a 
defined group of individuals infected with HCV, including those with severe liver 
fibrosis and cirrhosis. Later, in November 2015, sofosbuvir was made available for 
all individuals infected with HCV regardless of their fibrosis status, and shortly 
thereafter, additional novel DAAs became available such as new HCV NS3/4A 
protease inhibitors (simeprevir, paritaprevir and grazoprevir), NS5A inhibitors 
(daclatasvir, ledipasvir, ombitasvir, elbasvir, velpatasvir and pibrentasvir) and an 
NS5B polymerase inhibitor (dasabuvir). An overview of DAA-containing HCV 
treatment combinations currently available in the Netherlands can be found at 
https://hcvrichtsnoer.nl/.

Figure	 4.5 shows the absolute number of individuals who have started HCV 
treatment per calendar year. Among the 2,035 individuals ever diagnosed with 
chronic or acute HCV, 1,610 have ever received HCV treatment; of those, 448 have 
received HCV treatment more than once, including people who were unsuccessfully 
treated and those who re-acquired HCV after prior successful treatment.

http://www.eacsociety.org/guidelines/eacs-guidelines/eacs-guidelines.htm
http://www.zorginstituutnederland.nl
https://www.ncbi.nlm.nih.gov/pubmed/26314715
https://hcvrichtsnoer.nl/
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Figure 4.5: Number of HIV/HCV co-infected individuals starting hepatitis C treatment per calendar year.  

Note: low numbers in 2018 may be due to a delay in data collection.
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Treatment with IFN alpha/PEG-IFN alpha plus ribavirin and boceprevir or telaprevir
The outcome for people treated with the former PEG-IFN regimens was described 
in detail in SHM’s 2016 monitoring report16. As these regimens have not been used 
since 2016 due to the availability of more novel DAAs, they are no longer included 
in this report. 

Treatment with novel DAAs
In total, at the time of the database lock on 1 May 2019, 961 individuals were known 
to have started a DAA regimen; 62 of those had been treated more than once with 
a DAA regimen. Reasons for receiving DAA treatment twice were: re-infection 
(n=26), no virologcial response during the first episode of DAA treatment (n=24), 
toxicity (n=2), and other reasons (n=6). Of the 1,026 DAA treatment episodes,  
11 occurred in 2014, 296 in 2015, and 511 in 2016. The number of treatment episodes 
decreased to 143 in 2017 and 65 in 2018 (Figure	4.5). 

The most frequently used DAA regimens were 1) sofosbuvir plus ledipasvir +/- RBV 
(n=532), and 2) sofosbuvir plus daclatasvir +/- RBV (n=245). Finally, 27 individuals 
who had previously been treated with DAAs are known to have died. The causes of 
death were liver disease (n=7), non-AIDS-defining malignancies (n=4), 
cardiovascular disease (n=3), non-AIDS-defining infection (n=3) and non-natural 
death (n=2); the remainder included alcohol and substance use, AIDS, lung disease, 
and unknown causes. 

Outcome
HCV RNA data were collected up to 1 May 2019. At that point, 944 out of 1,026 treat-
ment episodes had been completed with one of the DAA regimens, and sufficient 
time had elapsed since discontinuation of treatment to enable calculation of the 
SVR12 rate. In total, 919 of these 944 individuals achieved an SVR12 (97%), with the 
same rate for both treatment-naive and pre-treated individuals and for those with 
severe liver disease. Twenty-five individuals failed to achieve an SVR12. This group 
was not specifically different from the group that did achieve an SVR regarding 
HIV transmission mode, region of origin, CD4 cell counts, and HIV RNA. 

Continuum of care for those with diagnosed HCV co-infection
Figure	 4.6 shows the HCV continuum of care based on the number of persons 
known to be in HIV care as of 31 December 2018, with data from previous monitoring 
reports for 2014-2018 shown for comparison. Out of a total of 2,035 individuals 
linked to HIV care and diagnosed with HCV, 1,533 (75%) were retained in care,  
and 502 individuals were no longer in care (330 had died, 88 moved abroad and 84 

http://www.hiv-monitoring.nl/english/research/monitoringreports/20
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were lost to care). Of those still alive and in care, 1,412 (92%) had ever received 
treatment for HCV. Of the 1,412 individuals treated for HCV, 1,372 (97%) had 
completed HCV treatment, with enough data available to calculate the HCV 
treatment response (SVR12 for the DAAs and SVR24 for the older regimens). Overall, 
1,285 of the 1,372 persons who completed treatment (94%) had achieved an SVR, 
including those who had achieved an SVR on a pegylated interferon-containing 
regimen. 

As a result, 248 of the 1,533 individuals who were known to be alive and in care as 
of 31 December 2018 in one of the Dutch HIV treatment centres (16%) still needed 
HCV treatment: 
• 121 individuals had never been treated for HCV; 116 of these were receiving cART for 

HIV during their last clinical visit, and 108 of these 121 individuals had an HIV RNA 
<100 copies/ml; the proportion untreated was higher among PWID (13%) or persons 
with an unknown HIV transmission mode (12%) compared to MSM (7%) (p=0.01).

• 56 had been unsuccessfully treated for HCV; 11 of these individuals had 
documented evidence of severe liver disease.

• 71 were still being treated or had insufficient time after treatment discontinuation 
to allow SVR calculation. 

Of the 71 individuals for whom SVR could not yet be calculated due to insufficient 
time since treatment discontinuation, all had been treated with novel DAA 
combinations. For that reason, we extrapolated the observed DAA SVR rate of 97% 
to these individuals and assumed that 69 of the 71 will achieve SVR. This resulted 
in a more realistic estimate of individuals (248-69=179) who remained untreated 
or unsuccessfully treated. 
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Figure 4.6: Hepatitis C continuum of care. 
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HCV re-infection
Re-infection with HCV following successful treatment has been reported mainly 
in HIV-positive MSM17,18,19, with high rates of re-infection found among MSM in the 
Netherlands, Germany20 and the United Kingdom21. 

To identify possible HCV re-infection among HCV co-infected individuals, we selected 
the 1,450 individuals who had initially achieved an SVR after ever having received any 
type of HCV treatment. For these 1,450 individuals, the incidence of HCV re-infection 
was reported between 2010 and 2018. Follow-up time was calculated from the date of 
SVR, or if the SVR was achieved before 2010, from 1 January 2010 onward, until the 
earliest date of HCV re-infection, death, or last known contact.

Of these 1,450 individuals, 147 (10%) had documented detectable HCV RNA levels 
after having an earlier documented SVR, indicative of HCV re-infection. The median 
time between SVR and HCV re-infections that occurred from 2010 onwards was  
1.6 years (IQR 0.9-3.5). For 49 of these 147 individuals (33%), an HCV genotype switch 
was reported, providing additional evidence of HCV re-infection. 

https://www.ncbi.nlm.nih.gov/pubmed/21857492
https://www.ncbi.nlm.nih.gov/pubmed/15802989
https://www.ncbi.nlm.nih.gov/pubmed/30829744
https://www.ncbi.nlm.nih.gov/pubmed/24580777
https://www.ncbi.nlm.nih.gov/pubmed/23736152
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Most individuals who became re-infected were MSM (131/147, 89%). Another five 
were PWID (5/147, 3%). For the remaining 8 individuals, documented HIV trans-
mission routes were heterosexual contact (n=2) and unknown (n=6). Out of the  
147 individuals with a re-infection, 126 were re-treated and the median time to 
re-treatment was 4.6 months (IQR; 2-16), with no difference between the pre- and 
post-DAA era; of those, 104 were re-treated with a DAA-containing regimen. In total, 
110 of these 126 individuals achieved an SVR (96%). Among the 104 individuals who 
had been re-treated with a DAA-containing regimen, 93 achieved an SVR, and for  
11 individuals SVR could not yet be determined.

The incidence of HCV re-infection was 26 re-infections per 1,000 PY (95%: 22-31)  
for the total population and 33 re-infections per 1,000 PY (95%: 27-39) for MSM. 
Because most re-infections occurred among MSM, the incidence of HCV re-infection 
after achieving an SVR over time is shown only for MSM (Figure	4.7). This incidence 
increased from 10 to 53 re-infections per 1,000 PY between 2010 and 2015, 
respectively, and then declined to 27 re-infections per 1,000 PY in 2017.

Figure 4.7: Incidence of hepatitis C re-infection after earlier treatment-induced clearance among men who 

have sex with men, per calendar year. Note: Numbers in 2018 may be affected by a delay in data collection.
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HBV
Ninety-six percent of the 26,247ab HIV-positive individuals ever registered in the 
SHM database had been screened for at least one serological marker of HBV 
(hepatitis B surface antigen [HBsAg], anti-hepatitis B surface [anti-HBs] antibodies, 
and/or anti-hepatitis B core [anti-HBc] antibodies). Screening for HBV infection in 
HIV-positive individuals in care has improved over calendar time. In 1999, 16% of 
individuals had not been screened for HBV infection (Figure	 4.2). Since then,  
the proportion of HIV-positive individuals without HBV screening has decreased 
markedly, with just 3% of all HIV-positive individuals in care having no measured 
HBV serological markers in 2018 (Figure	4.2). 

Box 4.3: Definitions of hepatitis B serological profiles.

HBV serological results

HBsAg Anti-HBs antibody Anti-HBc antibody

Active HBV infection* Pos - -

Resolved HBV infection Neg/ND Pos Pos

Isolated anti-HBc positive Neg Neg Pos

Vaccinated† Neg Pos Neg/ND

Non-immune‡ Neg/ND Neg Neg

*Ignoring anti-HBs antibody and anti-HBc antibody status

†Alternative definition: HBsAg not determined (and assumed to be negative), anti-HBs antibody positive, and 

anti-HBc antibody negative

‡Alternative definition: HBsAg-negative, anti-HBs antibody negative, and anti-HBc antibody not determined 

(and assumed to be negative) 

Legend: HBsAg=hepatitis B surface antigen; anti-HBs=anti-hepatitis B surface; anti-HBc=anti-hepatitis B 

core; Pos=positive; Neg=negative; HBV=hepatitis B virus; ND=not determined. 

HBV serological profiles
HBV serological profiles could be defined for 20,965 (83%) of the 25,265 screened 
individuals (Figure	4.8). A full HBV serological battery is not routinely performed in 
HIV-positive individuals. Therefore, any results from an HBV serological test were 
assumed to remain the same over time until the performance of a new serological 
test. The distribution of HBV serological profiles at the last visit are given in Figure	4.8. 
The remaining 4,300 (17%) individuals either did not have sufficient information  
to establish HBV serological profile (n=4,238) or were previously HBsAg-positive 
and no longer had anti-HBc antibodies (n=62). Demographic characteristics are 
compared between persons with definable HBV serological profiles in Table	4.2. 

b	 	 The	 total	 number	 of	 people	 screened	 for	 HBV	 differs	 from	 the	 total	 number	 screened	 for	 HCV,	 as	 not	 all	 those	 screened	 for	 HBV	 are	 also	

screened	for	HCV.
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Figure 4.8: Flowchart of HIV-positive individuals registered in the SHM database, 1999-2018, with testing for 

hepatitis B virus (HBV).
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1,191 (5.7%) HBsAg positive
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6,182 (29.5%) vaccinated
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2,775 HBsAg negative/anti-HBc negative
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308 only HBsAg negative

181 only anti-HBs positive 

49 only anti-HBc negative 

35 only anti-HBs negative 

14 only anti-HBc positive 

11 anti-HBs negative/anti-HBc positive

Information obtained from most recent serological result.

Legend: Anti-HBc=hepatitis B core antibody; anti-HBs=hepatitis B surface antibody; HBsAg=hepatitis B 

surface antigen; HBV=hepatitis B virus.
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Table 4.2: Demographic characteristics of HIV-positive individuals in care according to their hepatitis B virus 

(HBV) serological profile as registered in the SHM database, 1998-2018.

HBV serological profile*, n (%)

Active HBV 

infection

Resolved HBV 

infection

Isolated anti-

HBc positive

Vaccinated Non-immune

Total number 1,191 6,564 1,699 6,182 5,329

Male gender 1,027 (86%) 5,663 (86%) 1,302 (77%) 5,325 (86%) 3,984 (75%)

Region of origin

Netherlands 531 (45%) 3,617 (55%) 669 (39%) 3,813 (62%) 3,110 (58%)

Europe 77 (6%) 459 (7%) 122 (7%) 476 (8%) 289 (5%)

Sub-Saharan Africa 304 (26%) 991 (15%) 541 (32%) 463 (7%) 616 (12%)

Caribbean/South America 123 (10%) 782 (12%) 167 (10%) 714 (12%) 790 (15%)

South-east Asia 63 (5%) 264 (4%) 67 (4%) 194 (3%) 138 (3%)

Other 93 (8%) 451 (7%) 133 (8%) 522 (8%) 386 (7%)

HIV transmission group

Men who have sex with men 683 (57%) 4,566 (70%) 751 (44%) 4,523 (73%) 2,538 (48%)

Heterosexual 361 (30%) 1,398 (21%) 609 (36%) 1,340 (22%) 2,312 (43%)

Injecting drug use 50 (4%) 223 (3%) 190 (11%) 59 (1%) 101 (2%)

Other 97 (8%) 377 (6%) 149 (9%) 260 (4%) 378 (7%)

cART 1,143 (96%) 6,343 (97%) 1,623 (96%) 6,017 (97%) 5,116 (96%)

Deaths 242 (20%) 917 (14%) 284 (17%) 283 (5%) 583 (11%)

*Based on information obtained from most recent serological result

Legend: n=total for each category; (%)=percentage of the total for each column; HBV=hepatitis B virus; 

cART=combination antiretroviral therapy. 

Individuals with active HBV infection 
Of the 25,265 individuals screened for at least one HBV serological marker, a total of 
1,551 (6%) ever had a positive HBsAg test result. Over time, 186 (12%) of these individuals 
resolved their HBV infection, i.e., they became HBsAg-negative and acquired anti-HBs 
antibodies; an additional 174 (11%) became HBsAg-negative without acquiring anti-
HBs antibodies. The remaining 1,191 (77%) individuals continued clinical care with 
HBsAg-positive serology. 

The prevalence of HBsAg-positive serology was 8.5% in 1998 and slowly decreased 
to 4.2% in 2018 (Figure	4.9). This decreasing prevalence could be the result of several 
factors, including lower numbers of individuals with incident HBV infection (as a 
result of increased vaccination coverage among MSM22 and the preventive effect of 
HIV treatment with a cART regimen that includes tenofovir disoproxil fumarate 
(TDF)/tenofovir alafenamide fumarate (TAF)), individuals becoming HBsAg-negative 

https://www.ncbi.nlm.nih.gov/pubmed/23954670
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during treatment, and lower numbers of newly diagnosed HIV-positive individuals 
with HBsAg-positive serology23. As is the case for HCV co-infection, the proportion 
of HIV-positive individuals in care and chronically co-infected with HBV is conside-
rably higher than that of the general Dutch population. Individuals co-infected 
with HBV were predominantly male (1,027/1,191, 86%), in line with those co-infected 
with HCV (Table	4.2). However, compared with people co-infected with HCV, those 
co-infected with HBV were more likely to have been born in sub-Saharan Africa 
and to have acquired HIV through heterosexual contact. Finally, HBV co-infection 
was less common than HCV co-infection among PWID.

Figure 4.9: Prevalence of HBsAg-positive serology per calendar year.
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Legend: MSM=men who have sex with men. 

Treatment for chronic HBV infection
The treatment for chronic HBV infection aims to reduce viral replication. As HBV 
DNA is the parameter most directly influenced by therapy with either nucleoside 
or nucleotide analogues, HBV DNA undetectability is an appropriate surrogate 
marker for treatment response. Persistent lowering of HBV DNA levels to less than 
20 IU/ml has also been shown to delay progression of liver fibrosis to cirrhosis24. 
Lowering HBV DNA levels may result in HBsAg negativity in a small subgroup  
of individuals. Persistent HBsAg negativity, together with the development of 
anti-HBs antibodies, is known as HBs seroconversion and is the penultimate goal 
of HBV therapy. In those individuals who are also e-antigen positive (HBeAg+),  
a similar seroconversion from HBeAg positivity to negativity can occur, with 
subsequent development of anti-hepatitis B e-antigen (anti-HBe) antibodies.  

https://www.ncbi.nlm.nih.gov/pubmed/24685742
https://www.ncbi.nlm.nih.gov/pubmed/25167956
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This so-called e-seroconversion is an important secondary treatment parameter, 
since studies have shown that it results in clinically important lowering of HBV 
DNA, thereby decreasing the risk of progression of liver fibrosis. A few antiviral 
agents used for treatment of HIV, such as lamivudine, emtricitabine and particu-
larly TDF/TAF, are also active against HBV.

Of the 1,551 individuals with HIV in the SHM database who ever had an HBsAg-
positive serological test result, 1,486 (96%) had ever received a cART regimen that 
included one or more agents with activity against both HIV and HBV. Reasons for 
the remaining 65 individuals not having received anti-HBV treatment included: 
death before being able to start treatment (n=16), recent entry into care (n=2),  
loss to follow up (n=41) and lack of sufficient information (n=6).

Most people with active HBV infection received treatment containing lamivudine 
in 1999-2000 (Figure	4.10). TDF-based cART (with or without lamivudine or emtrici-
tabine) for combined HIV and HBV treatment was first used in 2002 (n=82/632, 
13%) and became more commonly used than lamivudine in 2005. TAF-based cART 
(with or without lamivudine or emtricitabine) was first used in 2016 (n=130/1,206, 
11%). In 2018, most co-infected individuals were receiving TDF-based cART 
(n=589/1,212, 49%), followed by TAF-based cART (n=399/1,212, 33%), lamivudine-
based cART (n=171/1,212, 14%) or no anti-HBV-containing cART (n=53/1,212, 4%). 
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Figure 4.10: Anti-hepatitis B virus (HBV)-containing antiretroviral therapy per calendar year.
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Legend: TAF=tenofovir alafenamide; TDF=tenofovir disoproxil fumarate; ETV=entecavir; 3TC=lamivudine; 

LdT=telbuvidine; FTC= emtricitabine.

Note: Anti-HBV agents were divided as none, 3TC or LdT, TDF or TDF+3TC/FTC or ETV, and TAF or TAF+3TC/FTC. 3TC 

and LdT should not be combined and TDF and ETV can be combined under special circumstances25. 

In most individuals mono-infected with HBV, a persistently HBeAg-negative 
chronic HBV infection with undetectable HBV DNA confers a favourable long-term 
outcome, with low risk of cirrhosis and HCC26. We therefore examined the HBV 
DNA levels per calendar year in the population of individuals co-infected with HIV 
and HBV. In many treatment centres, HBV DNA is not routinely collected after  
the first negative HBV DNA result during treatment with TDF/TAF, provided that 
HIV RNA is undetectable. Therefore, for each year, HBV DNA measurements were 
available on average in 24% of individuals co-infected with HBV. Figure	4.11 shows 
the proportion of those over time with an undetectable HBV DNA level less than 
20 IU/ml as a percentage of the total number of individuals with an HBV DNA 
measurement. For HBV DNA measurements with a detection limit other than 20 
IU/ml, we used the detection limit of the specific assay (<100, <200, <400, <1000 or 
<2000 IU/ml). In 1999-2005, at most, 18% of the individuals had an undetectable 

https://www.ncbi.nlm.nih.gov/pubmed/21346511
https://www.ncbi.nlm.nih.gov/pubmed/16191199
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HBV DNA level based on the detection limit of the assay used at the time of 
measurement. The percentage of individuals with an undetectable HBV DNA level 
became more common with increased use of TDF-containing cART and reached 
80% in 2013. In 2018, 86% of individuals co-infected with HIV and HBV had an 
undetectable HBV DNA level. (Figure	4.11). 

Figure 4.11: Percentage of individuals with undetectable hepatitis B virus (HBV) DNA levels by assay with a 

detection limit of either <100, <200, <2000 IU/ml HBV DNA or <20 IU/ml per calendar year, regardless of HBeAg 

status.
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HBV vaccination in HIV-positive individuals
Of the 20,965 individuals with definable HBV serological profiles, 6,182 (29%) had 
serological evidence of HBV vaccination status at their last visit. HBV vaccination 
is not recommended for individuals with HBsAg positive and/or anti-HBc antibody 
positive serology. When individuals with negative HBsAg and anti-HBc antibody 
serology and without previous evidence of HBsAg-positive serology were consi-
dered, the prevalence of HBV vaccination status increased from 8% in 1999 to 40% 
in 2018 (Figure	4.12). The largest increase in HBV vaccination was observed in MSM 
compared to others, likely due to the national vaccination campaign targeting 
these individuals from 2002 onwards22.

https://www.ncbi.nlm.nih.gov/pubmed/23954670
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Figure 4.12: Prevalence of hepatitis B vaccination per calendar year.
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Non-immune status in HIV-positive individuals
Of the 20,965 individuals with definable HBV serological profiles, 5,329 (25%) had 
serological evidence of being non-immune and non-exposed to HBV at their last 
visit. When the 4,300 individuals with indefinable HBV serological profiles were 
considered, 75 out of 287 with an anti-HBs antibody test did not have detectable 
anti-HBs antibodies, and 3,210 out of 4,013 without an anti-HBs antibody test were 
not reported to have been vaccinated by their treating physician. Thus, at most, 
8,614 of 25,265 (34%) individuals screened for HBV remained susceptible to infection 
as of their last visit (5,329 non-immune plus 75 with indefinable HBV profile and 
anti-HBs antibody negative plus 3,210 with indefinable HBV profile and missing 
data on anti-HBs antibody status and no physician-reported vaccination). 

Individuals at risk, and MSM in particular, should be actively counselled about 
HBV vaccination, although they may be protected from HBV infection by the use  
of tenofovir (TDF) or tenofovir alafenamide (TAF) as part of their cART regimen,  
as suggested by findings reported by an international study and by one of the 
Dutch HIV treatment centres27,28. Data from SHM show that, of those people who 
remain at risk of acquiring HBV, 79% are currently being treated with a cART 
regimen that includes TDF or TAF; for MSM, this prevalence is 81%. 

https://www.ncbi.nlm.nih.gov/pubmed/24685742
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Morbidity and mortality in individuals co-infected with HIV and 
HCV and/or HBV

Liver-related morbidity
Additional data from liver biopsy pathology reports, transient elastography, radio-
logy reports, or a combination of those sources, were available for 1,681 of the 2,035 
individuals with HCV co-infection and for 1,180 of the 1,551 individuals with an 
HBV co-infection. Review of these additional data showed that severe chronic liver 
disease according to our definition was considered to be present (presumptive and 
definitive categories combined) in 492 (29%) of the individuals with HCV 
co-infection and in 256 (22%) of those with HBV co-infection (Table	4.3). Definitive 
severe chronic liver disease was documented for 117 individuals with an HCV 
co-infection (7%) and 69 (6%) with an HBV co-infection. 

Table 4.3: Morbidity and mortality in HIV-positive individuals with hepatitis C virus (HCV) and/or hepatitis B 

virus (HBV) co-infection registered in the SHM database.

 HCV infection,  

n (%)

HBV infection,  

n (%)

Total 2,035 1,551

Severe chronic liver disease# 494 (29)** 256 (22)***

HCC 20 (1) 32 (2.1)

Liver transplantation 2 (0.1) 1 (0.1)

Deaths from any cause* 330 (16) 290 (19)

Liver-related deaths  71 (3) 47 (3)

*including liver-related death

**based on 1,681 individuals with data on liver disease

***based on 1,180 individuals with data on liver disease

#including presumptive and definitive liver disease

Legend: HCV=hepatitis C virus; HBV=hepatitis B virus; HCC=hepatocellular carcinoma.

Figure	 4.13 shows that the annual number of new HCC diagnoses declined from 
2010 onwards. HCC was diagnosed in 20 out of 1,362 individuals (1.4%) with a chronic 
HCV co-infection, 15 of whom were born in the Netherlands. HCC was found in  
32 individuals (2.1%) with a chronic HBV co-infection, 18 of whom were born in  
the Netherlands, 9 in sub-Saharan Africa, 2 in Asia, and 1 each in South America,  
the United States, and Australia. 
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Figure 4.13: Absolute number of annually reported hepatocellular carcinoma cases over time. 
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Legend: HCV=hepatitis C virus; HBV=hepatitis B virus.

Mortality

All-cause mortality
The overall proportion of those dying from any cause was 16% for the 2,035 indivi-
duals with an HCV infection and 19% for the 1,551 individuals with an HBV infection 
(Table	 4.3). For individuals with HCV infection, the age- and gender-adjusted 
incidence rate of death from any cause was 16.4/1000 person years in 1998-2002, 20.1 
in 2003-2011 and 14.2 from 2012 onwards (Figure	4.14A). In MSM with HCV infection, 
these incidence rates were 5.3/1000 person years in 1998-2002, 7.9 in 2003-2011, and 
4.1 in 2012 onwards. In PWID with HCV infection, these incidence rates were 19.3/1000 
person years in 1998-2002, 38.1 in 2003-2011, and 47.1 in 2012 onwards.

For individuals with HBV infection, the age- and gender-adjusted incidence rate of 
death from any cause was 16.0/1000 person years in 1998-2002, 16.1 in 2003-2011 
and 13.4 from 2012 onwards (Figure	 4.14B). In MSM with HBV infection, these 
incidence rates were 11.7/1000 person years in 1998-2002, 13.6 in 2003-2011, and 
10.6 in 2012 onwards. In PWID with HCV infection, these incidence rates were 
52.2/1000 person years in 1998-2002, 60.5 in 2003-2011, and 93.6 in 2012 onwards.

Liver-related mortality
In total, 118 individuals co-infected with hepatitis died of a liver-related cause (Table	4.3).  
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Figure 4.14: Annual age- and gender-adjusted all-cause mortality rate in individuals positive for HIV1 who 

were ever diagnosed with (A) an acute or chronic HCV infection and (B) active hepatitis B virus infection. 
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For individuals with HCV infection, the age- and gender-adjusted incidence rate of 
death from a liver-related cause was 3.2/1000 person years in 1998-2002, increasing 
to 5.7 in 2003-2011 and decreasing to 2.2 from 2012 onward (Figure	4.15A). In MSM 
with HCV infection, these incidence rates were 0/1000 person years in 1998-2002, 
3.0 in 2003-2011, and 0.9 from 2012 onwards. In PWID with HCV infection, these 
incidence rates were 2.6/1000 person years in 1998-2002, 8.5 in 2003-2011, and 5.2 
from 2012 onward.
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For individuals with HBV infection, the age- and gender-adjusted incidence rate of 
liver-related death was 1.9/1000 person years in 1998-2002, increasing to 3.5 in 
2003-2011 and decreasing to 1.7 from 2012 onward (Figure	4.15B). In MSM with HBV 
infection, these incidence rates were 2.4/1000 person years in 1998-2002, 3.2 in 
2003-2011, and 1.6 from 2012 onward. In PWID with HBV infection, these incidence 
rates were 3.6/1000 person years in 1998-2002, 1.4 in 2003-2011, and 1.5 in 2012 
onwards.

Figure 4.15: Age- and gender-adjusted incidence rate of mortality related to liver disease for individuals 

infected with (A) hepatitis C virus or (B) hepatitis B virus, stratified by calendar year period. 
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Conclusions
Screening for HCV and HBV co-infection in the HIV-positive population in the 
Netherlands continues to improve over time and nowadays is documented almost 
universally. Five percent of HIV-positive individuals ever registered between 1998 
and 2018 in the SHM database were documented as being chronically infected 
with HCV and 3% were documented as having had an acute HCV infection.

Our data clearly show that, with the advent of novel DAAs from 2014 onwards, PEG-
IFN-containing regimens largely have been replaced in clinical practice by various 
novel DAAs. The number of HIV-positive individuals treated for HCV has rapidly 
increased. More than 1,000 individuals have received, or are currently receiving, 
treatment with novel DAAs. Overall, 97% of all individuals with sufficient follow-up 
data to calculate an SVR were found to have been cured. This high cure rate has 
resulted in a decrease to 121 of HCV co-infected individuals remaining in need  
of HCV treatment. Overall, a rapid reduction in the prevalence of an active HCV 
infection has been achieved, with prevalence in MSM having declined to less  
than 1% in 2018. The rapidly increasing availability of novel interferon-free,  
highly effective combination antiviral regimens for HCV, together with optimised 
screening for HCV co-infection, with time will hopefully also limit the impact of 
HCV co-infection on liver-related morbidity and mortality. Successful treatment of 
HCV may also prevent onward transmission of HCV, which is possibly reflected in 
a lower incidence of acute HCV infections in recent years. However, in line with 
earlier reports17,21, HCV re-infection after successful treatment has been observed. 
Although the rate of re-infection has declined in the most recent years, ongoing 
transmission of HCV persists. 

Six percent of the HIV-positive individuals ever in care had HBV co-infection.  
The preva lence of HBsAg-positive serostatus has decreased over time for all 
transmission groups, mostly as a result of increased HBV vaccination rates22, 
together with the HBV-prophylactic effect of TDF/TAF in cART-treated individuals. 
Nonetheless, an estimated 32% of all HIV-positive individuals and 25% of MSM 
have either not been exposed to HBV or not been successfully vaccinated and may 
remain at risk of acquiring HBV. Since 79% of all individuals and 81% of MSM still 
at risk of acquiring HBV infection use a cART regimen that includes TDF/TAF, their 
risk could be essentially nil due to sustained chemoprophylaxis. The remaining 
21% of the HIV-positive individuals ever registered and 19% of the MSM remain 
unprotected against HBV, which represents an estimated 6.5% of the total popu-
lation of HIV-positive individuals screened for hepatitis B. 

https://www.ncbi.nlm.nih.gov/pubmed/21857492
https://www.ncbi.nlm.nih.gov/pubmed/23736152
https://www.ncbi.nlm.nih.gov/pubmed/23954670
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Among the HIV-positive individuals ever registered by SHM, 29% of the individuals 
chronically co-infected with HCV and 22% of the individuals chronically co-infected 
with HBV had evidence of severe chronic liver disease. However, the absolute 
number of HCC diagnoses has been decreasing since 2010, which can likely be 
attributed to the use of effective antiviral treatment for HBV and HCV co-infections. 
Overall, people with chronic HCV or HBV co-infection remain at increased risk of 
having a liver-related cause of death, although this risk has declined substantially 
since 2012. The overall mortality rate has decreased in individuals with HCV and 
HBV co-infections after 2012, yet the rate remains much higher for co-infected 
PWIDs compared to other transmission groups. 

Recommendations
Continued efforts must be made to ensure that all individuals with HIV are 
adequately assessed for the presence of HBV and HCV co-infection or HCV 
re-infection. In particular, efforts should be ongoing to increase HBV vaccination 
rates among HIV-positive individuals who remain at increased risk of acquiring 
HBV, particularly those who are not receiving an antiretroviral regimen containing 
TDF or TAF or those previously not responding to vaccination29. In the long term, 
provision of highly effective DAA regimens for all known HCV co-infected HIV-
positive individuals can be expected to contribute to reducing the burden of severe 
chronic liver disease, hepatocellular carcinoma, and mortality related to liver 
disease among persons living with HIV. In addition, these novel regimens may 
have a beneficial impact on the risk of ongoing HCV transmission. The fact that 
DAA treatment uptake is lagging behind for a certain group of individuals shows 
that additional efforts are needed. This may include repeating an earlier approach 
by which SHM provides all HIV treatment centres with a pseudonymised list of 
untreated individuals, in order to draw specific attention to this group. Furthermore, 
additional research is recommended to provide more insight into the underlying 
reasons why treatment may be delayed in some individuals. 

Importantly, regular HCV RNA screening among individuals who have been success-
fully treated for HCV infection is recommended to ensure early detection of new HCV 
infections; this is in combination with preventive behavioural interventions aimed at 
MSM to reduce HCV re-infection after successful treatment of HCV. Continued 
monitoring of the population co-infected with HIV and hepatitis in the Netherlands 
will thus be key not only to monitoring the epidemiology of these infections and the 
response to existing and novel treatments but also to assessing the impact of treatment 
on reducing the burden of morbidity and mortality from chronic liver disease. 

https://www.ncbi.nlm.nih.gov/pubmed/30702518
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Appendix: supplementary table

Appendix table 4.1: Demographic characteristics of HIV/hepatitis C virus (HCV) co-infected individuals and 

those who spontaneously cleared HCV registered in the SHM database, 1998-2018.

Total HCV co-infected Spontaneous clearance

Total number of individuals screened for HCV 2,035 552

Male gender, n (%) 1,787 (88) 437 (79)

Region of origin, n (%) 

Netherlands

Europe

Sub-Saharan Africa

Caribbean/South America

South-east Asia

Other

1,320 (65)

265 (13)

55 (3)

130(6)

61 (3)

204 (10)

281 (51)

78 (14)

58 (11)

67 (12)

18 (32)

50 (9)

HIV transmission route, n (%) 

Men who have sex with men 

Heterosexual

People who use/used injecting drugs

Other

1,236 (60)

184 (9)

443 (22)

172 (8)

272 (49)

101 (18)

114 (21)

65 (12)

cART, n (%) 1,976(97) 524 (95)

Deaths, n (%) 330 (16) 86 (16)
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