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Contributing to the quality of HIV care

Stichting HIV Monitoring (SHM), the Dutch HIV monitoring foundation, was founded in
2001. Based in Amsterdam, SHM was appointed by the Dutch Minister of Health, Welfare
and Sports (Ministerie van Volksgezondheid, Welzijn en Sport) as the national executive
organisation for the registration and monitoring of HIV-infected patients in follow-up in
Dutch HIV Treatment Centres.

Our mission

Stichting HIV Monitoring’s mission is to monitor trends regarding all aspects of HIV
infection, including comorbidities and co-infections, in the population of HIV-positive
persons in care in the Netherlands. By collecting and analysing high-quality, nationwide
data, SHM aims to inform all relevant stakeholders, including healthcare providers,
government, researchers, and the community of people living with HIV about national and
centre-specific trends, thereby continuing to make an important contribution to the
national HIV quality of care standards and formal certification of HIV treatment centres in
the Netherlands.
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The monitoring of HIV-infected adults is a collaborative effort involving Stichting HIV
Monitoring (SHM) and a total of 27 health institutes that are acknowledged by the Dutch
Minister of Health, Welfare and Sport as HIV treatment centres or subcentres. In addition,
HIV-infected children and adolescents are monitored in four institutes that are recognised

as paediatric HIV treatment centres.

In 2015, the following health institutes were involved as centres for adult HIV care (in
alphabetical order of town). By clicking on the names below or on the numbers and letters

on the map you can visit the hospital websites:

@ Medisch Centrum Alkmaar (MCA)
© Flevoziekenhuis

© Academic Medical Center of the University of Amsterdam (AMC-UvA)

@ HIV Focus Centrum (DC Klinieken)

© Onze Lieve Vrouwe Gasthuis (OLVG)

0 sint Lucas Andreas Ziekenhuis

@ MC Slotervaart

© Medisch Centrum Jan van Goyen (MC Jan van Goyen)
© VU medisch centrum (VUmc)

@ Rijnstate

@ HagaZiekenhuis (Leyweg site)

@ Medisch Centrum Haaglanden (MCH, Westeinde site)
@ Catharina Ziekenhuis

@ Medisch Spectrum Twente (MST)

@ Admiraal De Ruyter Ziekenhuis

(@ Universitair Medisch Centrum Groningen (UMCG)
@ Spaarne Gasthuis

@ Medisch Centrum Leeuwarden (MCL)

@ Leids Universitair Medisch Centrum (LUMC)

@ MC Zuiderzee

@ Maastricht UMC+ (MUMC+)

@ Radboudumc

@ Erasmus MC

@ Maasstad Ziekenhuis

@ St Elisabeth Ziekenhuis

@ Universitair Medisch Centrum Utrecht (UMC Utrecht)
€ Isala (Sophia site)

Centres for the treatment and monitoring of paediatric HIV were:

N Emma Kinderziekenhuis (EKZ), AMC-UVA

B} Beatrix Kinderziekenhuis (BKZ), UMCG

Erasmus MC-Sophia

[ wilhelmina Kinderziekenhuis (WKZ), UMC Utrecht

Alkmaar
Almere
Amsterdam
Amsterdam
Amsterdam
Amsterdam
Amsterdam
Amsterdam
Amsterdam
Arnhem
Den Haag
Den Haag
Eindhoven
Enschede
Goes
Groningen
Haarlem
Leeuwarden
Leiden
Lelystad
Maastricht
Nijmegen
Rotterdam
Rotterdam
Tilburg
Utrecht
Zwolle

Amsterdam
Groningen
Rotterdam

Utrecht
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Introduction

The Monitoring Report 2015 on Human Immunodeficiency Virus (HIV) Infection in the
Netherlands is the 14™ in the series published by Stichting HIV Monitoring (SHM) since
SHM was founded in 2001. The report provides a comprehensive review of trends over time
in the HIV epidemic in the Netherlands and the effect of treatment.

Since 2002, SHM has officially been charged by the Dutch Minister of Health, Welfare and
Sport to monitor the HIV epidemic and the quality of HIV care in the Netherlands. Through
the collection and maintenance of anonymised data from HIV patients in care in the 27
officially acknowledged HIV treatment centres throughout the country, SHM contributes
significantly to the knowledge of HIV. SHM also makes anonymised information available
at both the centre and individual patient levels through a secure web-based environment,
thereby enabling treating physicians to assess and improve patient care within their
centres. As such, SHM importantly facilitates the assessment of the quality of care provided
by the treatment centres. This has become a key component of these centres’ formal
certification according to the process developed jointly between the Harmonisation of
Quality in the Healthcare Sector (Harmonisatie Kwaliteitsbeoordeling in de Zorgsector, HKZ,)
and the Dutch Association of HIV-treating Physicians (NVHB). Data from SHM can be used
by individual treatment centres in collating and making available the key information
required to support certification, whilst at the same time providing a nationwide benchmark.
Moreover, once research proposals have been approved through appropriate procedures,
treating physicians, as well as national and international researchers, can access aggregated
data from all centres for scientific research purposes. Research conducted by SHM in
collaboration with national and international research groups results in tangible advice
geared to medical professionals, patients, government and healthcare at large.

After the Summary and Recommendations, the Monitoring Report includes a section on the
HIV Monitoring Programme that provides an update on the number of newly registered
HIV diagnoses, the changes over time in the characteristics of the infected population at the
time of diagnosis, the effects of combination antiretroviral therapy (cART), the development
of resistance to antiretroviral drugs, and morbidity and mortality in the HIV-infected
population. This section also contains information on specific patient populations, including
those with viral hepatitis co-infections and HIV-1-infected children and pregnant women.
A new addition this year is a chapter on quality of care in the 27 HIV treatment centres in
the Netherlands, by examining a number of quality of care indicators.

As in previous years, the Special Reports section includes a chapter on the results from the
Amsterdam Cohort Studies and one on HIV in Curacao.

In keeping with SHM’s policy of reducing paper consumption, we will no longer be

publishing the Monitoring Report 2015 as a printed book. Instead, it will be made available
online, in a fully searchable and downloadable PDF.In addition, all figures and tables included
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Summary &
recommendations

Peter Reiss

The HIV epidemic in the Netherlands

As of May 2015, a total of 18,355 persons living with HIV in the Netherlands (18,149 adults,
and 206 children and adolescents) were known to be retained in care in one of the 27
designated HIV treatment centres. Of these 18,355, 93% (17,071) had started combination
antiretroviral therapy (cART), and of these 17,071, 92% (15,789) had suppressed viraemia to
below the level of quantification at the time of their last available HIV-RNA measurement.
These results are impressive when compared to figures from other parts of the world.

In 2014, the majority (69%) of newly diagnosed infections in adults were in men who have
sex with men (MSM), 25% were acquired through heterosexual contact and around 7%
through other or unknown modes of transmission. Of note, almost one quarter of all newly-
diagnosed patients in 2014 were 50 years or older. Since 2008 there has been a decreasing
trend in the annual number of new HIV diagnoses to approximately 1,000 new diagnoses
in recent years. Although this decreasing trend continued in 2014, the projected number
of diagnoses may have been underestimated as registration of HIV diagnoses for this year
has not yet been finalised. Nonetheless, this decreasing trend appears to be reflected in
the MSM population aged 25-44 years, but remains less marked in MSM both 25 years
and younger and 45 years and older, as well as in heterosexuals 45 years and older.
Finally, overall, over 9o percent of persons newly diagnosed with HIV entered into
specialised care within 6 weeks after diagnosis. There is little variation in these figures,
regardless of where individuals were diagnosed.

The rates of testing for HIV appear to be increasing in certain settings. Interestingly, the
proportion of patients with a previously negative HIV test has also increased (73% MSM and
40% heterosexuals had a known previous negative test in 2014). Moreover, fortunately, the
proportion of patients who are identified and start cART earlier in their infection (including
during primary HIV infection) continues to increase, particularly amongst MSM. This is
reflected in the CD4 count, both at diagnosis and at start of cART, gradually having risen
over time to a median of 385 and 410 cells/mms3, respectively, in 2014.

The likelihood of patients starting cART at higher CD4 counts has also clearly increased.
While in 2013, 49% of patients with a CD4 count of 500 cells/mm? had begun cART within 6
months of diagnosis, this proportion rose to 68% in 2014. Nonetheless, far too many patients
continue to present late for care.In 2014, 44% of newly diagnosed patients presented late for
care,i.e., with AIDS or a CD4 count less than 350 cells/mm3, and 27% presented with advanced
HIV disease, i.e., with a CD4 count less than 200 cells/mm3 or AIDS. Generally, the likelihood
of presenting late for care or with advanced HIV disease was greater for men with
heterosexually acquired infection, individuals originating from South and South-East Asia
and Sub-Saharan Africa, and individuals aged 45 years or older.

10
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Virological response to first-line cART continues to improve: over 95% of individuals who
first initiated cART with one of the regimens recommended in 2014 achieved viral suppression
to below the level of HIV-RNA quantification within 9 months. However, individuals <30
years of age, individuals infected through heterosexual transmission (compared with
homosexual transmission), and individuals born in Sub-Saharan Africa compared with
those born in the Netherlands were somewhat less likely to achieve this goal. Importantly,
in contrast to what was seen in earlier periods, patients initiating treatment at CD4 counts
>500 cells/mm? were no longer less likely to achieve initial suppression, which is an
important observation in view of current guidelines recommending cART for all, regardless
of CD4 count. Of the patients who first initiated cART from 1999 onwards and were
continuously on treatment and still in follow up at 14 years, 99.6% had suppressed viraemia
to less than 100 copies/ml.

Overall, 7.2% of the treatment-naive patients who first initiated cART from 1999 onwards
have experienced virological failure (defined as time to the first of two consecutive plasma
HIV-RNA levels >200 copies/ml after 24 weeks on therapy) to first-line cART. Importantly,
the annual proportion of patients experiencing virological failure according to this
definition has declined over time to as little as 3%. Nonetheless, as expected, when virological
failure does occur, it remains associated with a substantial risk of drug resistance.

Genotypic sequence data are only available to Stichting HIV Monitoring (SHM) from a
suboptimal proportion of patients, both at the time of virological failure as well as at the
time of HIV diagnosis prior to first initiating cART. With the introduction of new drug classes
in recent years, including integrase and entry inhibitors, the collection of data on sequences
needs to be extended to other parts of the viral genome. Increasingly, genotypic sequences
of the relevant genes are being obtained during routine clinical care, but insufficient
sequences are currently available in the SHM database to give a clear picture of resistance
to these new drug classes. The collection of sequencing data needs to be improved to permit
more complete monitoring of resistance. The first steps to achieve this have already been
taken, and further progress is expected in the near future.

The proportion of patients achieving greater immunologic recovery on cART continues to
improve year after year. Nonetheless, a substantial number of patients fail to achieve
restoration of CD4 cells to levels above which the risk of both traditionally HIV-associated
and non-AIDS-related morbidity may no longer be accentuated as a result of the infection.
This particularly holds true for those who commence treatment at a more advanced level of
immunodeficiency. In 2014, 12% of patients in care had a last available CD4 measurement
below 350 cells/mm3. The likelihood of achieving normalisation of CD4 counts and CD4/CD8
ratios is clearly dependent on the timely start of cART, and is much greater when treatment
is started at a CD4 count greater than soo cells/mm3. Together with the results from the
START trial, published earlier this year, this supports the need for early diagnosis and
treatment of HIV infection.

12
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Not surprisingly, older age was an important risk factor for co-morbidities that are
traditionally associated with ageing, notably cardiovascular disease and non-AIDS
malignancies. In this context, it is important to note that the proportion of older individuals
with newly diagnosed HIV entering care in the Netherlands is substantial; in 2014, 24%
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were 50 years or older. At the same time, the overall patient population with HIV in care in
the Netherlands continues to age, with 42% currently older than 5o years. Of particular
concern is the increasing proportion of patients with multiple co-morbidities, the risk of
which appears to be increased in those with HIV, as demonstrated amongst others by data
from the AGE;iV Cohort Study, in which SHM collaborates with the Academic Medical
Center, the Amsterdam Institute for Global Health and Development and the Public Health
Service (GGD) in Amsterdam.

Despite the increasing age of the HIV-infected population, the proportion at high or very
high cardiovascular risk only increased slightly over the period 2000-2014. This suggests
that cardiovascular risk management may have improved over time. Significant room for
further improvement remains, however, given the suboptimal use of statin therapy,
antihypertensive therapy and low-dose acetylsalicylic acid as secondary prevention
following a myocardial infarction or ischaemic stroke, and the low, albeit improving, uptake
of these medications in the prevention of primary cardiovascular disease.

The crude incidence of non-AIDS malignancies in the Netherlands has remained stable over
time, but the the absolute number and proportion of deaths due to these malignancies has
increased. In men we observed a decline in age-standardised incidence of non-AIDS
malignancies, including anal cancer, possibly as a result of a reduction in risk factors such
as smoking and a higher proportion of individuals living with higher CD4 cell counts in
more recent years. The most common non-AIDS malignancies continue to be lung, anal,
head and neck cancers as well as Hodgkin’s lymphoma, although the proportion of patients
diagnosed with other non-AIDS malignancies increased with increasing age. Collaborative
analyses conducted on much larger datasets as part of the D:A:D study showed a signal of
protease inhibitor-based cART regimens possibly being associated with an increased risk of
non-AIDS malignancies, and invasive anal cancer in particular. No such association was
found for non-nucleoside reverse transcriptase inhibitor-based regimens.

Awareness of the role of modifiable, often lifestyle-related risk factors, such as smoking, and
their management by both physicians and HIV-infected individuals, particularly those who
are older or otherwise at high a priori risk of certain co-morbidities, offers important hope of
ensuring a lower co-morbidity burden and healthy ageing. This applies not only to conditions
such as cardiovascular disease and diabetes mellitus, but also to measures to prevent cancer,
chronic kidney disease and bone loss. At the same time there is clear room for improvement in
the use of known effective biomedical interventions for primary and secondary prevention
according to general guidelines.

Hepatitis B and C co-infections

Screening for hepatitis B (HBV) and C (HCV) co-infection has, with time, increasingly become
part of the standard of HIV care in the Netherlands. As a result, the presence or absence of
HBV or HCV infection is now documented for virtually all HIV-infected patients in care in

L
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The rapidly expanding availability of novel interferon-free regimens for HCV, together with
optimised screening for HCV co-infection, with time will hopefully similarly limit the impact
of HCV co-infection on long-term liver-related morbidity and mortality. In addition, when
combined with additional preventive measures, it may be expected to contribute to reducing
the rate of incident HCV infection among the key affected population of MSM.

HIV in pregnant women and in children

Universal first trimester screening for HIV in pregnant women and the increasingly
effective use of cART during pregnancy has made perinatal transmission of HIV extremely
rare in the Netherlands, although cases of incident HIV infection following a negative first
trimester screen have been documented later during pregnancy.

Together with the observation that approximately 10% of HIV-infected pregnant women do
not have fully suppressed viraemia around the time of delivery, this indicates the need for
continued vigilance to ensure zero vertical transmissions of HIV.

Treatment outcomes for children living with HIV in the Netherlands and receiving care in
one of the four designated paediatric treatment centres are generally favourable. These
outcomes include long-term immunologic responses to cART, particularly in vertically-
infected children who started treatment below two years of age. More and more of these
children, however, are transitioning into adult care. Almost 30% of the children who have
transitioned into adult care and are retained in care currently do not have fully suppressed
viraemia.

This illustrates that optimisation of long-term care for this particularly vulnerable and
difficult-to-manage group of young individuals is sorely needed.

The Amsterdam Cohort Studies

The Amsterdam Cohort Studies on HIV infection and AIDS (ACS) are unique prospective
longitudinal cohort studies initiated in 1984-1985 and focused on MSM and injecting drug
users (IDU) with HIV or at risk for HIV infection. As of 31 December 2014, 2,649 MSM and
1,680 IDU had been enrolled. The ACS continues to provide important insights into both
viral and host, including behavioural, factors that play a role in the transmission and
pathogenesis of HIV and other (sexually transmitted) infections, including HCV, and that
assist in rational design of public health interventions. Moreover, the ACS continues to
provide highly reliable information on HIV and HCV incidence over time in the key affected
populations. Among MSM, incident HCV infections are observed only among those who are
infected with HIV; with respect to incident HIV infections, following a rise in infections
after 1999, numbers have levelled off to around 1 case per 100 person years in 2014. Data on
risk behaviour collected within the framework of the ACS continue to demonstrate that
HIV-uninfected participants in the cohort report high rates of unprotected anal intercourse,
primarily with steady, but also with casual partners.

16
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1. The HIV epidemic in the Netherlands

Ard van Sighem and Eline op de Coul

Introduction

As of May 2015, 24,263 HIV-infected patients had ever been registered by Stichting HIV
Monitoring (SHM). Of those, 23,303 were followed in one of the HIV treatment centres in the
Netherlands (Figure 1.1) and, all together, had a total follow-up time since diagnosis of
221,028 person years. The remaining 960 patients were registered in the St. Elisabeth
Hospital in Willemstad, Curacao (see Chapter 10). Of the 23,303 patients, the majority were
infected with HIV-1 (22,963; 99%). A small group of patients, 97 in total, were infected with
HIV-2, while 59 patients had antibodies against both HIV-1 and HIV-2. Serological results
were not yet available in the SHM database for 184 recently registered patients.

This chapter will first focus on the HIV-infected patients who were still in care as of May
2015. The second part will discuss characteristics of HIV-1-infected patients at the time of
diagnosis or at the time of entering HIV care. Finally, a brief overview will be given of the
small group of patients infected with HIV-2.

Population —in Appendix Table 1.1: Characteristics of the 18,355 HIV-positive patients in foll

. . MSM Heterosexual
Patients in clinical cal Men Vi Wo
O,
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Figure 1.1: Overview of the HIV-infected popul, .
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Table 1.1: Characteristics of the 18,355 HIV-positive patients in clinical care as of May 2015. An extended version

of this table is presented in Appendix Table 1.1.

Men Women Total
(n=14,821, 81%) (n=3,531,19%) (n=18,355)
n % n % n %
Transmission
MSM . e . . . 61
Appendix Table 1.1: Characteristics of the 18,355 HIV-positive patients in foll
Heterosexual 29
1DU MSM Heterosexual 2
Blood (products) Men Men Wor 1
Other/unknown n=n,204 n=2,344 n=3 6
Current age (years)  cyrrent age [years]
0-12 0-12 0 0 1
13-17 0.0% 0.0% 0 0
18-24 13-17 ) 0 2
25-34 0.0% 0.0% 0 13
35744 18-24 200 12 25
L5-54 1.8% 0.5% 1 34
55-61 25-31 1,377 229 18
65-74 12.3% 9.8% 1€ 6
=75 35-44 2,640 524 1 1
Region of origin 72 A% 9 1% 2c
The Netherlands 9,943 67 1,045 30 10,988 60
Sub-Saharan Africa 1,079 7 1,478 L2 2,557 1
Western Europe 859 6 131 990 5
South America 966 7 323 9 1,289 7
Caribbean 566 N 172 5 738 i
Other 1,357 9 376 n 1,733 9
Unknown 54 0 6 0 60 0
Years aware of HIV infection
<1 578 A 90 3 668 L
1-2 1,608 1 255 1,863 10
3-14 1,784 12 310 9 2,094 n
5-10 4,270 29 922 26 5,192 28
10-20 4,601 31 1,494 42 6,095 33
>20 1,863 13 18 12 2,281 12
Unknown 120 1 42 1 162 1

Legend: MSM=men who have sex with men; IDU=injecting drug use.
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Duration of infection

On average, patients in clinical care as of May 2015 were diagnosed with HIV 10.7 years ago.
Thus, a large group (46%) of those in care had been living with HIV for more than 10 years,
while 12% had done so for more than 20 years. The average time since diagnosis was
10.2 years for men who have sex with men (MSM), 10.1 years for heterosexual men, and
11.3 years for heterosexual women. The majority of injecting drug users (87%) received their
HIV diagnosis more than 10 years ago, which reflects the greatly decreasing number of new
infections occurring via this mode of transmission.

Treatment cor ™~

In total, 93% Appendix Table 1.1: Characteristics of the 18,355 HIV-positive patients in fo”]ith 91% in last

year’s report MSM Heterosexual _lich accounted
for 63% of a Men Men Wo(emtricitabine
and either ef n=11 208 —— n=3 %), rilpivirine
(10%), or ritor Dhe 2 [Eee] ibine was used
by 74% of tl_, 0 0 d zidovudine/
lamivudine t 0.0% 0.0% d by 25% of the
patients), nev | - o @ and raltegravir
(8%). The ma 0.0% 0.0% Jiral treatment
isdiscussed i g ,, 200 7

1.8% 0.5%
Clinical condi 25-34 1,377 229
The median 12.3% 9.8% 190) cells/mms,
partly as a 1 e 2,640 524 s shown later
in this chapt R an oL an rOL . men infected

via other modes of transmission had lower CD4 counts than their female counterparts
(Appendix Table 1.1). For all patients in care, the most recent viral load measurement was
below 500 copies/ml for 88% and below 100 copies/ml for 86%. About one-fifth (22%)
of the patients had ever been diagnosed with an AIDS-defining disease; 57% of these
patients were diagnosed with AIDS concurrently with their HIV diagnosis.

Continuum of HIV care

According to a recently developed meth: 3. A. van Sighem et al, Epidemiology 26, ive
individuals, including those not yet di 653 (2015). CI)
21,700-22,800) individuals were estimated to be living with HIV in the Netherlands by
the end of 2014, of whom 2,700 (2,300-3,400) were still undiagnosed®. This estimate is
considerably lower, albeit within the reported uncertainty bounds, than a provisional
estimate of 26,000 (19,000-37,000) individuals living with HIV by the Joint United
Nations Programme on HIV/AIDS (UNAIDS). Our new method estimated a total of
21,300 (21,100-21,600) individuals with HIV in 2012, including 3,350 (3,100-3,650) still
undiagnosed, which is lower than an independent estimate of 24,350 (95% credible
interval 20,420-31,280) obtained with a different method that was based mainly on
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Appendix Table 1.2: Annual number of HIV-1 diagnoses among children anc
group, including men who have sex with men (MSM), patients infected via
Population - diagr use (IDU), contact with contaminated blood or blood products, or other ¢
Note: data collection for 2013 and 2014 had not yet been finalised at the tii
HIV-1-positive individua

MSM Heterosexual

Having briefly discusse now
focus on the 22,349 pat: Year of diagnosis Men Men Women,jaq
date of diagnosis (Figu =995 2,223 A 391 the
rest were infected mair 1996 381 90 80en)
(Appendix Table 1.2). Fc 1997 aal E 2Twas
injecting drug use, whil 1998 331 ey "4ood
or blood products. Othe 1999 352 ey Bhing
5% (1,223) of infections. 2000 378 159 192

2001 445 165 215

2002 463 165 8

Decreasing number of di
From the 1990s, the annual number of new diagnoses among MSM steadily increased from
approximately 400 to well above 800 in 2008 (Figure 1.4). From 2009 onwards, however, the
registered number of diagnoses has been considerably lower, ranging between 700 and 750
per year, thus marking an end to the trend of an increasing number of diagnoses. In fact, the
increase may have slowed down as early as 2006, since the number of new diagnoses in
2007 and 2008 may have exceeded the long-term trend due to the introduction of opt-out
testing for HIV at STI clinics across the country at about that time®. In 2014, the decreasmg
trend has continued, and the projected nur ’ R L He‘lj;{ah et al, Sex T‘rc;n ‘slml m fect to
account a backlog in registration of HIV cas

85, 249 (2009).
in HIV dlagnoses was observed in STI clinico. vvuu_;l LCUULLEU 1£/0 1CVWEL ULABLLIUDTD LiL wioM

thanin 2013, 6. A. A. M van Oeffelen et al, “Sexually
transmitted infections, including HIV,
in the Netherlands in 2014” (RIVM
report 2015-0041, National Institute
for Public Health and the Environment,
Ministry of Health, Welfare and Sport,
Bilthoven, 2015).
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Figure 1.5: Proportion of patients diagnosed from 2008 onwards stratified by location of testing and mode
of transmission.
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Appendix Table 1.3: Region of origin of the 22,883 adult HIV-1-positive |

All diagnosis. For men who have sex with men (MSM) and for heterosexual
stratified according to year of HIV diagnosis.

% tested per location

Legend: MSM=men | MSM ted infection.
<2012 =2012 Total <

Geographical regi The Netherlands 7,981 1,504 9,485 1

In total, 71% of p 70.9% 73.8% 71.4% yeetherlands,

10% from other ¢, _canaran Africa 164 2 188 Caribbean

(Figure 1.6A). In 1.6% 1.2% 1.4% 32 (Appendix

Table 1.3). Minor \yestern Europe 923 91 1,014 dients from

South America, v 8.2% 4.5% 7.6% :thereafter,

and in the propo cantral furope 205 76 281 re 2012 and

4% thereafter. 1.8% 3.7% 21% ]

Eastern Europe 62 7 &
In the heterose: L. , L L 0.6% 0.8% 0.6% .owhile 40%

originated from Sub-Saharan Africa, 10% from South America, 5% from the Caribbean, and
4% from South and South-East Asia (Figure 1.6B). However, the number of new diagnoses
among Sub-Saharan Africans dropped sharply after 2003, probably partially as a result of
stricter immigration laws that came into effect in the Netherlands at about that time.
After 2011, 42% of the diagnosed heterosexual population was of Dutch origin, and 28%
originated from Sub-Saharan Africa.
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Figure 1.6: Annual number of diagnoses amo
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Figure 1.7: Proportion of HIV-1-positive adults per region of origin who were reported to have been infected in
their own region of origin, in the Netherlands, or elsewhere.
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Legend: EUW=Western Europe; EUE/C=Eastern and Central Europe; SAm=South America; Car=Caribbean; SSA=Sub-
Saharan Africa; SAs=South and South-East Asia; NL=the Netherlands; Other=other regions of origin.

As may be expected from the heterogeneity in geographic region of origin, there were
also major differences in the regions of infection between the major transmission groups.
The majority of MSM (87%) were infected in the Netherlands. Furthermore, the majority
of patients infected via injecting drug use (80%) were infected in the Netherlands,
while 10% of them reported having been infected in other Western European countries.
The reported distribution across regions of infection was compatible with the HIV-1 subtype
of the infected patients. Overall, 93% of MSM and 91% of drug users for whom the HIV-1
subtype was known were infected with subtype B virus, which is the dominant subtype
found in Western countries.

Of the 4,767 heterosexual patients with a reported region of infection, 48% were infected in the
Netherlands, while 34% reported having been infected in Sub-Saharan Africa. Of the 961 Dutch
heterosexual men who reported a country of infection, 72% were infected in the Netherlands,
12% in South and South-East Asia, and 10% in Sub-Saharan Africa. Of the 809 Dutch women
infected via heterosexual contact, 89% reported having been infected in the Netherlands and
7% in Sub-Saharan Africa, whereas less than 1% were infected in South and South-East Asia.
Overall, 58% of the heterosexual patients with a known HIV-1 subtype were infected with a
non-B subtype virus; for patients of Sub-Saharan African origin, this proportion was 98%.

Increasingly older age at time of HIV diagnosis

The age at which patients are diagnosed with HIV has been slowly increasing over time.
In 1996, the average age at the time of diagnosis was 37 years; in 2014, it was 41 years.
Over the entire period from 1996 through 2014, 15% of adults who received a diagnosis of
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both the number and proportion of diagnoses among young adults increased over time,
and, in 2013, young adults accounted for 13% of the annual tally, or 88 diagnoses. In 2014, 60
diagnoses in young adult MSM have been registered to date, which is 10% of all MSM
diagnosed in that year.

Appendix Figure 1.3: Proportion of patients classified as presenting with (A) Ic
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of CD4 count)®., 7. A.Antinori et al, HIV Med. 12, 61 (2011).  decreased over time, in 2014,
44% of patients entered clinical care late in their infection (Figure 1.9; Appendix Figure 1.3). In
addition, the proportion of patients presenting for care with advanced HIV disease (i.e., with
a CD4 count below 200 cells/mms3 or AIDS) has decreased over time and was 27% in 2014.

In total, 29% of the patients entering care from 1996 onwards had CD4 counts of 500 cells/
mm? or higher, 20% had CD4 counts between 350 and 499 cells/mm3, 20% had CD4 counts
between 200 and 349 cells/mms3, and 31% had CD4 counts below 200 cells/mm3. For patients
entering clinical care in recent years (2012 or later), these proportions were 35%, 22%, 19%,
and 24%, respectively; 13% had already been diagnosed with AIDS.
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Figure 1.9: Proportion of patients classified
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entering care at ages younger than 25 years. Although testing behaviour and frequency
may differ between these two age groups, the relatively shorter period of sexual activity
of those diagnosed at younger ages also accounts for these observed differences.
Late-stage infection was also observed more often in patients who received their HIV
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diagnosis at a hospital (67%) compared with those who were tested at a general practice
(42%), a community health service or STI clinic (25%), or another testing location (36%).

Increasing (D4 cell counts

Between 1996 and 2014, median CD4 counts in the total adult population at the time of
diagnosis increased from 250 to 385 cells/mms3 (Figure 1.10A). This overall increase was
mainly the result of a rise in CD4 counts in both MSM and heterosexual men, whereas CD4
counts in women remained virtually unchanged.

Figure 1.10: Changes over time in median (D4 counts (A) at HIV diagnosis and (B) at the start of combination
antiretroviral therapy (cART). Between 1996 and 2014, (D4 counts at the time of diagnosis increased from 250
(interquartile range [IQR], 80-440) to 385 (IQR, 190-580) cells/mm? in the total adult population. The increase
was most apparent for men who have sex with men (MSM): 245 (IQR, 80-450) cells/mm? in 1996 and 430
(IQR, 259-610) cells/mm? in 2014. During the same period, (D4 counts in heterosexual men increased from 115
(IQR, 30-395) to 225 (IQR, 53-410) cells/mm?, whereas (D4 count in heterosexual women was 300 (IQR, 120-500)
cellssrmm? and did not change over time. (B) In the total adult population, (D4 counts at the start of cART rose
to 260 (IQR, 130-400) cells/mm? shortly after cART became available, decreased to a plateau of approximately
180 cells/mm? between 2000 and 2005, and increased thereafter. In 2014, (D4 counts were 410 (IQR, 260-570)
cellssmm? in the total population, 442 (IQR, 320-598) cells/mm? in MSM, 230 (IQR, 56-410) cells/mm? in
heterosexual men, and 380 (IQR, 250-530) cells/mm? in heterosexual women.
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Increasing frequency of testing

Since both the proportion of recent infections and CD4 counts at diagnosis have increased
among those diagnosed with HIV, testing for HIV has apparently become more common.
An additional indication for this is the increasing proportion of patients with a previously
negative HIV test (Appendix Figure 1.4). In 2014, 73% of MSM and 40% of heterosexuals
diagnosed with HIV had a known previous test with a negative result; in 2013, these
proportions were 67% and 22%. respectivelv. The provortion with a oreviously known
negative test w: Appendix Figure 1.4: Proportion of patients diagnosed after a previously negservice or
STI clinic (78%), ¢ men who have sex with men (MSM) and 40% of heterosexuals (men 26%, worose tested
ata general praci previously negative HIV test.
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immediately startécd treatment; within 6 months after diagnosis, more than 95% had started
CART (Figure 1.12; Appendix Figure 1.5). The proportion of patients who started treatment
within 6 months was smaller for those with higher CD4 counts, but it has rapidly increased
in recent years, reflecting changes in treatment guidelines towards starting treatment at
higher CD4 counts.
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of 69 patients were still in clinical care, 15 patients had died, and 5 had moved abroad.
The mean age of the patients still in care was 55 years, and 77% were 50 years or older.
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The mean age at the time of diagnosis was 44 years, which was considerably higher than for
HIV-1-positive patients. For the 82 patientswhow' 7 A Antinori et al, HIV Med. 12, 61 (2011).
CD4 count at the time of diagnosis was 336 (93-676) cells/mmps. From 199b onwards, 48% Ot
the patients were late presenters, and 40% presented for care with advanced HIV disease.
The distribution of CD4 counts at entry into care appeared to be more bimodal than for
HIV-1-positive patients: 37% had CD4 counts below 200 cells/mms3, 38% had CD4 counts of
soo cells/mms3 or higher, while relatively few patients (25%) had CD4 counts between 200
and 499 cells/mm3.

Treatment

By May 2015, 55 HIV-2-positive patients had ever started cART. Of these, 38 were still care,
19 of whom used a backbone of abacavir/lamivudine, 8 tenofovir/emtricitabine, and 4
zidovudine/lamivudine. Additional drugs in the regimen included ritonavir-boosted
darunavir in 16 patients, ritonavir-boosted lopinavir in 9, and atazanavir in 5 (all ritonavir-
boosted, except one). At the start of cART, 23 patients had HIV-2 RNA levels above
500 copies/ml, while 13 had levels below 500 copies/ml.

Of the 69 patients who were still in care, 50 had a most recent viral load measurement
below 500 copies/ml, 4 had a viral load above 500 copies/ml, and for 15 patients no HIV-2
RNA result was available. In total, 29 patients had not, or not yet, started treatment.
These patients still had high CD4 counts (median 775 (510-970) cells/mms3), and only one had
an HIV-2 viral load above 500 copies/ml (11 not determined).

Conclusion

Since 2008 there has been a decreasing trend in the annual number of new HIV diagnoses
to approximately 1,000 new diagnoses in recent years. Although this decreasing trend
continued in 2014, the projected number of diagnoses for that year may have been under-
estimated because the data freeze for this Monitoring Report took place one month earlier
than in previous years.

An important change compared to last year’s Monitoring Report is that estimates of the
number of people living with HIV, as well as the number who are not yet diagnosed, are
considerably lower than previously reported. Until last year, we used estimates provided by
UNAIDS, but these carry the disadvantage that the data and method on which they were
based are unclear. Moreover, according to UNAIDS, there should be 25,640 HIV-positive
patients on antiretroviral treatment. This would imply that almost 9,000 patients are not
registered by SHM, which is impossible given the way care for HIV is organised in the
Netherlands.

The new method, which is publicly available via the website of the European Centre for

Disease Prevention and Control (ECDC), has the advantage that it uses only routine
surveillance data. It is, therefore, relatively straightforward to provide annual updates of the
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prevention measures with pre-exposure prophylaxis, as is currently being demonstrated in
a project in Amsterdam as one of the components of the HIV Transmission Elimination
Amsterdam (H-TEAM) initiative.
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2. Response to combination
antiretroviral therapy (cART)

Luuk Gras, Kees Brinkman, Jan Prins and Peter Reiss

Introduction 9. S.R.Coleetal, Am.]J. Epidemiol. 158,687
The primary goal of (2003). to prevent HIV disease

pIOgIESSiOH(9). Anothe: vericit ur ucauter 1> wie picve 10. T.C. Quinn etal, N. Engl J. Med. 342,921
In studies in HIV-serodiscordant heterosexual couples, 1 (2000).

more likely with higher HIV RNA levelst2. Moreove: 11. S.Tovanabutra et al, J. Acquir. Immune.
HIV-serodiscordant coup’ ) 3: B1. Grmsz te]ﬁ et arl., I an1 cet Defic. Syndr. 29, 275 (2002).

350 and 500 cells/mm3 ¢ 281 (2014). 12.  S.J.Reynolds et al,, AIDS 25, 473 (2011).
and tuberculosis ™, iMMeuiatc stait us Ani 10 aou suse Lisceuve a pecventing transmission

of HIV than deferring treatment until the CD4 count has dropped to <250 cells/mm3@4. Thus,

in ad.dition to preventing.disease progres '14. "M.S Cohen et al.; N Er;gl. 7 Med. 365' >fits
public health by preventing onward HIV 493 (2011)

US guidelines on when to start cART, which are generally followed by the Dutch Association
of HIV Treating Physicians (Nederlandse Vereniging van HIV Behandelaren, NVHB), currently
recommend starting cART in all HIV-infected individuals ). Recent results from the Strategic
Timing of Anti-Retroviral Treatment (START) tri~! ~ rnmdamicad clinicnl 4rvinl an rhon
to start cART, support these guidelines. The trial *> Panel on Antiretroviral Gulldeh.nes for
as AIDS-related and non-AIDS-related morbidity- Adults and Ad.olescegts. Guldeh.nes for
are still above 5soo CD4 cells/mm3 compared the use of antiretroviral agents in HIV-
350 cells/mm3 or lower®). These findings imply vinfected adults and adolescents.
willingandr 16. J.D.Lundgren et al,, N. Engl. J. | Accessgd 2,8 Sep.tember 2015 htJFp://
after diagnc 795 (2015). www.aidsinfo.nih.gov/ContentFiles/
twice-daily regimens, all currently recommend Adultan@AdolescentGL.pdf.

are once daily .

In this o 7 ; Jivlzagen;ﬂ, D. IE:lBar}ngirgbR. Veérdogn, of cART, trends in the virological and
immunc - M. Gardner, Clin. Infect. Dis. 48, 484 in toxicity-related therapy changes,
accordir (2002)' A at the start of treatment. Figure 2.1

gives an overview of the number of individuals included in the various analyses described
in this chapter.
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Figure 2.1: Flow diagram of the number of individuals included in analyses. Colours indicated in the legend refer
to the various analyses described in this chapter.
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DRV/r=ritonavir-boosted darunavir; ATV/r=ritonavir-boosted atazanavir.
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Demographic and clinical characteristics at the start of cART

Of the 22,883 treated and untreated individuals with an HIV-1 infection and a known date of
diagnosis registered by Stichting HIV Monitoring (SHM), 20,301 were 16 years of age or older
when they started cART between January 1995 and December 2014 (Figure 2.1). Of these,
2,613 had had prior exposure to mono or dual ART at the start of cART, and 17,688 were ART-
naive. The individuals described in this chapter include 188 individuals aged between 16 and
18 years at HIV diagnosis who are also described in Chapter 6.

We grouped individuals according to calendar year of starting cART: 6,052 started between
1995 and the end of 2001, 5,302 started between 2002 and the end of 2007, 7,884 started
between 2007 and the end of 2013, and 1,063 started in 2014 (Table 2.1). Individuals starting
in 2015 are not included because their follow up is currently too short to allow meaningful
reporting of their virological and immunological response to cART.

Table 2.1: Baseline characteristics of 20,301 individuals starting combination antiretroviral therapy (cART)
between 1January 1995 and 31 December 2014.

Year of starting cART

1995-2001 2002-2007 2008-2013 2014
Total (n, %) 6,052 100.0 5,302 100.0 7,884  100.0 1,063  100.0
DEMOGRAPHIC CHARACTERISTICS
Male gender (n, %) 4,903 81.0 3,855 72.7 6,705 85.0 934 87.9
Age at start of cART (median, IQR) 37.5  32.0- 38.5  31.8- 40.5 32.7- 39.9 31.5-

Lb.4 L5.7 48.2 48.7

Transmission risk group (n, %)
MSM 3,513 58.0 2,506 473 5,264 66.8 770 72.4
Heterosexual contact 1,682 27.8 2,220 41.9 2,108 26.7 245 23.0
DU 117 6.9 156 2.9 88 1.1 2 0.2
Blood or blood products 127 2.1 7 1.4 6L 0.8 8 0.8
Vertical transmission 1 0.0 9 0.1
Other/Unknown 318 5.21 346 6.6 351 4.5 38 3.6
Region of origin (n, %)
Netherlands 3,633 60.0 2,556 48.2 4,889 62.0 n 67.2
W-Europe/N-America/Australia 685 1.3 383 7.2 485 6.2 54 5.1
Caribbean/S-America 581 9.6 671 12.7 862 10.9 12 10.5
Sub-Saharan Africa 768 1.7 1,243 23.4 892 1.3 88 8.3
Other 385 6.4 449 8.5 756 9.6 95 8.9
Socio-economic status (SES)*
1 289 4.8 247 L.7 1516 5.3 L L.
2 1,268 21.0 1,056 19.9 1,735 22.0 205 19.3
3 1,471 2.3 1,503 28.3 2,260 28.7 314 29.5
L 1,455 24.0 1,294 2.4 1,875 23.8 242 22.8
5 966 16.0 1,039 19.6 1,410 17.9 191 18.0
Missing 603 10.0 163 3.1 188 2.4 67 6.3
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Of the 20,301 individuals who had ever started cART after January 1995, 3,904 were women
(19%) of whom 27% were born in the Netherlands. Of the 1,063 individuals who started cART
in 2014, 770 (72%) were MSM, similar to 2013 (71%). Among the 112 individuals of Caribbean
or South American origin who started cART in 2014, 46 originally came from Surinam (41%),
22 from the former Netherlands Antilles (20%), 15 from Brazil (13%), and 7 from Colombia
(6%). The 95 individuals from other regions of origin who started in 2014 were from Central
and Eastern Europe (n=45), Southeast Asia (n=26), North Africa and the Middle East (n=15),
and Oceania and the Pacific (n=6), while the region of origin was unknown for 3 individuals.

The percentage of individuals with an AIDS diagnosis at the start of cART declined over time
(test for trend p<o.0001). This was accompanied by an increase in the median CD4 cell count
at the start of cART: from 210 cells/mms3 in 2007 to 373 cells/mm? in 2013 and 410 cells/mm3
in 2014 (Cuzick test for trend p<o.0001). Chapter 1 gives more detailed information on trends
in CD4 cell count at the start of cART over time and additional aspects of the continuum of
HIV care. More than 13% of individuals starting cART in 2014 did so during primary infection,
compared to 10% in 2013. The prevalence of hepatitis B co-infection significantly declined
over time (p<0.0001).

Virological response to cART

The key goal of cART is to achieve and maintain durable viral suppression. The definition of
viral suppression has changed over the years with the introduction of more sensitive viral
load assays, and nowadays a cut-off of 40 or 50 HIV RNA copies/ml is most often used.
Here we have defined virological success as any plasma viral load measurement <100 copies/ml
taken between three and nine months after starting cART. We used a cut-off of 100 copies/
ml, rather than the more conventional 50 copies/ml, because plasma samples tested with
the Roche COBAS AmpliPrep COBAS TagMan HIV-1 assay, version 2.0 (CAP/CTM v2.0) are
known to give higher results of plasma viral load when the load is at levels close to the
lower limit of detection o2

Inthe Nether 19- S- Pas et al, J. Clin. Microbiol. 48, 1195 . ART gince January 1995. In this
report, we w (2010). ART who were monitored with
sensitive vira 20- L. C.Swensonetal, J. Clin. Microbiol. 52, 44 ayailable after the start had
to be measur 517 (2014)'_ *of 50 copies/ml or less), which
have been gradually introduced into routine clinical practice since 1999. Of the 13,524
individuals selected by these criteria, we further excluded 1,023 individuals without a viral
load measurement three and nine months after starting cART, as well as 620 women who
started cART during pregnancy and 203 participants of the primo-SHM study because cART
may have been interrupted at the end of the pregnancy or as part of the study protocol.
Results in the following section on virological response to cART are therefore restricted to
the remaining 11,749 individuals.
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Table 2.2: Unadjusted and adjusted odds ratios (95% confidence interval) of initial virological success (HIV RNA
<100 copies/ml between three and nine months after starting combination antiretroviral therapy) by logistic
regression analysis in 11,749 previously ART-naive individuals. The probability of virological success is higher
compared to the reference group when the odds ratio is higher than 1.00.

Unadjusted Adjusted*
OR HR (95% (overall) OR HR (95% (overall)
a) p-value 1) p-value
Gender
Male 1.00 1.00
Female 0.80 0.66  0.97 0.02 118 0.94 149 0.16
Transmission risk group (<0.0001) (<0.0001)
MSM 1.00 1.00
Heterosexual 0.65 0.56 0.76 <0.0001 0.81 0.65  1.00 0.0555
DU 034  0.23  0.52 <0.0001 0.37 0.24  0.58 <0.0001
Region of origin (<0.0001) (0.07)
Netherlands 1.00 1.00
Caribbean & South America 0.81 0.65 1.02 0.08 0.85 0.67 1.08 0.19
Sub-Saharan Africa 0.54 0.45 0.65 <0.0001 0.70 0.55 0.89 0.004
Western Europe / North America 0.95 0.69 1.31 0.7568 0.99 0.71 1.37 0.95
Socio-Economic Status** (0.61)
1 1.06 0.73 1.52 0.77 0.95 0.66 1.38 0.80
2 1.00  0.82 1.24 0.96  0.92 0.7k 114 0.43
3 1.00 1.00
I 0.93  0.76 114 0.49 0.93 0.76 114 0.49
5 0.77 0.63  0.95 0.01 0.82 0.66 1.02 0.07
Age (years) (<0.0001) (0.003)
16-29 0.75 0.61 0.91 0.004  0.74  0.60 0.91 0.004
30-39 1.00 1.00
4,0-49 1.20  1.00 1.45 0.05 1.1 0.92 1.35 0.27
>50 1.09  0.89 1.34 0.4,2 0.99  0.79 1.23 0.90
(D cell count (cells/mm3) (<0.0001) (0.03)
<50 0.48 0.37 0.62 <0.0001 0.68 0.54  0.87 0.002
50-200 0.68 0.53 0.86 0.001 0.81 0.66  1.00 0.05
200-350 1.09 0.86 1.39 0.,8 0.84 0.66 1.08 0.18
350-500 1.00 1.00
>500 1.03 0.75 1.42 0.86 0.89 0.65 1.22 0.48
HIV RNA (log,, copies/ml) (<0.0001) (<0.0001)
<L 1.07 0.77 149 0.70  1.08 0.77 1.51 0.65
L-5 1.00 1.00
>5 0.43  0.36 0.51 <0.0001 0.46 0.38  0.55 <0.0001

L
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We also found a sign
the year of starting cART (p=0.002, Table 2.3). In individuals who started cART between 2003
and 2006, starting at 500 CD4 cells/mms3 or higher (1,148 out of 11,749 individuals [10%)]) was
associated with a significantly lower probability of initial viral suppression compared to
starting at 200-350 cells/mms3; however, this effect was no longer seen when cART was
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started in or after 2011. In individuals who started cART in or after 2007, starting at 200 CD4
cells/mm3 or lower was associated with a significantly lower probability of initial viral
suppression. These findings remained the same when individuals who started cART during
primary infection were excluded from the analysis. There was no evidence that the
association between starting cART during primary infection and virological success had
changed over time (test for interaction, p=0.80).

Table 2.3: Selected odds ratios (95% confidence intervals) of reaching initial virological suppression <100 HIV
RNA copies/ml by logistic regression analysis, after including an interaction term between year of starting cART
and (D4 cell count at the start of cART. An odds ratio greater than 1.00 indicates a higher probability of having
<100 HIV RNA copies/ml compared to the reference group.

Year of starting cART

1999-2002 2003-2006 2007-2010 2011-2014
CDy cell count at start of cART
(cells/mms)
<200 1.05 (0.70-1.58)  1.08 (0.74-1.58) 0.58 (0.42-0.80) 0.57 (0.40-0.83)
200-350 1.00 1.00 1.00 1.00
350-500 0.65 (0.36-1.15) 1.1 (0.50-2.44) 0.61(0.40-0.95) 1.05 (0.69-1.59)
=500 1.16 (0.53-2.54) 0.42 (0.19-0.94) 0.60 (0.30-1.19)  1.07 (0.68-1.69)

Legend: cART=combination antiretroviral therapy.

Long-term virological response

Figure 2.2 shows that the percentage of individuals with a viral load <100 copies/ml
increased from 92% at 1 year after starting cART to 96% at 14 years after starting cART and,
likewise, increased from 95% (year 1) to 99.6% (year 14) for those continuously on cART.
To some extent, the increasing trend in percentages with time after starting cART may
reflect a bias towards individuals who do well and remain in follow up.
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Appendix Figure 2.1.A). The drop in absolute number of individuals with low CD4 cell counts

at the end of each calendar year may partly reflect the trend of starting cART at higher CD4
cell counts, which has been observed since 2007. Finally, Figure 2.3.B shows that among
individuals who had ever started cART, the percentage of those with a CD4/CD8 ratio of 1 or
above increased from 7% in 2000 to 26% in 2014.




O o ° 2. Response to combination antiretroviral therapy (cART)

Figure 2.3.A and B: Last available (D cell coun
start of cART. The last available (Dy cell count a

for each patient. The percentage of individual.
Summary & recommendations
The HIV epidemic in the Netherlands
52 1329 2533 3235 3902 4456 5121

Introduction

Response to combination antiretroviral therapy (cART)
' | | | | | | | | | | \

§ Virological failure and resistance
-E [I— | | | | | | | | |
E HIV-related and non-HIV-related morbidity and mortality
%
B Viral hepatitis
\ Distinct populations: HIV-1 infected children
1995 1996 1997 1998 1999 2000 2001
Distinct populations: Pregnancies in HIV-1 infected women
Dy cell count (cells/mm?): [l <so [ 50
Quality of care 9
13 381 658 873 177 1463 1902 Zdi : = 8 8 S S
el | | The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
Curagao
©
3
= Appendix figures & tables
2
Y
) List of tables & figures
X

| | | | |
Acknowledgements
| | | | | |

Publications & presentations

1995 1996 1997 1998 1999 2000 2001

(D4:(D8 ratio M <50 ;¥ Terminology
References o

Longitudinal CDg cell count changes after starting cART
Of the 20,301 individuals who first started cART (including both ART-naive and ART-
experienced individuals), a CD4 cell count at the start of therapy or thereafter was available
for 18,500 (91%) individuals. Of these, only 11,032 individuals (1,243 ART-experienced, 9,789
ART-naive individuals) who had achieved initial virological suppression within nine months
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after starting cART (<500 HIV RNA copies/ml for ART-experienced individuals, <50 copies/
ml for therapy-naive individuals) were included in further analyses. In this group, we
studied CD4 cell count changes during continuous virologically suppressive cART (allowing
for therapy interruptions of less than two weeks). In ART-experienced individuals, we
excluded CD4 cell counts after a confirmed viral load >500 copies/ml, and, in ART-naive
individuals, we excluded CD4 cell counts after a confirmed viral load >200 copies/ml.
The different cut-offs for ART-experienced and ART-naive individuals were used because
ART-experienced individuals had started cART in earlier calendar years and their plasma
samples had therefore been tested predominantly with viral load assays with a lower
detection limit of 400 copies/ml or higher. Finally, we also excluded CD4 cell counts after
the start of immunosuppressive therapy (chemotherapy, interferon). Data on radiotherapy
is not part of routine data collection. We thus obtained a stringently-selected group of
individuals whose changes in CD4 cell count reflect the best possible response to cART,
especially when cART was started without previous exposure to antiretroviral therapy.

In individuals who had had previous exposure to mono or dual antiretroviral therapy when
cART was started, median CD4 cell counts at 16 years from the start of cART were 530 cells/mmj3
for those starting with <50 cells/mm3, 560 cells/mm? for those starting between 50 and
200 cells/mm3, 660 cells/mm:? for those starting between 200 and 350 cells/mm3, 710 cells/
mm: for those starting between 350 and 500 cells/mm?, and 710 cells/mm3 for those starting
with 500 or more cells/mms3 (Figure 2.4.A). The CD4 trajectories for individuals starting with
less than 5o cells/mm3 and those starting with between 50 and 200 cells/mm3 converged
after approximately 12 years.

In ART-naive individuals, median CD4 counts at 11 years were 480 cells/mm?3 for individuals
starting with <50 cells/mm3, 580 cells/mm? for those starting between 50 and 200 cells/
mm?, 670 cells/mm?3 for those starting between 200 and 350 cells/mms3, 730 cells/mm?3 for
those starting between 350 and 500 cells/mm?, and 1,030 cells/mm?3 for those starting with
500 or more cells/mm3 (Figure 2.4.B). Although median CD4 cell counts fluctuated over time
and did occasionally decrease, the trend over time reflects an increase in median CD4 cell
counts in individuals remaining virologically suppressed on cART. Median CD4 cell counts
for subgroups of individuals within each of the five categories of CD4 cell count at the start
of cART did not converge.

Similar to the CD4 cell count response in ART-naive individuals, median CD4/CD8 ratios
during sustained virological suppression on cART in the five baseline CD4 cell count strata
did not seem to converge (Figure 2.4.C). Importantly, the ability to achieve a CD4/CD8 ratio
of 1 or higher seemed to be strongly related to the CD4 cell count at the start of cART.
Median CD4/CD8 ratio reached levels higher than 1 after 3.5 years of suppressive cART
when CD4 counts at the start were =500 cells/mms3, and after 8 years when counts were
350-500 cells/mms.
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38. J. Young et al, PLoS. Med. 9, €1001194
Incomplete immunological recovery (2012)

Compared to a continued CD4 cell count recovery, iricoriipiete Lg cell coutil Lecovery uulLig
cART despite long-term successfully suppressed viral load is associated with an increased
risk of mortality, AIDS, and non-AIDS-related diseases 33738, We therefore investigated the
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CD4 cell count response in individuals who started cART with <350 cells/mm?, had not
received prior monotherapy or dual therapy, and had sustained suppression of viraemia at
two and three years. The CD4 cell counts between 1.5 and 2 years (closest to 2 years), and
between 2.5 and 3 years (closest to 3 years) were selected. Median CD4 cell count at two
years was 450 cells/mms3 (IOR 330-580) and at three years 480(360-620). Table 2.4 shows the
distribution of CD4 cell counts in individuals at two and three years after starting cART,
according to whether counts at the start of cART were <200 or 350 cells/mm3.

Table 2.4: (D4 cell count at two and three years of continuous virologically successful cART in individuals
starting cART with <200 and <350 (D4 cells/mm3. Therapy interruptions of less than 2 weeks were allowed.
Virologically successful cART was defined as having supressed viral load of <100 copies/ml within nine months
from starting cART and not having had a confirmed viral load of >200 copies/ml after initial suppression;
single blips between 200 and 500 copies/ml were allowed.

(D cell count at start of cART (cells/mm3)

<200 <350
(Dy cell count at 2 / 3 years (cells/mm3) 2 years 3 years 2 years 3 years
<200 347 (1.%) 160 (8%) 359 (7%) 169 (4%)
200-350 920 (36%) 650 (30%) 1,144 (22%) 796 (19%)
350-500 757 (30%) 690 (32%) 1,645 (31%) 1,262 (30%)
500-750 440 (17%) 507 (24%) 1,702 (33%) 1,558 (37%)
=750 101 (4:%) 126 (6%) 377 (7%) 463 (10%)
Total 2,565 2,133 5,227 4,248

Legend: cART=combination antiretroviral therapy.

At three years, 38% of individuals (820 out of 2,133 individuals) who started cART at <200 CD4
cells/ mm3 and 23% (965 out of 4,248 individuals) who started with <350 CD4 cells/mm? still
had values <350 cells/mms3, and thus remained at an increased risk of an AIDS or non-AIDS
defining event.

Independent risk factors significantly associated with still having <350 CD4 cells/mm? after
three years of virologically suppressive cART when cART was started at <350 cells/mm3 were
found to be older age, lower CD4 cell count at the start of cART, an HIV RNA <100,000 copies/
ml at the start, place of birth being Sub-Saharan Africa, the Caribbean or South America in
contrast to the Netherlands, and co-infection with hepatitis B (HBV) or hepatitis C (HCV)
(Table 2.5). There was a lower risk of incomplete immunological recovery when cART was
started between 2007 and 2010 as compared to between 1999 and 2002, and when cART was
initiated with a ritonavir-boosted PI regimen as compared to an NNRTI-based regimen.

Chapter 4 further describes an analysis of the potential association between incomplete
CD4 cell count recovery and the risk of mortality, AIDS, and non-AIDS diseases.
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Table 2.5: Adjusted* odds ratios of the risk
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5
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1DU

Calendar year at the start of cART References

1999-2002 . AT,
2003-2006 1.21 (1.00-1.48) 0.05
2007-2010 1.00

2011-2014 1.04 (0.72-1.51) 0.81
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OR (95% Cl) (Overall) p-value
Socio-economic status**
=2 1.04 (0.83-1.31) 0.72
3 1.00
4-5 1.13 (0.92-1.38) 0.2y

* Adjusted for all variables listed.

** Socio-economic status (SES): a combined measure based on income, employment, and level of education
obtained by interviewing one household in each six-position postal code and aggregated into a single score
for each four-position postal code using principal component analysis. Scores were classified in five groups

SLICh that they Contained cnnrnvl’mnfl.\lul 20/ A1.0L ~00L 1.0, rnd 20, Af All nactal Codes; 1 indicates h’gh SES
and 5 indicates low SES 18. Sociaal Cultureel Planbureau. Status-

scores. Accessed 28 September 2015.
http://www.scp.nl/Onderzoek/
Lopend_onderzoek/A Z alle lopende_
onderzoeken/Statusscores.

Legend: cART=combination rval;3 NRTI=triple nucleoside

reverse transcriptase inhit itor; Pl=protease inhibitor;
Pl/r=ritonavir-boosted proi virus; HCV=hepatitis C virus;

HBsAg: hepatitis B surface

The Efavirenz, Obesity Project Team on behalf of the Collaboration of Observational HIV
Epidemiological Research Europe (COHERE) in EuroCoord assessed the virological and
immunological responses to initial efavirenz-containine reeimens according to weight in
HIV-infected individuals®. 39. C.Marzolinietal, AIDS 29,193 (2015).  jetectable viral
load (<50 HIV RNA copies/ml) after treatment initiation, time to a confirmed viral rebound
(>50 HIV RNA copies/ml) after initial suppression, and difference from baseline CD4 cell
count at 6 and 12 months on cART. Among 19,968 individuals, 81% attained virological
suppression, of whom 34% subsequently experienced a viral rebound. In adjusted analyses
no significant differences were found between heavier individuals compared to normal-
weight individuals. Mean absolute counts at baseline and thereafter were higher among
heavier individuals. However, the difference at 6 and 12 months compared to baseline was
not significantly different from that of normal- 40, G. H. Friedland, A. Williams, AIDS 13
that the standard 600 mg efavirenz dosage is ar Suppl 1,561 (1999).

41. G. F. Vanhove, J. M. Schapiro, M. A.

. L. . Winters, T. C. Merigan, T. F. Blaschke,
Therapy switches and incidence of toxic JAMA 276,1955 (1996).

the first three years after the start of cA ,, p g kuritzkes, AIDS Patient. Care STDS.
Antiretroviral therapy may be associated witl 18,259 (2004).

toxicities. This may lead to reduced adherence and treatment discontinuation, which are
major reasons for treatment failure and emergence of antiretroviral drug resistance 442,
Inthis section we report on trends over time in treatment switches and especially treatment-
limiting toxicities during the first three years after the start of cART.
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During the first three years after the start of cART, individuals were followed for a total of
48,952 person years (PY), of which 47,772 person years (97.6%) on cART (PYCART). The overall
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incidence of toxicity-driven regimen changes was 194 (95% CI 190-198) per 1000 PYCART.
Individuals could change the regimen more than once. During follow up, 14,155 of the 20,301
individuals (70.0%) did not change the regimen because of toxicity. The maximum number
of changes due to toxicity in a single patient was 14.

Figure 2.6: Toxicity-driven changes in therapy during the first three years after the start of combination
antiretroviral therapy (cART) presented as incidence per 1000 person years on cART for each starting year of cART
(blue line; vertical lines are 95% Poisson confidence intervals).
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Legend: cART=combination antiretroviral therapv: PYcCART=person vears on cART durina the first 3 years
following the sta. Appendix Table 2.1: Adjusted risk ratios (95% confidence intervals) of a toxic

the first three years in therapy-naive individuals starting combination antire
The incidence 2009 by Poisson regression analysis. The probability of a toxicity-driven thcART) during

the first three to the reference group when the risk ratio is higher than 1.00. 1000 PYCART
between 3 and 1000 PYCART
between 12 an Risk ratio 1s (p<0.0001).
The incidence « Gender llowing cART
initiation decl Male 1.00 e from 2009
onwards can Lt Female 1.23 jociated with
minimal toxici Region of origin sxicities than
the older regin Netherlands 1.00 een in follow
up for three ye Caribbean/South America 0.94 lighest in the
initial few moz Sub-Saharan Africa 1.07 CcART.
Western Europe / North America 0.74
In an adjusted P4 cell count (cells/mm?) rapy change

during the first three years after the start of cART, the risk was 23% higher in women than in
men, independent of weight at the start of cART (p<o.0001, Appendix Table 2.1). Starting
cART at =500 CD4 cells/mm3 was associated with a 28% increased risk, compared to starting
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time, which accounted for 16% of all toxicity-driven therapy changes in 2014. Most of the
discontinuations in 2014 involved tenofovir (79% of cases, either as a single drug or as part
of fixed-dose combinations) or lamivudine (16% of cases). The new regimen was most likely
to contain abacavir/lamivudine (76% of cases who stopped tenofovir). Finally, the percentage
of changes because of rash and lipodystrophy declined over time.
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Figure 2.7: Relative distribution over time of the seven most frequently-recorded adverse events associated with
a toxicity-driven therapy change of at least one of the drugs in the combination antiretroviral therapy (cART)
regimen. For every toxicity-driven therapy change, one to three adverse events can be recorded; therefore,

percentages do not add up to 100%.
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Appendix Table 2.3. Demographic and clinical characteristics of 16,481 indivi
according to treatment status at the start of combination antiretroviral ther.
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gender, and transmission risk group.

o

Year of starting cART

% of all patients with a toxicity-driven stop

* Central nervous sy. Total ' dizziness,

sleeplessness, nightn HIV RNA <50 copies/ml

** Renal-related isstL Pre-treated | creatinine,

renal insufficiency, p Naive

Ever AIDS diagnosis
Status of HIV-i Pre-treated

Of the 20,301 ind; Naive d another
1,746 did not ha us of the
remaining 16,481 e current

status of these 16,481 individuals in terms of treatment and clinical characteristics.
Appendix Table 2.3 shows the current status according to demographic characteristics.
Among individuals alive and in follow up, for those who had started cART between
1995-2001, 2002-2007, and 2008-2013, the percentage currently not on a cART regimen
was 3.3%, 2.4%, and 1.2%, respectively. The majority of these individuals are currently
on an NNRTI-based regimen, whereas most individuals who started in 2014 are now on
an integrase inhibitor-based regimen. Of those individuals who started cART between
1995 and 2013, 90% to 92% currently have a suppressed viral load <50 copies/ml.
The number of individuals who first started cART in 2014 is, at present, only 68% because
not all have yet reached initial virological suppression. The percentage of individuals
with a viralload <50 copies/ml was higher among men, MSM, and individuals originating
from the Netherlands, Western Europe, and North America compared to those from
Sub-Saharan Africa, the Caribbean, and South America. Median current CD4 cell count
was higher for those who had started cART in earlier calendar years, while the
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Initial cART regimens between 2009 and 2014

Figure 2.8 provides an overview of the initial cART components used between 2009 and
2014. In 2014, the combination of tenofovir and emtricitabine was used in 982 of the 1,063
initial cART regimens (92%). The fixed-dose combination of abacavir and lamivudine
(ABC+3TC), which according to current guidelines may be used as a starting regimen in
individuals with <100,000 HIV RNA copies/ml, was used in only 44 (4%) of the initial
regimens in 2014.

Figure 2.8: Trends in the use of initial combination antiretroviral therapy (cART) NRTI backbones.

1334 3N 1235 1257 1428 1063
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Il ToF+FTC

[ AzT+3TC

[ ABC+3TC
Other

2009 2010 20M 2012 2013 2014

Year of starting cART

Legend: cART=combination antiretroviral therapy; TDF=tenofovir; FTC=emtricitabine; AZT=zidovudine;
3TC=lamivudine; ABC=abacavir.

Figure 2.9 shows the trends over time in third-drug additions to the NRTI backbone used as
part of the initial cART regimen. In particular, the use of efavirenz as third drug to the NRTI
backbone has declined from 57% of all starting regimens in 2009 to 17% in 2014. Moreover,
in 2014, the most frequently-used third drug was cobicistat-boosted elvitegravir in 395 (37%)
out of 1,063 starting regimens.
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n starting
regimens because it needs to be taken as part of a twice-daily regimen, has been used in
only 4% of starting regimens since 2009. Appendix Table 2.4 shows a more comprehensive
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Figure 2.10: Trends in initial combination antiretroviral therapy (cART) regimens. Eviplera®, Stribild®, and Triumeq®

were added to the Netherlands drug reimbursement system in June 2012, December 2013, and November 2014,

respectively.
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Legend: cART=combination antiretroviral therapy; TDF=tenofovir; FTC=emtricitabine; EFV=efavirenz;
NVP=nevirapine; RPV=rilpivirine; DRV/r=darunavir plus ritonavir; ATV/r=atazanavir plus ritonavir;

RAL=raltegravir; EVG/c=elvitegravir/cobicistat; DTG=dolutegravir; ABC=abacavir; 3TC=lamivudine.

We analysed the short-term virological efficacy and durability of initial cART regimens in
individuals who started cART on one of the regimens recommended in or after 2014,
provided there was a sufficient number of individuals starting on these regimens. We thus
selected 5,555 individuals who started in or after 2009 on one of the following five regimens:
tenofovir and emtricitabine plus a third drug, specifically, efavirenz, rilpivirine, elvitegravir/
cobicistat, darunavir/ritonavir or atazanavir/ritonavir.
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p-values <o.ooo01). Although the duration of follow up for those starting on tenofovir and
emtricitabine plus elvitegravir/cobicistat was still relatively short, a significantly higher
proportion of individuals also continued on this regimen compared to those whose regimen
included efavirenz (p<o.0001). As rilpivirine has only been available in the Netherlands
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since 2012 and elvitegravir/cobicistat has been available since 2014, follow up for these
regimens is shorter than for the other three regimens. Time to discontinuation was not
significantly different between regimens containing efavirenz, darunavir/ritonavir, or
atazanavir/ritonavir and those including rilpivirine or elvitegravir/cobicistat (Figure 2.11).

Figure 2.11: Kaplan—-Meier estimates of the percentage of individuals remaining on their initial combination
antiretroviral therapy (cART) regimen according to cART regimen in individuals starting in or after 2009 on
tenofovir and emtricitabine plus a third drug (starting regimens currently recommended or recommended
during 2014). Planned switches according to study protocol (in trial participants) and same drug changes from
individual components to part of fixed-dose co-formulations were not counted as a regimen change.
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Legend: cART=combination antiretroviral therapy; ATV/r=atazanavir plus ritonavir; DRV/r=darunavir plus ritonavir;
EFV=efavirenz; RPV=rilpivirine; EGV/c=elvitegravir/cobicistat.

Overall, 1,034 of 5,555 individuals discontinued the initial regimen within 1 year. The most
common reasons for discontinuing were: toxicity (58%), patient request (10%), and
simplification (6%). Figure 2.12 shows the distribution of reasons for discontinuation of the
various third-drug additions to the tenofovir and emtricitabine NRTI backbone. The high
proportion of individuals still on the initial regimen among those who had started using
rilpivirine and elvitegravir/cobicistat is partly because, compared to the other regimens, a
higher proportion of individuals have not yet had one year of follow up.
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In an adjusted Cox regression analysis of time to a toxicity-driven therapy change restricted
toindividuals starting cART in or after 2009 on a combination of tenofovir and emtricitabine
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with either efavirenz, rilpivirine, atazanavir/ritonavir, darunavir/ritonavir, or elvitegravir/
cobicistat, the cause-specific hazard of a toxicity-driven regimen change was significantly
lower when cART included rilpivirine or elvitegravir/cobicistat (hazard ratio [HR] compared
to efavirenz, darunavir/ritonavir, or atazanavir/ritonavir (all p-values<o.o001).

Summary and conclusion

cART is currently recommended for all HIV-infected individuals. The CD4 cell count at which
cART is initiated in the Netherlands has increased steadily since 2007, reaching a median of
370 cells/mm?3 in 2013 and 410 cells/mm?3 in 2014.

The combination of tenofovir and emtricitabine was used in 92% of all starting regimens
in 2014, and the most frequently-used initial cART regimen in the Netherlands was
tenofovir and emtricitabine plus elvitegravir/cobicistat (in 37% of starting regimens in
2014), which was added to the Netherlands drug reimbursement system in December 2013.
Other frequently-used starting regimens in 2014 were tenofovir and emtricitabine,
combined with efavirenz (16%), rilpivirine (13%), darunavir/ritonavir (12%), nevirapine, (3%),
or atazanavir/ritonavir (3%). As dolutegravir in combination with abacavir plus lamivudine
(as a single-tablet fixed-dose combination regimen) was added to the Netherlands drug
reimbursement system only in December 2014, the percentage of individuals starting on
this regimen in 2014 was small, but it is likely to increase in 2015.

Virological response

Of all individuals who started cART on one of the regimens recommended in or after 2014
and who had an available plasma HIV RNA sample taken between three and nine months
after starting cART, 95.3% had initial virological success (HIV RNA <100 copies/ml between
3 and 9 months). The probability of initial virological success was higher when the viral load
at the start of cART was <100,000 copies/ml. There were no significant differences in the
probability of initial success between tenofovir and emtricitabine plus efavirenz, compared
to the more recently-introduced combinations of tenofovir and emtricitabine plus
rilpivirine, tenofovir and emtricitabine plus ritonavir-boosted darunavir, tenofovir and
emtricitabine plus ritonavir-boosted atazanavir, and tenofovir and emtricitabine plus
cobicistat-boosted elvitegravir, except when tenofovir and emtricitabine plus ritonavir-
boosted atazanavir was started at 100,000 HIV RNA copies/ml or more. As these results
were obtained by observational data, residual confounding may play a role, and thus, these
findings need to be interpreted with caution. Ensuring rapid suppression of plasma viral
load and maintaining suppression is important as high-level viraemia or longer periods of
low-level viraemia are associated with smaller increases in CD4 cell count, higher probability
of treatment failure, and emergence of drug resistance. The probability of initial virological
success was lower in younger individuals (<30 years of age), in individuals infected through
heterosexual transmission (compared with homosexual transmission), in those born in
Sub-Saharan Africa compared with those born in the Netherlands and in those who started
cART in or after 2007 with a CD4 cell count lower than 200 cells/mm3. Conversely, the
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elvitegravir are currently associated with lower rates of substitution when used as initial
regimens. As the need for better tolerated drugs and more individualised strategies
for patient management continue, the availability of new drugs such as rilpivirine,
dolutegravir, and elvitegravir is likely to contribute to further improvements in the
durability of cART regimens.
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3. Virological failure and resistance

Ard van Sighem, Luuk Gras, Anne Wensing, Jan Prins, Kees Brinkman
and Peter Reiss

Introduction

Treatment with combination antiretroviral therapy (cART) generally results in sustained
suppression of HIV viral load to levels below the threshold of quantification. It is generally
believedtl 46 M.J.Buzon et al, Nat. Med. 16,460 (2010). als on cART, although some studies

of treatment 1ntensirication suggest that active v~ ontinm maveicke in cnvan infactad
individuals“®. Moreover, patients may have diffic 47. S.Zhangetal, Antivir. Ther. 15, 555 (2010).
the treatment regimen because of, for example, ¢ 48. P.J.EasterbroF)ketal.,AID516f1521 (2002).
concentrations that may be too low to completely 1 49. S. P. Raffanti et al, J. Acquir. Immune.
longer-term virological response is, therefore, of im; Defic. sy fdr' 37,1147 (2004).

associated with a poorer clinical outcome and smaller increases in CD4 cell count 22 47-49),

In addition, frequent or persistent periods of low-level viraemia have been reported to be
associated with the emergence of drug resistance and treatment failure s,

hel 5o. I M. Réboud, S.Rae,R. Woods, M. Harris, )
Here wereport onthe long-term v 1. S. Montaner, AIDS 16, 1627 (2002). ive patients

starting cART from 1999 onwards 51.  A.C.Karlsson et al., AIDS 18,981 (2004). - pr.ecedlng
chapter. We also look at the pilociice ui stowotaie s wie wiar wearew IV-infected

population followed by Stichting HIV Monitoring (SHM) and the extent to which resistant
virus strains are transmitted to uninfected individuals.

Virological failure

52. D.V.Havlir et al, JAMA 286,171 (2001).

Low-levell\/iraemi«'.:l AT S.Zhang.etal., 53. M. Di Mascio et al, J. Virol. 77, 12165
After having achieved initial virological s (2003)

experience episodes of viraemia @7, Often, thicoc ¢ provucs arc siuicu wavigic sicaouscane Nt
above the quantification limit of the vir 58. J1.T. Grennan et al, J. Infect. Dis. 205, he
clinical significance of infrequent low-lev 1230 (2012). N-
level viraemia is not associated with AID>, non-AlU>-aenning events, aeatn, or Lu4 cell

count response“ 57, 47 S Zhang et al, Antivir. Ther.1s, 555 (2010). 32y-dependent®® and
more frequenﬂy detected hv newr aceawve writh a lnwer limit nf detection 69 60)' resistance-

associated mutations h 54 L- Zhang et al., N. Engl. J. Med. 340,1605 i1 1AnA Tacnala halaw

50 copies/ml ). In ad (1999). 59. V. lea‘, R. Harrigan, J.. S. Montaner,

Coit1 Tmens Tt Ambmninid 55, R.E. Nettles ei J. Acquir. Immune Defic. Syndr. 51, 3 n
51.  A.C.Karlsson et al., AIDS 18,981 (2004). (20009).

61. Gonzalez-Serna A et al, (20th Conference An NL T Garrett ot al T Clin Virnl c2 2ca
on Retroviruses and Opportunistic 62. J. Widdrington, B. Payne, M. Medhi,
Infections, Atlanta, GA, 2013). M. Valappil, M. L. Schmid, J. Infect. 62,

Syndr. 60, 265 87 (2011).
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The Kaplan-Meier estimate of the percentage of patients with virological failure within
15 years after first starting cART was 13% (95% confidence interval [CI] 12-14%). The probability
of virological failure was lower when cART was started during later calendar-year periods.
The probability of failure at three years after starting cART was 11.0% when cART was
started between 1999 and 2002, 6.6% when cART was started between 2003 and 2006, 3.1%
when cART was started between 2007 and 2010, and 2.5% when cART was started in or after
2012 (Figure 3.2, p<0.0001). Men who have sex with men (MSM) from Western Europe
(including the Netherlands) and North America were significantly less likely to experience
virological failure than those from the Caribbean/South America (Figure 3.3.A, overall log
rank p=0.007). Among heterosexuals, differences in the risk of failure were more
pronounced. The risk was higher among heterosexual men from Sub-Saharan Africa and
the Caribbean/South America than among those from Western Europe/North America
(middle plot in Figure 3.3.B, overall log rank p<o.ooo1). Although less pronounced than
in heterosexual men, the risk was also higher in women from Sub-Saharan Africa,
the Caribbean and South America compared to those from Western Europe and North
America (Figure 3.3.C, overall log rank p<o.0001).

Figure 3.2: Kaplan—Meier estimates of the percentage of patients with virological failure according to calendar
period of starting combination antiretroviral therapy (cART).
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with higher CD4 cell counts. There was no significant difference in risk between starting at
350-500 CD4 cells/mm? and starting at 500 CD4 cells/mms3 or more (p=0.36). There was no
evidence that virological failure was more likely when cART was started during primary
infection (p=0.97); however, it should be noted that time was censored when individuals
interrupted cART for longer than two weeks. There was evidence that the risk of failure
according to region of origin was different in patients who had started cART before and
after 2012 (test for interaction, p=0.02). When cART was started before 2012, the risk of
failure in individuals born in the Caribbean or South America was significantly higher than
in those born in Western countries (hazard ratio [HR] 1.89, 95% CI 1.55-2.31), but not when
cART was started in or after 2012 (HR 1.17, 95% CI 0.44-3.06). In contrast, the risk of failure in
individuals born in Sub-Saharan Africa remained significantly increased compared to the
risk in those born in Western countries, both when cART was started before 2012 (HR 2.40,
95% CI1.97-2.92) and in or after 2012 (HR 2.59, 95% CI1.25-5-36). Finally, there was insufficient
statistical power to compare time to virological failure between currently-recommended
initial cART regimens.

Table 3.1: Adjusted* hazard ratios (95% confidence intervals) of time to virological failure. Time to virological
failure is shorter compared to the reference group when the hazard ratio is higher than 1.00.

HR (95% Cl) (Overall) p-value
Risk group (0.03)
MSM 1.00
Heterosexual men 1.17 (0.96-1.43) 0.1
Heterosexual women 1.26 (1.03-1.54) 0.007
Region of origin (<0.0001)
Netherlands /Western Europe / North America 1.00
Caribbean/South America 1.86 (1.53-2.27) <0.0001
Sub-Saharan Africa 2.36 (1.94-2.87) <0.0001
Age at the start (years) (<0.0001)
16-29 1.53 (1.30-1.80) <0.0001
30-39 1.00
40-49 0.91(0.77-1.08) 0.27
=50 0.97 (0.78-1.21) 0.51
(D cell count at the start (cells/mm3) (<0.0001)
<50 1.88 (1.39-2.54) <0.0001
50-200 1.64 (1.25-2.16) 0.0003
200-350 1.12 (0.85-1.47) 0.44
350-500 1.00
>500 0.83 (0.55-1.24) 0.36
Start during primary infection 0.99 (0.68-1.44) 0.97
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Sequences

In total, 4,369 se Appendix Figure 3.2: (A) The proportion of sequences obtained at the time ¢ in 1996 or
later. Overall, prt of high-level resistance to any antiretroviral drug decreased from 91% in 206 sequences
(38%), even tho is the 95% confidence interval. (B) Resistance to any antiretroviral drug vpatients in
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All together, the proportion of sequences with high-level resistance at the time of virological

failure decreased from 91% in 2000 to 41% in 2014 (Appendix Figure 3.2). Generally, patients who
were pre-treated with monotherapy or dual therapy had higher levels of resistance at the time
of failure compared to previously therapy-naive patients. Differences in proportions with
resistance were most apparent for PIs and NRTIs, whereas the proportions with resistance to
lamivudine plus emtricitabine and to NNRTIs were comparable between pre-treated and
previously therapy-naive patients (Figure 3.4; Appendix Figure 3.3 and 3.4). From 2008 onwards,
the provoortion of seauences with resistance showed a sharp decrease for pre-treated atients.
whicl Appendix Figure 3.3: Annual prc Appendix Figure 3.4: Annual proportion of available sequences from treate:
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Type of regimen

In total, 294 sequences were obtained from previously antiretroviral therapy-naive patients
who started cART from 2000 onwards and were still on their first-line regimen at the time
the sequence was obtained. The proportion of sequences with high-level resistance to at
least one antiretroviral drug was similar for patients on NNRTI-based regimens (61%) and
for patients on PI-based regimens (54%). Of the patients on an NNRTI-based regimen, 60%
had high-level resistance to an NNRTI, while 36% were fully susceptible to all NNRTIs.
In contrast, only 18% of the patients on a PI-based regimen had high-level resistance to a
protease inhibitor, and 62% were fully susceptible to all PIs. High-level resistance to
lamivudine and emtricitabine was found in 48% of patients on a PI-based regimen and in
45% of those o1 Appendix Table 3.1: Number of patients with evidence of various levels of r NRTIs was

observed in 5% ¢ Appendix Table 3.2: Number of patients with evidence of various levels of r
drugs, according to the Stanford algorithm for scoring mutations. All togeMEd-
Overall prevalenc patients still in follow up, 7,400 (40%) with at least one genotypic sequenc
Intotal, as of Me small differences in resistance-associated mutations between the Stanford (11%) of the
18,355 HIV-infec 4, iyirq) Society-USA (IAS-USA) list, the number of patients with resistaitients (8%),

including 601 P roported in Appendix Table 3.1. - mutations
resulted in higt stance tests
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Transmission of drug resistance

Limited treatment options
Treatment options may be more limited when pz 66. M. S. Hirsch et al, Clin. Infect. Dis. 47,

HIV that is already resistant to one or more of the 266 (2008).
In such patients, standard treatment combination: 67. M. A. Thompson et al, JAMA 304, 321
a result, patients may experience delayed viral s (2010).

virological failure. It is, therefore, important to screen for the possible presence of drug
resistance so that the patient’s initial treatment regimen can be optimised ©®¢7.

Back mutation

Although aresistant virus strain may evolve to a drug-susceptible virus (a process sometimes
referred to as back mutation), resistant variants may remain dormant in resting CD4 cells
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from three classes. It should be emphasised that this does not mean that entire drug classes
are rendered unsuitable for use in antiretrovirz 72, D. Castagliola et al, Lancet Infect. Dis.
with little cross-resistance between them. More 12,119 (2012).

available in recent years. As a result, even for patients with resistance to all three classes,
fully efficacious cART combinations can often still be constructed 2.
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High-level resistance to at least one antiretroviral drug was found in 2.3% of the 5,015
patients, while intermediate levels of resistance were found in 2.1% of this group (Table 3.2).
The proportion of patients with resistance and a recent infection was similar to the
proportion with resistance and a long-standing infection. Overall, intermediate or high-
level resistance to zidovudine and stavudine were most frequently observed, but both drugs
are no longer commonly used (Figure 3.5). In addition, 1.2% of the patients had high-level
resistance to efavirenz, while 1.7% were resistant to nevirapine. In recent years, no changes
were observed in the proportion of patients with predicted high-level resistance.

Table 3.2: Number of diagnosed patients with intermediate or high-level resistance to any drug, protease
inhibitors (P1), lamivudine (3TC) and emtricitabine (FTC), other nucleoside reverse transcriptase inhibitors (NRTI),
or non-nucleoside reverse transcriptase inhibitors (NNRTI), according to the Stanford genotypic interpretation
algorithm (64). Only patients diagnosed in 2003 or later are included. A diagnosed infection was considered to
be recent if the time between the last negative HIV test and the first positive test was 12 months at most.

Recent infection Non-recent infection All diagnoses
n=1,618 n=3,397 n=5,015
n % n % n %
Any drug
Intermediate 32 2.0 I 2.2 106 2.1
High-level 34 2.1 80 2.4 14 2.3
PI
Intermediate 5 0.3 10 0.3 15 0.3
High-level 8 0.5 i 0.4 22 0.4
3TC and FTC
Intermediate 1 0.1 0 0.0 1 0.0
High-level 2 0.1 1 0.0 3 0.1
NRTI
Intermediate 19 1.2 49 1.4 68 1.4
High-level 7 0.4 19 0.6 26 0.5
NNRTI
Intermediate 1 0.7 21 0.6 32 0.6
High-level 21 1.3 6L 1.9 85 1.7
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64. T.F.Liu, R. W. Shafer, Clin. Infect. Dis. 42,
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215D, which have established themselvg
215 in RT were found in 212 (6%) sulSERSEEEES

infections. Over time, there has been a clear increase in the proportion of patients infected
with a virus strain with a 2155 mutation in the absence of any additional resistance-associated
mutations. Between 2011 and 2014, 5% of all sequences had this specific mutation compared to
1% before that time. However, due to a backlog in data collection, it is not possible to determine
if this increase was a regional phenomenon or occurred at a national level.
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63. A.M. Wensing et al.,, Top. Antivir. Med.

Full susceptibility f subtype B sequences, but
22, 642 (2014).

only 51% of non-B" 3 _roccurring polymorphisms
at minor resistance-associated positions in the protease gene that are not considered
clinically relevant(©s.

Conclusions

In terms of percentages, virological failure is less common nowadays than it was in
2000, due to improvements in combination treatment itself and the availability of more
treatment options. This appears to hold true even for patients pre-treated with monotherapy
or dual therapy, who now have the same rates of virological failure as previously therapy-
naive patients. Nevertheless, due to a growing volume of treated HIV-infected patients,
approximately 300 to 400 patients per year still experience virological failure. The risk of
virological failure remains higher in younger individuals (<30 years), individuals with low
CD4 cell counts (<200 cells/mms3) or high viral load (>100,000 copies/ml) at the start of
cART, heterosexually infected men and women as compared to MSM, and patients from
Sub-Saharan Africa, the Caribbean, and South America.

Resistance patterns in sequences obtained around the time of failure seem to indicate that

in about one-quarter of previously therapy-naive patients, virological failure is the result of
patients failing to take their prescribed medicatic 74. UK Collaborative Group on HIV Drug
toxicity. In patients with a sequence obtained while Resistance, UK CHIC Study Group, Clin.
first-line regimen, overall levels of drug resistance Infect. Dis. 50,1275 (2010).

more resilient to the development of drug resistance than NNRTIs, most likely because of
the larger number of mutations necessary to render the virus fully resistant. In patients

on a Pl-based regimen, resistance to lamivudine plus emtricitabine is most commonly
observed, whereas in patients on NNRTI-based regimens, resistance to NNRTIs and, to a
lesser extent, lamivudine plus emtricitabine is most frequent.

Unfortunately, in recent years sequences have been made available to SHM for only 17% of
the patients with virological failure. As such, it is difficult to draw firm conclusions on the
prevalence of resistance in the entire HIV-infected population in care in the Netherlands.
Furthermore, for some patients, virological failure may be caused by resistance to integrase
or entry inhibitors, but sequences of the genes involved in this type of resistance are not yet
routinely available in all treatment centres.

Only 11% of patients with a pre-treatment sequence within one year of HIV diagnosis were
infected with a virus that harboured any resistance-associated mutations. This proportion
ism ¢ "D Bezemer et al, AIDS 22, 10'7‘1 (2008). of patients on antiretroviral treatment
have 76. D.Bezemer et al,, Epidemics 2,66 (2010). 1\Ce of resistance-associated mutations.
This impues tnat transmission takes prace mainty via HIV-infected individuals who are not
yet treated” 7. The transmitted mutations have given rise to intermediate or high-level
resistance to at least one antiretroviral drug in only 4% of the patients, such that a suitable
first-line treatment regimen will be available for most patients.
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4. HIV and non-HIV-related morbidity
and mortality

Luuk Gras, Colette Smit, Ard van Sighem, Ferdinand Wit
and Peter Reiss

Introduction

Of the 22,883 adults and children infected with HIV-1 ever registered in the Dutch
77. A.I van Sighem, L. A. Gras, P. Reiss, K. ng database, 91% are currently on combination

Brinkman, F. de Wolf, AIDS 24, 1527 ¢pectancy of HIV-infected patients has markedly

(2010). \RT, and, in a subgroup of recently diagnosed,

effectively treated patients.has been shown to be similar to that of the general population

in the Netherlands® 79- S- Emery et al, J. Infect. Dis. 197, 1133

(2008).
Whereas the /¢ " 80. A.Mocroftetal, AIDS19, 2117 (2005).  ynancies has markedly
decreased ), uoruw 81 K.Bhaskaranetal,JAMA300,51(2008). )s_related diseases such

as renal and liver dis 82. N. Lohse et al, Ann. Intern. Med. 146, 87 osteoporosis, stroke and

non-AIDS-defining 1 (2007). 88. UK Collaborative Group on HIV Drug ng

the cART era+7%). 83 F Bonnet et al, Resistance, UK Collaborative HIV
(2009). Cohort Sstudy, UK Register of HIV

Various reports suggest that the risk of 1 Seroconverters, AIDS 21,1035 (2007). »8).

infected individuals treated with antire 89. J.H.Arnsten et al, AIDS 21, 617 (2007).  ed
individuals of comparable age®%. For ex go. T.T. Brown, R. B. Qaqish, AIDS 20, 2165 ise
84. G. Guaraldi et al, Clin. Infect. Dis. 53, 3**°7 h (2006). Iv-

1120 (2011). mncern that HIV-related neurocognitive impairment may

otherwrice affartivva lTana tarm ~ADT(91:03) Furtharmanre
N CliffavA ot Al T Natl Cancov Tnet

85. M. S. Freiberg et al, Circ. Cardiovasc.

Qual. Outcomes. 4, 425 (2011). > use® ;f J. A. McCutchan et al, AIDS 21, 1109 )
86. 1. Schouten et al, Clin. Infect. Dis. 59, ontribu (2007). 1, M. O.
1787 (2014). - uninfe o, ¥ R Robertson et al, AIDS 21, 1915 370, 59
(2007).
Importantly, one of the most prevalent 3. B.M. Ances et al, J. Infect. Dis. 201,336 'S¢
(CVD). In addition to traditional risk fac (2010) ’ ' isk

factors with hlgh prevalence amons TILV-LILICLLEU  PadUTILd>  LIILIUUC 1ictavvlic
abnormalities, including dyslipidaemia, insulin resistance, hypertension, diabetes, and
changes in body fat distribution (lipodystrophy), which may partly be driven by use of

cART, as well as by sustained HIV.acanriated immune activatinn and inflammation,
despite effective cART 9, 3% J.V.Baker et al, AIDS 22, 841 (2008).

96. W. M. El-Sadr et al, N. Engl. J. Med. 355,
2283 (2006).
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As the average age of the Dutch HIV population increased over time, we also estimated the
incidence rates for the periods 2000-2005, 2006-2010, and 2011-2014, while standardising
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these according to the age 98. G. TnPepl' K. Jage.r, F. W. Dekker, C. period 2011-2014
.. . . Zoccali, Nephron Clin. Pract. 116, c322 . s
(divided into age classes 18-2 direct method ©®.
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70 Appendix Table 4.1: Annual number of cases of death and first AIDS eve
E 60 patients in the Netherlands recorded up to May 2015. (Note: data collectior
;’ yet been finalised at the time of writing.)
2 50
a AIDS
o 4O
S Year Total =6 weeks after =4 weeks after
g 30 diagnosis  start of cART
o
> 20 <1995 769 489 1
.E W 1996 363 291 89
’26 L0 1997 306 185 n7
0fommmmmmmmmmmmmmmmmmmmmmm T 1998 2 134 1o
1996 2001 2006 201 1999 234 133 m
Calendar vear 2000 245 14 91
262 150 100
A B
E 200 298 149 109
S zCIffed vvelr WIE L 0.5 |0.Y-
g Ldienaar year \
wv
5 150
z " c
8 70 £ 200
< 12 o
C 100 2 60 c
2 - 2
c —
o S 5o o 150
o Z o
2 50 a 2
S o 4o 2
\\ = 8_ ~ 100
-------------- 8 T 30 a
——— T <T 0+ g g
c
| 201 1996 2 E 20 g 50
r = S
5 10 c
D R — %)
c. T lemmmmmemmmmmmmmmmm =]
decreased sharply to approxim © —= O
1996 2001 2006 20M 1996 2001

years (Appendix Figure 4.1B).

Calendar year (

Likewise, the mortality rate after ture start orcaRT ras suvstariually UeCIeased UVEL Caleliuar
time to 8.5 (7.1-10.1) per 1,000 person years in 2014 (Appendix Figure 4.1C). This decrease

should, however, be interpreted with caution, since it is in part due to a survival effect.
Similarly, the incidence of AIDS after the start of cART has decreased dramatically and
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was 29 events per 1,000 person years of follow up. Appendix Table 4.5 gives an overview of the
AIDS events occurring between 1996 and 2014. The most common AIDS events
occurring between 2007 and 2015 were oesophageal candidiasis (17% of all events), Kaposi’s
sarcoma (12%), tuberculosis (10%), AIDS dementia complex/HIV encephalopathy (4%) and
cytomegalovirus-associated end organ disease (3%). Risk factors for AIDS-defining events are
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Figure 4.2: Crude incidence rates per 1,000 person years of follow up and 95% confidence intervals (dotted lines)
of diabetes mellitus (A), cardiovascular disease (B), chronic kidney disease (C), non-AIDS-defining malignancies
(D), myocardial infarction (E), stroke (F), anal cancer (G), and combined endpoint of non-AIDS disease (diabetes
mellitus, cardiovascular disease, and non-AIDS-defining malignancies) (H) by gender, with exception of anal
cancer, which is presented for males only.
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incidence ratio declined over time and was significantly higher in 2000-2005 compared to
2011-2014. In women, the age standardised incidence in 2000-2005 and 2006-2010 was not
significantly different from that in 2011-2014 (Table 4.1).

Table 4.1: Crude and age-standardised incidence of diabetes mellitus per 1,000 years of follow up during
2000-2005, 2006-2010 and 2011-2014 and age-standardised incidence ratio (indirect method) with 95%

confidence interval Appendix Table 4.7: Adjusted risk factors for non-AIDS morbidity.

Women
tandardised*

Galendaryear Non-AIDS defining disease

OR 95% Cl p-value

Female gender 0.83 0.72 0.97 0.01 M
2000-2005 e G ol 79 (0.58-1.06)
AT The Netherlands 1.00 4 (0.93-1.t4)
20115201 Other 1.09  0.97 1.22 0.15 100
* Standardised accc HIV-1 transmission route 0.006
Legend: (I=confide Homosexual contact 1.00

Heterosexual contact 116 0.90 1.49 0.27
Demographic a1 |py 119 1.05 1.36 0.01 sk of new-
onset diabetes n age* <0.001 }e;havinga
BMI either grea under 35 years 0.47 0.38 0.57 0.00 - acquiring
HIV through he 35-45 years 1.00 e; having a

latest CD4 cell coute xzuu Cewor 1L, DpCiuLLLy d TULLECL TALLIC V1rStay uudic, éidovudine,
or didanosine; and having ever had an AIDS diagnosis (Appendix Table 4.7).

Cardiovascular disease

From 2000 onwards, 805 individuals (719 men and 86 women) had a fatal or non-fatal
cardiovascular event (411 myocardial infarction, 329 stroke (52 haemorrhagic, 164 ischaemic
and 93 unknown), 66 coronary artery bypass graft, 297 coronary angioplasty or stenting,
and 7 carotid endarterectomy). The crude incidence over time remained stable and was
lower in women than in men (Figure 4.2.B). The incidence in both men and women increased
with older age (Appendix Table 4.6.B). The standardised incidence ratio in men declined over
time, whereas in women the standardised incidence in 2000-2005 and 2006-2010 was not
significantly different from that in 2011-2014 (Table 4.2).
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Figure 4.3: Distribution of cholesterol levels (mmol/l) at the end of each calendar year in men (A) and women (B)
as a percentage of the total number of men and the total number of women with an available cholesterol
measurement. For each individual, the last available measurement in each year was selected.
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Figure 4.5: Distribution of graded blood pressure at the end of each calendar year in individuals known to be

receiving antihypertensive treatment (A) and in those individua. 101. G. Mancia et al, Eur. Heart J. 34, 2159

(2013).
Blood pressure was graded according to the classification recurnmenueu 1 wie yuiuennes jur uie murnuyerneri

For each individual, the last available systolic and diastolic blo:

of arterial hypertension by the European Society of Hypertension and of the European Society of Cardiology .

Normal: systolic blood pressure (SBP) <130 mmHg or diastolic blood pressure (DBP) <85 mmHg, high normal: SBP
130-139 mmHg or DBP 85-89 mmHg, grade 1 hypertension SBP 140-159 mmHg or DBP 90-99 mmHg, grade 2
hypertension SBP 160-179 mmHg or DBP 100-109 mmHg, grade 3 hypertension SBP =180 mmHg or DBP = 110 mmHg.
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patients are using antihypertensives, while Appendix Figure 4.4.A shows an increasing number of
patients on antihypertensive therapy have normal or high normal blood pressure. In 2014, 1,687
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103. N. Friis-Moller et al, Eur. J Cardiovasc.
Prev. Rehabil. 17, 491 (2010).

Figure 4.6 gives an overview of wne caAkI-uedtea popurduons’ esturfiatet risk of the
development of CVD over time, calculated with the D:A:D study algorithm (3. The percentage
of individuals at high (5-10%) or very high risk (=10%) increased slightly from 23% in 2007
to 29% in 2014. The slight increase in the percentage of individuals at high or very high risk
may reflect the ageing of the population under study. Furthermore, based on the D:A:D
algorithm, the risk of CVD increased with older age, male gender, current or previous
smoking, current use of abacavir, longer cumulative exposure to indinavir and lopinavir,
a family history of cardiovascular disease, a diagnosis of diabetes mellitus, lower HDL-
cholesterol, a higher total cholesterol, and a higher systolic blood pressure.

Data collection on adverse events of anti-HIV drugs (D:A:D) study
The D:A:D study assessed the impact of the observed gain in body mass index (BMI) in
100. A. C. Achhra et al, HIV Med. (2015). e subsequent risk of cardiovascular disease
(LVD) dllu uldDeLes Ll Lldividudls witiiout prior exposure to antiretroviral therapy and
no prior history of CVD or diabetes . A total of g7 CVD events occurred in 43,982 person
years (n=9,321) and 125 diabetes events in 43,278 person years (n=9,193). The short-term
gain in BMI following ART initiation appeared to increase the longer-term risk of CVD,
but only in those with pre-ART BMI in the normal range; in fully adjusted analyses for
CVD, the incidence rate ratio (IRR)/unit gain in BMI (95% CI) in the first year of ART, by
pre-ART BMI category, was: <18.5 kg/m?, 0.90 (0.60-1.37); 18.5-25 kg/m?, 1.18 (1.05-1.33);
25-30 kg/m?* 0.87 (0.70-1. 100, A. C. Achhra et al, HIV Med. (2015). ~ Nteraction=0.04).
BMI gain was also assotidaieu wiit a1t 1icieaseu 1sk vt utdvetes tegardless of pre-ART
BMI (incidence rate ratio/unit gain in BMI 1.11, 95% CI 1.03-1.21) 0°°),

Use of primary or secondary prophylaxis for myocardial infarction or stroke

Primary prophylaxis

According to EACS guidelines, statin therapy should be offered to individuals with type 2 diabetes
or a 5-year CVD risk = 5%; angiotensin converting enzyme (ACE) inhibitors, angiotensin receptor
blockers, dihydropyridine calcium channel blockers, diuretics, and antihypertensives (verapamil
or diltiazem) should be offered to indiv. io4A. 1.K.Rockstroh et al, HIV Med. 9,82(2008). 18 OT
diastolic blood pressure 290 mmHg and a HTYTAl LV LU LIDN <1U/0; dilu dLTLYIdALILYLIL dtiu >hould
be offered to individuals aged 50 years or more with a 5-year CVD risk =10%(°4. Figure 4.7 shows
the trends in the use of these medications in these target populations for individuals without a
prior stroke, myocardial infarction, or cardiovascular surgical procedure. There has been an
increase over time in the percentage of individuals for whom primary prophylaxis using statins
and the above-mentioned antihypertensive agents (referred to collectively hereafter as
antihypertensives) is recommended. Similarly, there has also been an increase over time in the
percentage of individuals at high risk aged 5o years or more who use acetylsalicylic acid/
clopidogrel as primary prevention, although the overall level remains minimal.
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Figure 4.8: Percentage of individuals with a myocardial infarction (A) or ischaemic stroke (B) using statin therapy,
acetylsalicylic acid*, or antihypertensives**.

100+ 100+

% of individuals using prophylaxis
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2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2006 2008 2010 2012 2014
Calendar year Calendar year
— Statins —— Acetylsalicylic acid/Clopidogrel* - - - Antihypertensives** — - . All three

* Includes acetylsalicylic acid, carbasalate calcium, clopidogrel, dipyridamole or warfarin.
** Includes ACE inhibitors, beta-blockers or angiotensin receptor blockers.

Chronic kidney disease

Glomerular filtration rate (GFR) is a marke N o; - A1\1/if) cro;‘t ot al }-I:Iivi Med. 15 14 4 ( 501 4)* ~1by
one of three formulae, namely, the Cockert. --Gauie, i tvivuinicatoit vs sict s ncias 1100 ASE
(MDRD), or Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equations ‘7.
As all three equations used to measure estimated GFR (eGFR) are based on serum creatinine,
they may be markedly affected by 1 107. A. Mocroft et al, HIV Med. 15,144 (2014). € patients
with advanced HIV disease who c 108. S. M. Vrouenraets et al, Clin. Nephrol. Cockcroft-
Gault and the CKD-EPI equation 77,311 (2012). antg (107 108),
However, because the Cockroft Gault equation takes body weight into account, we have
chosen to report eGFR values as estimated by this equation. The distribution of eGFR
categories (=90, normal kidney function; 60-89, mildly reduced; 30-59, moderately reduced;
15-29, severely reduced; and <15, very severely reduced kidney function) is shown in Figure
4.9. The percentage of patients with normal kidney function decreased over time from 80%
in 2007 to 70% in 2014. This decrease was observed in both men and women (Figure 4.10).
Typically, eGFR decreases with increased age, which is shown by Figure 4.11, and therefore,
the decrease in the proportion of patients with normal function over time is likely to partly
reflect the increasing age of patients in care.
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Figure 4.9: Distribution of categories of estimated glomerular filtration rate (eGFR) at the end of each calendar
year as a percentage of the total number of individuals with an available creatinine measurement. For each
patient, the last measurement in each year was selected.
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Legend: =90 ml/min/1.73m?: normal kidney function; 60-89 ml/min/1.73m?: mildly reduced; 30-59 ml/min/1.73m?:
moderately reduced; 15-29 ml/min/1.73m?: severely reduced; <15 ml/min/1.73m? very severely reduced kidney

function.
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function.

101



102

Monitoring programme report

Table 4.3.A: Crude chronic kidney disease incidence per 1,000 person years of follow up between 2007-2010,

and 2011-2014 and age-standardised incidence ratio with 95% confidence intervals.

Calendar year Men
Standardised*
incidence ratio

Crude incidence

Crude incidence

Women
Standardised*
incidence ratio

(95% (1) (95% C1)
2007-2010 6.9 (6.1-7.8) 1.16 (1.03-1.31) 10.1(8.1-12.3) 1.40 (1.14-1.72)
2011-2014 7.3 (6.5-8.1) 1.00 9.3 (7.6-11.3) 1.00

* Standardised according to the observed age distribution between 2011-2014.

Legend: Cl=confidence interval.

Table 4.3.B: Crude chronic kidney disease incidence per 1,000 person years of follow up between 2007-2010,

and 2011-2014 and age-standardised incidence ratio with 95% confidence intervals in men and women with

an HIV-1 diagnosis in or after July 2007.

Calendar year Men
Standardised*
incidence ratio

Crude incidence

Crude incidence

Women
Standardised*
incidence ratio

(95% (1) (95% C1)
2007-2010 6.2 (4.4-8.5) 1.37 (1.00-1.88) 1.1 (5.9-18.9) 1.37 (0.80-2.36)
2011-2014 5.5 (4.5-6.7) 1.00 10.2 (7.0-14.5) 1.00

* Standardised according to the observed age distribution between 2011-2014.

Legend: Cl=confidence interval.
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Since 2000, 942 patients in SHM’s database have been recorded with a diagnosis of non-
AIDS-defining malignancy. The most common types of non-AIDS-defining cancer were
lung cancer (17%), invasive anal cancer (14%), Hodgkin’s lymphoma (8%), and head and neck
cancers (7%). Figure 4.12 shows the relative changes in type of non-AIDS cancers over time.
The proportion of patients with non-AIDS cancer other than lung, anal, Hodgkin’s [ymphoma
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or head and neck cancer has increased over time. However, this increase is not caused by
an increase in any one specific type of cancer, but instead reflects the increasing age of
the study population. This is illustrated in Figure 4.13, which shows the relative changes in
non-AIDS malignancies with increasing age at cancer diagnosis. The proportion of patients
who were diagnosed with a non-AIDS-defining malignancy other than Hodgkin’s lymphoma,
anal cancer, lung cancer, or head and neck cancer rose with increasing age.

Figure 4.12: Relative changes in non-AIDS-defining malignancies between 2000 and 2014 in HIV-1 infected

patients in the Netherlands.
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Table 4.4: Crude non- Appendix Table 4.7: Adjusted risk factors for non-AIDS morbidity. 0002005,
2006-2010, and 2011-:

Non-AIDS defining di

Calendar year OR 95% Cl p-value Women
Female gender 0.83 0.72 0.97 0.01 1dardise¢?*
Region of birth e e
The Netherlands 1.00 M
20002000 Other 1.09  0.97 1.22 0.15 (0.82-1.74)
UL HIV-1 transmission route 0.006 (1:2171.99)
2001200 Homosexual contact 1.00 (00
* Standardised accord Heterosexual contact 1.16 0.90 1.49 0.27
Legend: Cl=confidence IDU 1.19 1.05 1.36 0.01
Age* <0.001
Demographic and Under 35 years 0.47  0.38 0.57 o.00 of a first
non-AIDS-defining 35-45 years 1.00 ‘eatment

received for HIV, Iow DUUY TLiaod LIIUCA, piivl AL, SiTuiud TTov \_U‘-L’ITLC\.LLOL[‘,"aud current
smoker (Appendix Table 4.7).

In total, 3 HIV-infected women and 119 HIV-infected men were diagnosed with anal cancer.
Among HIV-infected men, the incidence of anal cancer slowly decreased over time from 1.3
cases per 1,000 person years in 2000 to 0.7 cases per 1,000 person years in 2011-2014 (Figure
4.2 G). This decreasing trend in the incidence of a: 112. A.de Pokomandy et al, Clin. Infect. Dis.
calendar time to start cART at higher CD4 counts, 52,1174 (2011).

anal cancer incidence, as low nadir CD4 cell count and lower current CD4 cell count have
both been associated with an increased risk of anal cancer®?. On the other hand, screening
for both anal ¢ 113. 0. Richel, R. P. Van Der Zee, C. Smit, H.J. cer) and treatment of anal
intraepithelial n de Vries, J. M. Prins, J. Acquir. Immune. ‘€ase in anal cancer. A recent
study exploring Defic. Syndr. 69, 602 (2015). 1-infected patients in the
Netherlands showed a signincantly higher incidence or anal cancer in MSM compared to
heterosexual men®3. However, in this chapter, we will not report on the trend in anal cancer
among heterosexual men over time, as the number of heterosexual men with anal cancer is
too small (n=19) to observe a decreasing trend in anal cancer in this group.
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114. M. Bruyand et al, J. Acquir. Immune.
Defic. Syndr. 68,568 (2015).
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(described earlier in 7Chapter 2), we a The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
responders (defined as those having 18 ;

cART, see Chapter 2) after 3 years of v, et

endpoints after 3 years: death (n=107) s IS

melhtus. (n=81) ar.ld. non-AIDS-defining Appendix figures & tables

age, region of origin, gender, and HB -

significantly associated with death /@ List of tables & fi e
disease (RR 1.69, 95% C11.09-2.61, p=0.8 PTRITIRIZIES A

diabetes mellitus (0.72,95% Cl 0.43-1.2 = i i =

95% CI 0.58-1.52, p=0.80). However, as

be interpreted with caution.

Summary and conclusions

Mortality and AIDS
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Spain®), Denmark ®¢), several other European countries®”, and the USA®®. Nonetheless, on

116. M. Helleberg et al, Infection 40, 627 ™1 118. D.R. Holtgrave, Int. J. STD AIDS 16, 777
(2012). (2005).
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annrnach ratee ramnarahle tn thnee in the general population in the subsets of patients on
9. C.lewdenetal,Int.J. Epidemiol 41,433 s, Although an overview of the causes of
(2012). 5 N 2 Netherlands indicates a relative decline in the
proportion of patients dying of AIDS and a relative increase in non-AIDS causes, the
proportion of those dying of AIDS remains substantial. This is a reflection of the high
proportion of patients continuing to present late for care and who already have advanced
immunodeficiency, AIDS, or both. Compared to patients who died from a non-AIDS-related
cause, those who died of AIDS had substantially lower CD4 cell counts at entry into care and
shorter time between entry into care and death.

Diabetes and cardiovascular disease
Whereas the crude incidence of diabetes mellitus and cardiovascular disease in men and
women was found to have remained relatively stable. the age-standardised incidence for
120. J. Capeau et al, AIDS 26,303 (2012). 1e dec] 121.  S. W. Worm et al,, AIDS 24, 427 (2010).
may suggest improved awareness, prevention (including switching from drugs associated
with an increased risk of diabetes mellitus®° and myocardial infarction®’ towards those
that, to date, have not been associated with such risks), and increased attention to managing
traditional risk factors for these conditions. Furthermore, the decline in trend of age-
standardised incidence may also reflect an increasing proportion of individuals with high
CD4 cell cou: 120. J. Capeau et al,, AIDS 26, 303 (2012). start cART with higher CD4 cell

counts,buta ;,, g Ledergerber et al, Clin. Infect. Dis. 45, tuals have been using cART long
enough to h 111 (2007). risk factors were mainly those

traditionally 155 T T Brown et al, Arch. Intern. Med. 165, Ncluding age, hypertension and
obesity, simi 1179 (2005). es(20.122,123) Seyerg] of these risk
factors have veen 1EPULLEU LU UE LLIWULE PIEVALIELLL dILLUILE Pcople hVil’lg with HIV©4),

94. G. M. Clifford et al, J. Natl. Cancer Inst.
Cardiovascular risk factors

: . : . 97, 425 (2005).

Desplte the ncreasing age of the HIV-infected Pupuraui, uie prupuiuulL du Lgil UL very
high cardiovascular risk increased only slightly over the period 2000-2014. This suggests
that cardiovascular risk management has improved over time, as illustrated by the
increasing use of statins and antihypertensives over time and the preferred use of cART
regimens without known cardiovascular risk (Chapter 2). Significant room for further
improvementremains,however,giventhe suboptimal use of statin therapy,antihypertensive
therapy, and low-dose acetylsalicylic acid as secondary prevention following a myocardial
infarction or ischaemic stroke, and the low, albeit improving, uptake of these medications in
the prevention of primary cardiovascular disease. The clinical significance of the increase in
BMI over time, especially in women, requires further study. Recent results suggest weight
gain after starting cA “1';4 B Yuh e tJd IuCl;n Infect 1515‘*60 ‘ ’isgz’”'nal-weight individuals,
but no clear benefit f (2015). :d 24 However, another
study found that weigii gau arer staruiyg cane 1o assuuawcu with an increased risk of
diabetes, and, in those with a pre-ART BMI in the normal range, with an increased risk
of cardiovascular diseaset°. P 100. A. C. Achhra et al., HIV Med. (2015). vels, smoking
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to care to allow timely initiation of treatment. It is possible that this may also have a
beneficial impact on the incidence of those co-morbidities, such as non-AIDS-defining
malignancies, for which advanced immunodeficiency is a contributing risk factor.
In addition, screening for pre-cancerous stages of anal cancer and prevention, identification,
and appropriate treatment of viral hepatitis co-infections may also contribute to lowering
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of such co-morbidities. Studies such as the AGE,iV cohort study are needed to provide
further insights into the independent contribution of HIV and HIV-associated factors
such as innate and adevtivve immiima and cananlatinn notiviatinn and inflammation, which
will guide the devel 84. G. Guaraldi et al, Clin. Infect. Dis. 53, ant pathophysiologic
mechanisms® 33, In . 1120 (20m). s in such studies will
demonstrate the exter 133- K.P.Highetal,J. Acquir. Immune. Defic. icantly younger age in
HIV-infected individu: Syndr. 60 Suppl 1, 51 (2012). ereby further guiding
policy for prevention and management.

It is important to note that the risk of many, if not each, of the co-morbidities that are
frequently identified in people living with HIV is determined by multiple factors.
Besides immunodeficiency, additional key contributors for consideration include both
well-known traditional unmodifiable risk factors, such as age and genetic predisposition,
and modifiable lifestyle-related factors, as well as known and as yet unknown effects
of antiretroviral treatment and co-infection. Development of antiretroviral agents with
improved safety prof 134. C.Chaoetal, AIDS 26,2223 (2012). main a priority, given
the association of some of the current generation of drugs with CKD, cardiovascular
outcomes, bone density loss, and possibly cancer 4.

Ageing, of course, strongly contributes to the risk of the development of co-morbidity,
ranging from cardiovascular and chronic kidney disease to diabetes mellitus and non-AIDS
malignancies. Given the steadily rising average age of individuals with HIV, it will be
imperative to ensure the continued collection of good quality information regarding
comorbidities and their risk factors.

Awareness on the part of both physicians and patients concerning the role of modifiable,
lifestyle-related risk factors, particularly in those who are older or otherwise at high risk of
certain co-morbidities, and the appropriate management of these risk factors offer
considerable hope for lowering the co-morbidity burden and ensuring healthy ageing in
persons living with HIV.
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This chapter summarises current information regarding the demographic and clinical
characteristics, progression to severe chronic liver disease and mortality, and the responses
to treatment in this population with HIV and HCV and/or HBV co-infection. Importantly, it
also describes the first results of treatment of HCV co-infected patients with the new direct-
acting antivirals sofosbuvir, simeprevir and daclatasvir.

HCV

Demographic and clinical characteristics

In total, 2,463 (12%) of the 20,968 HIV-1-infected adults (=18 years of age at time of HIV-1
diagnosis) in care who were ever screened for HCV co-infection had a positive result with an
HCV antibody test or HCV RNA test, confirming a far higher prevalence of HCV in the HIV-
infected population than estimated for the general population in the Netherlands (Figure
5.1). In 197 of the 2,463 patients (8%), HCV RNA data were not documented. Of the remaining
2,266 patients with positive HCV RNA test results, 1,285 (57%) were classified as being
chronically infected (HCV RNA test result documented to have remained positive for more
than six months after the first positive result), and 329 (15%) were diagnosed with acute
HCV infection (documented anti-HCV IgG seroconversion or HCV RNA conversion within 12
months). Another 379 (18%) patients spontaneously cleared the HCV infection (documented
positive test result for HCV antibody or HCV RNA followed by a subsequent negative HCV
RNA test result, without having received treatment); demographic characteristics of the
patients with spontaneous clearance of HCV are shown in Table 5.1. The remaining 273
patients of the 2,266 patients with available HCV RNA data had one positive test result, but
no registered follow-up results. This makes it impossible to determine whether the HCV
infection was acute or chronic at time of diagnosis, and, therefore, this particular group of
patients was excluded from further analysis.

The analyses described in the remainder of this section on HCV are limited to patients
who could be definitively classified as having either chronic (n=1,285) or acute (n=329)
HCV infection.

The majority of patients who could be classified as having chronic or acute HCV infection
were male (83% and 98%, respectively). Most patients originated from the Netherlands
(chronic 808/1,285 [63%], acute 264/329 [80%)]) (Table 5.1). Fifty-nine percent of the patients
ever registered and infected with HIV through injecting drug use (IDU) or former IDU had
chronic HCV infection (417 of the total 705 (former) IDU), while 5% of men who have sex
with men (MSM) had chronic HCV infection (599 of the total of 12,662 MSM) and 2% of
MSM had an acute HCV infection (306 of the total of 12,662 MSM). For 1,120 of the
1,295 patients (86%) with a chronic HCV infection, the HCV genotype had been determined
and documented in the clinical records. Most of these patients (63%) were infected
with HCV genotype 1, 5% with genotype 2, 15% with genotype 3, and 15% with genotype 4.

12



O o ° 5. Viral hepatitis

Three percent of the patients were ej ntrod
. ntro on
could not be determined. In 301 of tI\&
HCV genotype was available. In the m
. . o Summary & recommendations Q
were infected with genotype 1 (68%) 8
Figure 5.1: Flowchart of HIV-infected patient: R

Response to combination antiretroviral therapy (cART)

Screened
at least onc. Virological failure and resistance
for hepatitis (.
20,968 patient-
HIV-related and non-HIV-related morbidity and mortality

Hepatitis C
antibody/RNA
positive:
2,463 (12%)

No The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
hepatitis C RNA Hepatitis C
measurement RNA Positiv

available”: 2,266 (92%,
197 (8%)

Curagao

Appendix figures & tables

Chronic Acu_tg
hepatitis C: hepatitis C:
1,285 (57%) 329 (15%)

Publications & presentations

~ Including patients who are HCV RNA posit\EUINA
# Including documented seroconversion




Monitoring programme report

Table 5.1: Demographic characteristics of hepatitis C virus (HCV) co-infected patients registered in the SHM
database, 1998-2015.

Total Chronic HCV Acute HCV  Spontaneous
clearance
Total number of patients screened for HCV 20,968 1,285 329 379
Male gender, n (%) 17,138 (82) 1,066 (83) 322 (98) 286 (75)
Region, n (%)
Netherlands 12,082 (58) 808 (63) 261 (80) 193 (51)
Europe 1,388 (7) 193 (15) 18 (5) 49 (13)
Sub-Saharan Africa 2,973 (1) 48 (1) 6 (2) 46 (12)
Caribbean/South America 2,400 (11) 80 (6) 18 (5) 46 (12)
South East Asia 710 (3) 33 (3) 9 () 13 (3)
Other 1,415 (7) 123 (10) 1 (1) 32 (8)
HIV transmission route, n (%)
Men who have sex with men 12,662 (60) 599 (46) 306 (93) 162 (43)
Heterosexual 6,255 (30) 130 (10) 1 (1) 83 (22)
Current and former injecting drug users 705 (3) 117 (32) i (1) 82 (22)
Other 1,346 (6) 139 (1) 8 (2) 51 (13)
CART, n (%) 19,227 (92) 1231 (96) 318 (97) 349 (92)
HCV genotype, n (%*)
Total determined 1,120 301
1 704 (63) 201 (68)
2 57 (5) 18 (6)
3 163 (15) 5 (2)
" 168 (15) 63 (21)
Other 28 (3) 10 (21)
Not determined 165 28
Deaths, n (%) 1,989 (9) 236 (18) 8 (2) 55 (15)

* Percentage of total number of patients 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.
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Figure 5.2: Percentage of patients in care with an unknown hepatitis B or hepatitis C status per calendar

year of care.
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Figure 5.3: Prevalence of chronic hepatitis C co-infection per calendar year.
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Table 5.2: Overview of currently-available treatment regimens, including direct-acting agents active against
hepatitis C in the Netherlands.

DAA/HCV treatment combination Available since HCV genotypes covered Treatment duration
Boceprevir+ RBV+PEG-IFN 2012 1 24-48 weeks
Sofosbuvir+RBV+PEG-IFN 2014 All 12 weeks
Sofosbuvir+RBV 2014 All 12-24 weeks
Simeprevir+RBV+ PEG-IFN 2015 1+4 24-4.8 weeks
Simeprevir+sofosbuvir +/- RBV 2015 1+4 12-24 weeks
Daclatasvir+sofosbuvir+/- RBV 2015 1,2,3,4 12-24 weeks
Daclatasvir+RBV+PEG-IFN 2015 1,2,3,4 24-48 weeks

Legend: DAA=direct-acting antiviral agent; HCV=hepatitis C; RBV=ribavirin; PEG-IFN=pegylated interferon.

Figure 5.5 shows the absolute number of patients having started HCV treatment per calendar
year. In total, 967 patients have received anti-HCV treatment, of whom 205 have also
received second-line treatment.

Treatment with IFN/PEG-IFN plus ribavarin

The number of patients per year starting IFN alpha/PEG-IFN alpha plus ribavirin (RBV)
treatment increased from 21 in 2000 to 140 in 2012, followed by a decrease from 2012
onwards to 14 in 2014 (Figure 5.5).

Outcome

Of the 329 patients with an acute HCV infection, 217 initiated treatment with (PEG)-IFN
alpha and RBV and, by the time of database closure, had completed a sufficient follow-up
period to enable sustained virological response (SVR) calculation. The median duration of
treatment in these 217 patients was 25 weeks (interquartile range [IQR] 23-47). SVR rates are
shown in Figure 5.6.A, stratified by HCV genotype. SVR rates were as high as 73% in patients
with genotype 2, but ranged from only 42% to 67% for genotypes 1, 3, and 4. It should be
noted that the number of patients with genotypes 2 and 3 receiving treatment was very
small, limiting conclusions about treatment response for these particular genotypes.

Of the 612 patients who had completed sufficient follow-up time to enable SVR calculation,
the median duration of treatment with PEG-IFN alpha plus RBV for chronic HCV infection
was 27 weeks (IOR 22-48). Figure 5.6.A shows the SVR rate stratified by HCV genotype. Forty-
eight percent of the patients with genotype 3 and 47% with genotype 2 achieved SVR, with
lower rates for the other genotypes (i.e., 35% for genotype 1, 45% for genotype 4, and 17% for
patients with an unknown or other genotype).
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Figure 5.6.A: Sustained virological response (SVR) achieved by PEG-IFN+RBV or IFN+RBV treatment in acute and
chronic hepatitis C (HCV)-infected patients, stratified by HCV genotype.
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Legend: SVR=sustained virological response; HCV=hepatitis C.

Figure 5.6.B: Sustained virological response achieved by boceprevir or telaprevir treatment in acute and
chronic hepatitis C-infected patients.
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Table 5.3: Overview of responses to new regimens containing direct-acting antivirals (DAAs) used by hepatitis
C-HIV co-infected patients in care in the Netherlands, based on data available as of 15 September 2015.

2 3
= a5
4 2
— = o
— © 0 O
2 8 3
[<7) s o =
= TE s
< @S =
-] D s i 8
] o E i 3
@ —_ 3 c g s B
2 o 2 IS & = = 3
@ [=% = £ 5 2 © T B
g 2 = S T 52 23
° e = € t g 2 ¢ =
c X S ] ] s w8
& & £ E E 5% &8
i = = 2 g § 2R E£2
Regimen n T x = = S wuw o a
Sofosbuvir+ 2 GT1:1 12 2/2 12 8 1N 1h
PEG-IFN+RBV GT 4:1
Sofosbuvir+RBV 1 GT: 4 1 1 1 12 1 1
Sofosbuvir+ 8 GT1: 4 718 8/8 48 15 2/2 =
daclatasvir+RBV GT3:2
GT 41
Unknown: 1
Sofosbuvir+ 25 GT1:16 14125 20/25 13/25 16 10/ 67
daclatasvir GT3: 4
GT 4: 3
Unknown: 1
Sofosbuvir+ 1 GT1: 9 8/ 9/n 5/ 10 313 2/2
simeprevir+RBV GT 4:1
Unknown: 1
Sofosbuvir+ A GT1: 30 16/4,0 28/40 2111 12 20/20 1010
simeprevir GTy: 8
Unknown: 3
Simeprevir+daclatasvir 1 GT1:1 1 oh 11 12 1 -
Simeprevir+IFN+RBV 8 GT1:3 118 18 718 13 5/5 1
GT4:3
Unknown: 2
Simeprevir+RBV 1 Unknown:1 oh 11 oh - -
Daclatasvir+RBV+IFN 4 Unknown: g4 1y oly 14 9 1 =
Trial with additional new DAA 2 GT1: 2 0/2 0/2 0/2 - -
Total 104 solioy  70/104 54 uulys 21/22

* End of treatment response=negative HCV NRA test result at time of treatment discontinuation.
**SVR12=sustained virological response defined as a negative HCV RNA test result 12 weeks after treatment discontinuation.
Legend: PEG-IFN=pegylated interferon; RBV=ribavirin; GT=HCV genotype; DAA=direct-acting antiviral agent;

SVR=sustained virological response.
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Figure 5.7: Hepatitis C continuum of care.

1800

=
=N}
o
o

1400
1200
1000
800
600

Loo

Absolute number of patients

200

0

Linked Retained Ever treated Treatment SVR Currently in care and
to care in care completed unsuccesfully treated
or not treated

Mo Mo

Legend: SVR=sustained virological response.

HBV

Forty-eight percent of the 21,283* HIV-infected patients ever registered in the SHM database
and ever screened for hepatitis B core antibody (anti-HBc) tested positive during screening
and thus have been exposed to HBV.

In total, 11,045 (52%) HIV-infected patients tested negative for anti-HBc. Of those patients,
4,636 (22%) were anti-HBc-negative and anti-hepatitis B surface antigen-positive (HBsAg+),
indicating that they had been successfully vaccinated against HBV (Figure 5.8).
This proportion was 25% for MSM, 15% for heterosexuals and far lower (6%) for IDU
and former IDU. For 630 patients (3%) who had not been tested for both anti-HBs and
anti-HBc, the HIV-treating physician had noted HBV vaccination in their medical record;
469 of these patients were MSM.

' The total number of patients screened for HBV differs from the total number of patients screened for HCV, as
not all patients screened for HBV are also screened for HCV.
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HBV infection because they had not been exposed to HBV, had not been vaccinated,
or had been unsuccessfully vaccinated (100%-48% exposed-22% serological evidence of
successful vaccination-3% former successful vaccination otherwise documented=27%).
Furthermore, 21% of MSM remained at risk (100%-50% exposed-25% serological evidence
of successful vaccination-4% former successful vaccination otherwise documented=21%).
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150. E. Quirk, H. Graham, H. Liu, paper

presented at the 14th European AIDS
Patie Conference (Brussels, 2013). BV vaccination, although they may be

proti 151. M. M. Heuft et al, AIDS 28, 999 (2014). f tenofovir as part of their cART regimen,
as Suggulowu vy e scpurteu vy une ursud Dutch HIV treatment centres and an
international study by Quirck et al. . Among the patients with no exposure to HBV
infection, 73% are currently being treated with a cART regimen that includes tenofovir.

HBV co-infection (defined as two or more consecutive positive test results for HBsAg over a
consecutive period of at least 6 months) was found in 1,444 of the 21,283 (7%) HIV-infected
patients ever screened for HBV, which, similar to HCV co-infection, is considerably higher
than the rate of HBV infection in the general Dutch population. Patients co-infected with
HBV were predominantly male (1,237/1,444, 86%), in line with those co-infected with HCV
(Table 5.4). However, compared to patients 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. HBV co-infection was less common than HCV co-infection
amongst IDUs and former IDUs.

Table 5.4: Demographic characteristics of HIV-infected patients with an active chronic hepatitis B virus (HBV)
infection registered in the SHM database, 1998-2015.

Total Hepatitis B surface antigen (HBsAg) positive
Total number of patients screened for HBY, 21,283 1,444 (7)
n (0/0)
Male gender, n (%) 17,265 (81) 1,237 (86)
Age at HIV diagnosis (years, median IQR)
Region, n (%)
Netherlands 12,198 (57) 720 (50)
Europe 1,390 (7) 90 (6)
Sub-Saharan Africa 3,117 (15) 322 (22)
Caribbean/South America 2,434 (1) 150 (10)
Southeast Asia 725 (3) 59 (1)
Other 1,419 (7) 103 (7)
HIV transmission group, n (%)
Homosexual 12,683 (60) 845 (59)
Heterosexual 6,517 (31) 117 (29)
Injecting drug user 704 (3) 76 (5)
Other 1,379 (6) 106 (7)
CART, n (%) 19,382 (91) 1,327 (92)
Deaths, n (%) 2,124 (10) 230 (16)

Legend: n=total for each category; (%)=percentage of the total for each column; HBV=hepatitis B virus;
cART=combination antiretroviral therapy.
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Figure 5.10: Prevalence of patients vaccinated for hepatitis B per calendar year.
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Legend: HBV=hepatitis B; MSM=men who have sex with men.

Treatment for chronic HBV infection

Since chronic HBV infection is defined by the presence of HBsAg (HBsAg+), therapy is aimed
at lowering the level of HBsAg to achieve HBsAg negativity in a subgroup of patients.
Persistent HBsAg negativity, together with the development of antibodies against HBs, is
known as HBs seroconversion. HBs seroconversion is the penultimate goal of HBV therapy.
In those patients who are also e-antigen positive (HBeAg+), a similar seroconversion from
HBeAg positivity to HBeAg negativity can occur, with subsequent development of anti-
hepatitis B e-antigen (anti-HBe) antibodies. This so-called e-seroconversion is an important
secondary treatment parameter, since studies have shown that it results in a clinically
important lowering of HBV DNA and therefore lower liver fibrosis progression. Lastly, HBV
DNA is the parameter most directly influenced by therapy with either nucleoside or
nucleotide analogues. Therefore, HBV DNA undetectability is the best surrogate marker for
treatment response, and persistent lowering of HBV DNA levels to <20 IU/ml has been
shown to delay progression of liver fibrosis to cirrhosis. Several antiviral agents used for
treatment of HIV, such as lamivudine, emtricitabine and particularly tenofovir, are also
active against HBV.

Of the 1,444 patients with HIV in the SHM database co-infected with chronic HBV, 1,347
(93%) have ever received a cART regimen that included one or more agents with activity
against both HIV and HBV. Reasons for the remaining 97 patients not having received anti-
HBV treatment included: death before being able to start treatment (n=16), recent entry into
care (n=18), not receiving cART (most likely because of high CD4 counts) (n=11), lost to follow
up (n=41), and unavailability of sufficient information (n=11).
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Figure 5.11: Percentage of all patients and those on a tenofovir-containing regimen with undetectable hepatitis B
virus (HBV) DNA levels (<100, <200, <2000 IU/ml) and percentage of all patients with an HBV DNA level <20 IU/ml,
since the start of treatment.
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Legend: TDF=tenofovir.

Morbidity and mortality in HCV and/or HBV co-infected patients

Liver-related morbidity

Additional data on pathology reports from liver biopsy, transient elastography (FibroScan)
or both, were available for 1,312 of the 1,614 patients with chronic or acute HCV infection,
and for 1,000 of the 1,444 patients with an HBV infection. Review of these additional
data showed that severe chronic liver disease by our definition was considered present
(presumptive and definitive categories combined) in 542 of the 1,312 patients (41%) with HCV
infection and in 345 of the 1,000 HBV co-infected patients (35%). Definitive severe chronic
liver disease was documented for 116 patients with an HCV infection and 5o with HBV
infection.

HCC was diagnosed in 18 out of 1,285 patients (1.4%) with a chronic HCV infection, of whom
13 were born in the Netherlands. HCC was found in 21 patients (1.4%) with a chronic HBV
infection, 12 of whom were born in the Netherlands, 5 in Sub-Saharan Africa, and 1 each in
South America, Asia, the United States, and Australia. Figure 5.12 shows the cumulative
incidence of HCC. It should be noted, however, that the time between diagnosis of hepatitis
co-infection and HCC is likely to have been shorter in patients with an HCV infection.
Ten years after a known diagnosis of viral hepatitis, HCC had developed in 2.9% (95% CI 1.7-
4.9%) of patients with HCV infection and in 1.3% (95% CI 0.7-2.6%) of those with chronic HBV
infection.
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Liver-related death

In total, 9o patients co-infected with hepatitis died of a liver-related cause (Table 5.5).
Ten years after cART initiation, 7% (95% CI 3-14) of chronic HCV co-infected patients who
were diagnosed with HCV before 2000, died of a liver-related cause. This proportion was
lower (3%, 95% CI 2-5) among patients with an HCV diagnosis after 2000. Among those with
HBV co-infection, 6% of patients diagnosed before 2000 died of a liver-related cause (95% CI
4-9), which dropped to 1% (95% CI 0.3-2) in those diagnosed after 2000 (Figure 5.13).

Table 5.5: Morbidity and mortality in hepatitis C virus (HCV) and hepatitis B virus (HBV) co-infected patients
registered at SHM.

HCV infection HBV infection
Total 1,614 1,440
Severe chronic liver disease®, n (%) 542 (34) 345 (24)
HCC, n (%) 18 (1.1) 21 (1.5)
Deaths from any cause*, n (%) 241 (15) 230 (16)
Liver-related deaths, n (%) 54 (3.3) 36 (2.5)

# Including presumptive and definitive liver disease
* Including liver-related death
Legend: HCV=hepatitis C virus; HBV=hepatitis B virus; HC(C=hepatocellular carcinoma.

After adjustment for demographic and clinical characteristics, HBV co-infected patients and
those co-infected with HCV diagnosed both before and after 2000 remained more likely to
have a liver-related cause of death than HIV mono-infected patients (Table 5.6). However,
the risk of death from a liver-related cause strongly decreased in HBV co-infected patients
from a hazard ratio (HR) of 21.2 (95% CI 11.5-39.2) in patients diagnosed with HBV before
2000 to an HR of 5.8 (95% CI 2.33-14.8) in patients diagnosed from 2000 onwards. This
marked decrease in risk of death from a liver-related cause was thus far not observed in HCV
co-infected patients.
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Conclusion

Screening for HCV and HBV co-infection in the HIV-infected population continues
to improve over time. While approximately 39% of the patients in care in 1998 were
not screened for co-infection with HBV or HCV, this figure decreased to less than
1% in 2014.

Six percent of HIV-infected patients registered in the SHM database were documented to be
chronically infected with HCV, and 1.6% of patients were documented as having acute HCV
infection. Seven percent of the HIV-infected patients ever in care had chronic HBV infection.
The prevalence of HBV decreased over time, which might be a result of the increased
proportion of patients of non-Dutch origin being vaccinated for HBV or could be a
consequence of the use of tenofovir in cART-treated patients. Nonetheless, an estimated
27% of HIV-infected patients, overall, and 21% of MSM either have not been exposed to
HBV or have not been successfully Vaccmated and may remain at risk of acquiring HBV.
Seve ’ f acquiring HBV infection receive a cART
iy be at substantially lower risk due to

. 137. T Hemtges LR Wands Hepatology 26
521 (1997).
138. A. S. Lok, N. Engl. J. Med. 346, 1682

(2002).
IN Geiicia, 101y succicu puciiw wu uueeeew wath HCV or HBV are at increased risk of

progression to severe liver disease 37138, In our study population, thirty-four percent of
the chronically HCV co-infected patients had evidence of severe chronic liver disease.
In both HCV and HBV co-infected patients, we observed an increase in the proportion of
patients with hepatocellular carcinoma in relation to the duration of hepatitis infection.
Overall, patients with chronic HCV or HBV co-infection remain at increased risk of having a
liver-related cause of death, although this likelihood has become significantly lower for
patients with chronic HBV diagnosed after 2000, likely as a result of increasingly effective
treatment through the use of tenofovir-containing cART.

Our data clearly show that, with the advent of novel DAAs in 2014 and 2015, PEG-IFN-
containing regimens are rapidly being replaced in clinical practice by a variety of all-oral
DAA-based regimens and more patients with HCV co-infection are being treated. Based on
data available up to 15 September 2015, more than 100 patients have received or are currently
receiving treatment with regimens including one or more of the currently available novel
DAAs sofosbuvir, simeprevir and daclatasvir. Of note, with exception of one patient, all
patients who completed their treatment with these new DAAs had a negative HCV RNA
test result at the end of treatment, and 95% of all patients with sufficient follow-up data
to calculate an SVR were found to have been cured. These results are markedly better
than what has been achieved thus far with previous PEG-IFN alpha containing regimens.
These developments have already resulted in a lower number of HCV-co-infected patients
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Definitions:
Chronic hepatitis C virus (HCV) infection: Patients who remain HCV RNA positive for longer
than 6 months after their first known HCV RNA positive test result.

Acute.H.Cmee.ctlon: 152. European AIDS Treatment Network
1) Positive anti-HCV IgG and a documer (NEAT) Acute Hepatitis C Infection US

12 months. ] Consensus Panel, AIDS 25,399 (2011).
2) Detectable HCV-RNA in the presence v: ciuis a uvcusticatieu sicgauve e v-nivn ol @

documented anti-HCV IgG seroconversion within the previous 12 months 2.

Spontaneously cleared HCV infection:

1) Patients with a documented positive test result for HCV antibody with a subsequent
negative HCV RNA test result.

2) Patients who fulfilled the criteria above for acute HCV and who subsequently had a
negative HCV RNA test without having received HCV treatment.

3) Patients who did not fulfil the definition of acute HCV infection but had a positive HCV
RNA test result and became negative within 6 months without treatment.

Chronic hepatitis B virus (HBV) infection: Two or more consecutive positive test results for
hepatitis B surface antigen (HBsAg) over a consecutive period of at least 6 months.

SVR: sustained virological response, defined as a negative HCV RNA test result 24 weeks
after treatment discontinuation in patients treated for prior documented acute or chronic
HCV infection.

Severe (chronic) liver disease was defined:

presumptively by clinically documented evidence of:

- Bleeding from gastric or oesophageal varices, hepatic encephalopathy or hepatorenal
syndrome and/or

- Chronicliver disease based on radiographic or endoscopic documentation of the presence
of portal hypertension by oesophageal varices, ascites, splenomegaly and reversal of
portal blood flow and/or cirrhosis,

and definitively if:
- combined with a pathology or FibroScan report documenting severe liver fibrosis or
cirrhosis (metavir score F3-F4 or FibroScan stiffness =8kPa).

< Back to page 130
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Here we report the demographics, clinical characteristics, and long-term virological and
immunological response to treatment in the 534 HIV-1-infected children ever cared for in
one of the paediatric and/or adult HIV treatment centres in the Netherlands.
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Population

Ever in care

In this chapter we define ‘children’ as those diagnosed with HIV-1 before the age of 18 years.
The majority of children received care in a paediatric HIV treatment centre. However, children
who are diagnosed with HIV-1 at an older age, and who are predominantly infected with
HIV-1 through sexual transmission, are often under clinical observation in an adult HIV
treatment centre (Table 6.1). All patients diagnosed with HIV-1 before the age of 18 years
under clinical observation in a paediatric HIV treatment centre or in an adult HIV treatment
centre are included in the analyses.

As of May 2015, 534 HIV-1-infected children have been ever registered by SHM. Of those,
290 were vertically infected with HIV-1, and 223 were non-vertically infected (Figure 6.1).
For a small group of children, 21 in total, the route of HIV-1 transmission was unknown.
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Figure 6.1: Overview of HIV-infected children registered by Stichting HIV Monitoring as of May 2015.

Total Total
number of number of
children ever children in care

registered in care as of June 2014
n=534 n=431

Unknown
Vertically Non-vertically route of
infected infected transmission
n=290 n=223 n=21
CART CART CART
n=2r7 n=198 n=21

Vertically-infected children

A total of 290 children were vertically infected with HIV-1 (Table 6.1). The median age at
HIV-1 diagnosis for the vertically-infected children was 1.5 years (interquartile range [IOR]
0.3-4.17 years). Although 37% of the children were born in the Netherlands, only 3% of these
children (10 out of 290) had parents who both originated from the Netherlands, while 62%
(179 out of 290) had at least one parent who originated from Sub-Saharan Africa. Of the 290
vertically-infected children, 97% received care in a paediatric HIV treatment centre, and
96% of these 290 children had started cART.

Non-vertically-infected children

Of the 534 HIV-1infected children ever registered, 223 were non-vertically infected. The non-
vertically-infected children were far older at the time of HIV-1 diagnosis than the vertically-
infected children, with a median age at diagnosis of 17 years (IOR 15-18). The majority of
the 223 non-vertically infected children received care in an adult HIV treatment centre
(196/223,88%). The main route of HIV-1 transmission was sexual contact. Of the non-vertically
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Figure 6.3: Number of HIV infected children who came into paediatric care through adoption and children who
transferred to adult care by calendar year.
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Children currently in clinical care

Of the 534 HIV-1-infected children ever registered by SHM, 431 (81%) are still under clinical
observation (Figure 6.1). Of these 431 children, 262 (61%) were vertically-infected, 152 (35%)
were non-vertically infected, and 17 had an unknown mode of transmission. Of the 103
children who were no longer in clinical care, 15 (15%) had died, 12 of whom were 18 years or
older at time of death, and 88 (85%) were lost to care.

Continuum of care

On the basis of the total number of HIV-1-infected children ever registered by SHM, a
‘continuum of care’ was constructed. This is a way of depicting engagement in HIV-1 care
across a few key indicators, the last one being the number of children with a most recent HIV
RNA measurement below 100 copies/ml (Figure 6.4). In total, 481 children were ever linked to
care, registered by SHM, still alive, and not reported as having moved abroad. Fifteen children
had died and 38 children were reported as having moved abroad. Of the 9o% of children who
were retained in care (431/481),96% had started cART. Overall, 84% of those starting cART had
amostrecent HIVRNA measurement below 100 copies/ml (345/412). In addition, a continuum
of care was constructed in the same way, but stratified by mode of HIV transmission
(vertically infected and non-vertically or unknown mode of transmission, combined) (Figure
6.4). In this group of vertically-infected children, 271 children were linked to care, 1 child had
died and 18 had moved abroad. Of the 271 vertically-infected children, 262 (97%) were still in
care as of 1January 2015 (9 had been lost to follow up), 97% of those still in care (253/262) had
started cART and 85% (215/253) of those starting cART had a most recent HIV RNA
measurement below 100 copies/ml. Among those non-vertically infected with HIV or with
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pregnant before 1January 2004. Six children were born to mothers who tested positive after
giving birth; the mothers of four children tested negative during the screening and became
infected during the pregnancy. One child was born to a mother who was known to be
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infected with HIV-1, but who was not receiving treatment during her pregnancy for an
unknown reason. The remaining two children were born to a mother without a known
screening or known HIV-1 status during pregnancy.

Figure 6.5: Number of registered HIV-1 diagnoses amongst children according to year of HIV diagnosis, route
of transmission and region of origin.
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The majority of children with a newly registered diagnosis of HIV-1 infection through
vertical transmission in recent years were infected outside the Netherlands; this number
fluctuates each year (e.g., 20 cases in 2010 and 3 cases in 2013).

The number of children who acquired HIV-1 infection by another mode of transmission
ranged between o and 26 per calendar year.

Mortality

During follow up, 3 out of 534 children (0.6%) died at less than 18 years of age. These were all
boys born outside the Netherlands who died at 11,12 and 17 years of age in 2009, 1998, and
2001, respectively. The boy who was 11 years old at time of death had been infected by blood
or blood products and was diagnosed with HIV-1when he was 10 years old. He never received
cART and died of multi-organ failure 1.5 years after the diagnosis. The boy who was 12 years
of age at time of death had been vertically infected with HIV-1 and diagnosed when he was
nine years old. He died of an AIDS-related event three years after diagnosis, having been
treated with cART for 14 months. The 17-year-old boy was diagnosed when he was 16,
and his route of HIV-1 transmission was unknown. He died 10 months after HIV-1 diagnosis
from toxoplasmosis, having been on cART for two months.
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recovers 84, To investigate long-term CD4 cell count changes, we stratified the children who
were vertically infected according to their age at the time of cART initiation. These categories
were as follows: (1) vertically infected, o-1 year; (2) vertically infected, 2-5 years; and (3)
vertically infected, 5-18 years. The children who were non-vertically infected were classified
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of cART initiation
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A CDg4 z-score of minus 1 indicated that a child’s CD4 cell count is one standard deviation
below the age-specific median of the HIV-1-negative population.

The youngest children (less than two years of age at cART initiation) had the highest
absolute CD4 cell counts at cART initiation, but the age-adjusted CD4 z-scores did not differ
significantly between groups. In the first two years after cART initiation, CD4 z-scores
increased significantly in all children (Figure 6.6). This increase was lower in both vertically
and non-vertically infected patients aged 5-18 years at cART initiation, compared to vertically
infected children less than two years of age.

Figure 6.6: Changes in z-scores for (D4 T-cell counts among HIV-1 infected children stratified by age at initiation
of combination antiretroviral therapy (cART).
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Legend: cART=combination antiretroviral therapy.
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Figure 6.8: Changes in HIV RNA levels among HIV-1 infected children stratified by age at initiation of combination
antiretroviral therapy (cART). Virological responses were assessed in a random effects model; time is in years

since start of cART.
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Adopted children

Eighty-six of the 534 children were adopted by Dutch parents. Of these 86 adopted children,
83 received cART during follow up in clinical care in the Netherlands, seven of whom had
been treated with monotherapy or dual therapy before the start of a cART regimen.
All 86 children are currently alive and in care. All children who started cART currently
remain on treatment, and 75 (87%) had an undetectable viral load at the last known time
point.

Transfer to adult care

As of May 2015, 96 children who started care in a paediatric HIV treatment centre had
transferred from paediatric to adult care because they had reached the age of 18 years.
The number of children who transferred to an adult centre varied from two children in 2003
to 23 in 2011 (Figure 6.3). The median age at transfer was 19 years (IOR 18-20). The median
time in care after transfer was three years (IOR 1-5). Of the children who transferred to adult
care, four were lost to follow up, three moved abroad, and two objected to further data
collection. The remaining 87 were alive and in care. Seventy-eight (89%) of these 87 patients
were on a cART regimen, 22 of whom (28%) had a detectable viral load (median 298, IOR
77-844) at the last known time point, with a current median CD4 count of 599 cells/mm3
(IOR g00-780).Transferred children with a currently undetectable HIV-1 RNA level were
more likely to be living with both a father and mother at the time of transferring to an adult
centre (34% vs 23% of all children transferring to adult care).
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low, between 0.04 and 0.08% %), a nationwide second screening during pregnancy is not
likely to be cost-effective.

Recommendations

The provision of care for HIV-1-infected children living in the Netherlands has resulted in
generally favourable outcomes and should be continued. A large proportion of the children
have survived into adulthood and have transitioned to adult care. Although all are alive and
most are receiving cART, it is striking that one-third of them currently have detectable HIV-1
viral loads. Improved insight into the determinants of successful transfer to adult care is
needed and is currently the subject of ongoing research. HIV-1-infected children face lifelong
treatment with cART. For these children, maintaining lifelong adherence to cART and
achieving lifelong virological suppression will be particularly challenging.
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Table 7.1 New items added to pregnancy-related data collection protocol.

New items

Input

Method of conception

Spontaneous, IUl, IVF, ICl, hormone treatment,
donor egg, donor sperm

Prenatal screening and testing

Specific test used and results of the screening

Recreational drug use during pregnancy

Type of drug used

Mother received ART
at any time during pregnancy

Yes, no, unknown

Mother received ART
at any time during labour

Yes, no, unknown

Child received antiretroviral post-exposure
prophylaxis (PEP)

Yes, no, unknown and specific ARV used

Termination of pregnancy

Reason

First day of last menstrual period

Date

Time of parturition

Start of dilation

Start of expulsion

Time of ruptured membranes

Assisted vaginal delivery

Reason

Resuscitation of infant

Yes, no, unknown

Condition of infant

No complications, under observation,
admission to medium or intensive care

Pathological examination of placenta

Yes, no, unknown

Congenital disorders in infant

Specification

Complications in mother after parturition

Specification

Legend: IUI=intra-uterine insemination, IVF=in vitro fertilisation, ICI=intracervical insemination; ART=antiretroviral

therapy.
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Viral suppression was described by two indicators. The first indicator is part of the formal
certification process for centres providing HIV care in the Netherlands, which was jointly
developed by the Harmonisation of Quality Assessment in Health Care (Harmonisatie
Kwaliteitsbeoordeling in de zorgsector, HKZ) and the NVHB. Viral suppression in the HKZ
certification is defined as the percentage of treatment-naive patients with a plasma HIV
RNA level <400 copies/ml at 6 months (minimum 3 months, maximum g months) after the
start of cART (the aim being 290%). The second indicator regarding viral suppression was
the percentage of all HIV-infected patients in care who have been on cART for at least
6 months with a plasma HIV RNA level <100 copies/ml. This indicator was calculated for
the calendar years 2012, 2013 and 2014.

Process indicators
The process indicators were calculated for two scenarios: prior to starting cART and
following cART initiation.

For the process indicators relating to the period prior to cART initiation, the denominator
was all patients who had entered care in 2012, and the numerator was the number of these
patients for whom the following measurements were available in the 12 months following
entry into care: Plasma HIV RNA, CD4 cell count, results of screening for the presence
of hepatitis B (HBV) and hepatitis C (HCV) co-infection, total cholesterol, alanine
aminotransaminase (ALT), creatinine.

To calculate the process indicators following cART initiation, we included patients who
started cART in 2012 or 2013. The indicators were the percentage of patients in whom the
following measurements were carried out at least once within 12 months following cART
initiation: CD4 cell count, plasma HIV RNA, total cholesterol, ALT, and creatinine.

An additional indicator was derived for men who have sex with men (MSM) who entered
care in 2012 and who were HCV negative at entry into care. This indicator was based on the
proportion of these MSM with repeat HCV serology between 2012-2015.

A non-guidelines-based indicator regarding syphilis serology was derived for all MSM who
entered care in 2012, namely the proportion of these men for whom syphilis serology was
repeated between 2012 and 2015.

Volume indicator

According to the national certification requirements, HIV treatment centres are expected
to enrol a mean number of 20 new patients into care each year. As a volume indicator,
the number of patients newly entering care for the first time in 2012, 2013 and 2014 was
derived for the 27 treatment centres; the median, maximum and minimum number of
patients is presented for each of these years.
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Figure 8.2: The percentage of patients who entered care in 2012 and 2013 and started combination antiretroviral
therapy (cART) within one year after entry into care. Both overall percentages and percentages categorised by
(D4 cell count at entry were calculated, and are presented as the median, minimum and maximum percentage
of patients starting cART across all 27 HIV treatment centres.
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Viral suppression

Viral suppression was assessed using two indicators. The first indicator is the percentage of
treatment-naive patients with an HIV RNA level <400 copies/ml at 6 months (minimum
and maximum: 3-9 months) after the start of cART. The median, minimum and maximum
percentages are shown for patients newly-initiating treatment in the years 2012-2014
(Figure 8.3). The median percentage increased from 98% in 2012 to 100% in 2014. In 2012,
in two treatment centres, less than 9o% of the treatment-naive patients had achieved an
HIV RNA <400 copies/ml within 6 (3-9) months after the start of cART, while in 2013 and
2014 more than 9o% of patients in all centres had achieved an HIV RNA <400 copies/ml
within 6 (3-9) months after the start of cART.
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Figure 8.4: The percentage of all HIV-infected patients in care who had received combination antiretroviral
therapy (cART) for at least 6 months and had an HIV RNA level <100 copies/ml. This indicator was calculated
for the calendar years 2012, 2013 and 2014 and presented as the median, minimum and maximum percentage
across all HIV treatment centres.
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Process indicators

Prior to starting cART

Figure 8.5 shows the variation in assessing plasma HIV RNA, CD4 cell count, total cholesterol,
ALT and creatinine, as well as in screening for syphilis, hepatitis B and hepatitis C across the
27 HIV treatment centres in the Netherlands among patients who newly entered care in
2012. The median percentage of patients tested for plasma HIV RNA, CD4 cell count, syphilis,
ALT and creatinine was greater than 95%. The percentage of patients screened for the
presence of syphilis, hepatitis B and hepatitis C co-infection varied considerably between
HIV treatment centres. The maximum percentage of patients screened for hepatitis B and
hepatitis C was 100%, whereas the minimum percentage was 67% and 50%, respectively.
Likewise, there was marked variation in the assessment of total cholesterol, with a
maximum rate of 95% and a minimum rate of 67%.
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Following the start of cART

Figure 8.6 shows the variation between the 27 HIV treatment centres in the Netherlands in
terms of assessing plasma HIV RNA, CD4 cell count, total cholesterol, ALT, and creatinine
levels at least once within 12 months after cART initiation for all patients who initiated
cART in 2012 and 2013 and who were still in care 12 months after starting cART. HIV RNA, ALT
and creatinine were assessed within 12 months after the start of cART in the majority of
patients. However, for CD4 count, there was a minimum assessment rate of 77% in one HIV
treatment centre. Unlike the assessment of HIV RNA, ALT and creatinine, the assessment of
total cholesterol following treatment initiation showed alarge variation between treatment
centres. The median proportion of patients in whom total cholesterol had been assessed
was 69%, with a maximum of 100% and a minimum of 27%.

Figure 8.6: Median, maximum and minimum percentages of patients in the 27 HIV treatment centres in the
Netherlands who initiated combination antiretroviral therapy (cART) in 2012 and 2013 and in whom plasma HIV
RNA, (D4 cell count, total cholesterol, alanine transaminase, and creatinine was assessed within 12 months
after start of cART.
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Legend: cART=combination antiretroviral therapy; ALT=alanine transaminase.
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Volume indicators

The median, minimum and maximum numbers of patients who newly entered care in 2012,
2013 and 2014 across the 27 HIV treatment centres are shown in Figure 8.8. The median
number of patients entering care varied between 26 in 2012 and 33 in 2013. The minimum
number ranged from 6 to 8 patients.

Figure 8.8: The median, maximum and minimum numbers of patients entering care per HIV treatment centre
in the Netherlands in 2012, 2013, 2014.
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Key findings

The most important findings of this comparison of quality indicators in the 27 HIV treatment

centres in the Netherland are as follows:

+ The overall and HIV treatment centre-specific retention in care rates are high.

« Large variation is observed in the percentage of patients starting cART within one year
after entering care. This variation is smallest for the group of patients who enter care
withlessthan3so cells/mm3. Against the background of current guidelinesrecommending
treatment for all patients regardless of CD4 count, it is also worth noting that, in some
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Special reports

9. The Amsterdam Cohort Studies on
HIV infection: annual report 2014

Ineke Stolte and Maria Prins for the ACS

Introduction

The Amsterdam Cohort Studies (ACS) on HIV infection and AIDS were started shortly after
the first cases of AIDS were diagnosed in the Netherlands. Since October 1984, men who
have sex with men (MSM) have been enrolled in a prospective cohort study. A second cohort
involving drug users (DU) was initiated in 1985. In 2014, the cohorts reached 30 years of
follow up. The initial aim of the ACS was to investigate the prevalence and incidence of
HIV-1 infection and AIDS, the associated risk factors, the natural history and pathogenesis
of HIV-1infection, and the effects of interventions. During the past 30 years, these aims have
remained primarily the same, although the emphasis of the studies has changed. Early on,
the primary focus was to elucidate the epidemiology of HIV-1 infection, whereas later
more in-depth studies were performed to investigate the pathogenesis of HIV-1 infection.
In recent years, the focus has shifted to also include the epidemiology and natural history
of other blood-borne and sexually transmitted infections (STI) among the participants in
the ACS.

From the beginning, research in the ACS has taken a multidisciplinary approach (epide-
miology, social science, virology, immunology and clinical medicine). This unique collabo-
ration has been very productive, significantly contributing to the knowledge and
understanding of many different aspects of HIV-1 infection. This expertise has contributed
directly to advances in prevention, diagnosis, and management of HIV infection.

As of 31 December 2014, 2,649 MSM and 1,680 injecting and non-injecting drug users were
included in the ACS. Every three to six months, participants complete a standardised
questionnaire designed to obtain information regarding medical history, sexual and drug use
behaviour, underlying psychosocial determinants, healthcare use, depression, psychological
disorders, and demographics. In addition, they undergo a medical examination (HIV-
positive participants and, in the past, also HIV-negative drug users), and blood is collected
for diagnostic tests and storage. The ACS have been conducted in accordance with the
ethical principles set out in the declaration of Helsinki, and participation in the ACS is
voluntary; written informed consent (the most recent version was approved by the AMC
Medical Ethics Committee in 2007 for the MSM cohort and in 2009 for the DU cohort) is
obtained from each participant.
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In 2014, 613 HIV-negative, and 47 HIV-positive MSM were in active follow up within the ACS
(6-monthly visits to the GGD Amsterdam for STI testing, including HIV, and filling in
behavioural questionnaires, according to the HOP protocol for HIV-positive individuals and
HIV-negative protocol for HIV-negative individuals). The median age of the MSM was
40.5 years (interquartile range [IOR] 34.9-46.5), 7.6% were non-Dutch, and 79.8% had attained
a high level of education. The majority of the participants (84.8%) were residents of
Amsterdam. Additional efforts to expand the HIV-negative cohort resulted in 97 newly
recruited HIV-negative participants in 2014.

Apart from the HIV-positive MSM visiting the GGD Amsterdam, two groups of HIV-positive

MSM are also followed outside the GGD Amsterdam:

1) The HIV-positive MSM who were transferred from the GGD Amsterdam to the Jan van
Goyen Medical Centre in Amsterdam in 1999. In 2014, 17 were still being followed at the
Jan van Goyen Medical Centre and 109 at the HIV Focus Centrun in Amsterdam. Behavioural
questionnaires were filled in by 25 MSM.

2) HIV-positive MSM who were included into the HOP protocol, but not visiting the GGD
Amsterdam. In 2014, 38 MSM were followed in an HIV treatment centre other than the Jan
van Goyen Medical Centre or HIV Focus Centrum and filled in a behavioural questionnaire.

The cohort of drug users

In 2014, DU included in the ACS were divided into two groups, in line with the advice issued
by the scientific advisory board in 2013. Group 1 consists of DU visiting the GGD Amsterdam
once a year to complete questionnaires without testing and blood sampling. In 2014, there
were 224 DU in active follow up in this group. Group 2, the focus group, consists of DU who
are 1) HIV positive; 2) hepatitis C (HCV) seroconverters; 3) multiple-exposed, non-infected
with HIV and HCV, and 4) a random control group. This group visited the GGD Amsterdam
twice a year for testing and blood sampling and to fill out questionnaires, as in the years
before. In 2014, 89 DU were in active follow up in this focus group. The cohort has been
closed since January 2014. Therefore, no new participants were recruited in 2014.

The median age of the DU was 52.3 years (IOR 45.9-56.6), 12.5% were non-Dutch, and 6.5%
had attained a high level of education. Two hundred and thirty-eight (96.0%) were residents
of Amsterdam.

Subgroup studies and affiliated studies

AGE;iV Cohort Study

The AGE.iV Cohort Study, a collaboration between the AMC Department of Infectious
Diseases, Department of Global Health, and Amsterdam Institute of Global Health and
Development, the GGD Amsterdam, and SHM, was started in October 2010. The aim of
the study is to assess the prevalence and incidence of a broad range of co-morbidities
and known risk factors for these co-morbidities in HIV-infected patients aged =45 years,

166



° o ° 9. The Amsterdam Cohort Studies on HIV infection: annual report 2014
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included through the AMC HIV outpd
same HIV exposure groups were inc

samples are stored at the AMC. At pr¢
have recommenced therapy.
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HIV-infected and HIV-exposed child List of tables & fi e
2008. These are also stored at the AN _
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Acknowledgements
The HIV epidemic
HIVincidence
o s partcpating in the s scro (A

among MSM has remained relativel
years in 2014. The HIV incidence in dr {QEEEEIES

case per 100 person years. As follow up was restricted to a selection of DU in 2014 and
inclusion of new DU stopped, the yearly observed incidence of DU can only be presented
until 2013. Figures 9.1 and 9.2 show the yearly observed HIV incidence rates for MSM and DU
from the start of the ACS through 2014 and 2013, respectively.
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Figure 9.1: HIV incidence per calendar year in the Amsterdam Cohort Studies (ACS) among men who have sex
with men (MSM), 1984-2014.
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Figure 9.2: HIV incidence per calendar year in the Amsterdam Cohort Studies (ACS) among drug users, 1986-2013.

9
w 8
©
g 7
c
8 6
& s
o
S 4
a 3
5]
c 2 — Injecting drug users
3
2 1 — Drug users (total)
=
> 01
= 1988 1992 1996 2000 2004 2008 2012

Calendar year

Transmission of therapy-resistant HIV strains

In 2014, surveillance of transmission of drug-resistant HIV-1 strains was performed for
six MSM seroconverters who had their first visit after being found to be HIV-positive in
2014, and for two MSM who were seropositive at study entry. None of the individuals
were infected with a virus harbouring resistance-associated mutations in the protease
and reverse transcriptase genes. In all individuals, naturally occurring sequence variation
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The study is now being continued in
potential predictors for high-grade \QREEEUES

This study, the H2M2, is an Aids Fonds-supported project, and a collaboration between the
GGD Amsterdam, the CIb-RIVM, and the AMC. In the HIV-negative population, long-term
incidence and clearance of anal and penile infections are being examined (H2M3 study).
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Risk behaviour of MSM in ACS

Information from the questionnaires completed by 613 HIV-negative MSM during cohort
visits in 2014 showed higher proportions of unprotected anal intercourse (UAI) with steady
partners (39.5%) compared to casual partners (25.2%). Trends in UAI among HIV-negative
MSM who are participants in the ACS, especially UAI with casual partners, continue to show
a gradual increase from 1996 onwards. (Figure 9.3).

Figure 9.3: Trends shown by the Amsterdam Cohort Studies (ACS) in unprotected anal intercourse (UAI) with casual
and steady partners in the past six months among HIV-negative men having sex with men (MSM) with a casual
and/or steady partner, 1992-2014.
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Legend: UAl=unprotected anal intercourse; SP=steady partner; CP=casual partner.

Risk behaviour of DU in ACS

As follow up was restricted to a selection of DU in 2014 and inclusion of new DU stopped,
trends in risk behaviour of DU can only be presented until 2013. In HIV-negative DU,
reports of both injection and borrowing needles significantly declined over the period
1985-2013. Reports of high-risk sexual behaviour at follow-up visits decreased before 1996,
then remained relatively stable until 2005, and further decreased to approximately 22%
in 2013. Reports of STI have remained relatively stable at approximately 1% in recent years
(see Figure 9.4).
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STl screening among MSM in ACS

Since October 2008, all MSM in the The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
gonorrhoea by polymerase chain rceee® crorco—o . cerrrprres—erreo
pharyngeal and rectal swabs. Case,

haemagglutination assay (TPHA). In

for STI. The overall prevalence of any § Appendix figures & tables

ACS 2014 research highlights

The ability of the human immunode
cellsis influenced by numerous host f i : R

cycle. On the one hand, HIV-1 exploit
the other hand several host factors g ; ; ; . o
e
These factors help HIV-1 to avoid inpase i T : :

nucleic acids and replication of the vigHUET

Curagao

The exonuclease TREX1 shields HI\QLEEEUES

thereby preventing a type I interferon response. We studied the role TREX1 in the clinical
course of HIV-1 infection by analysing the effect of genetic variation in Trex: on HIV-1
disease progression in the ACS. The single nucleotide polymorphism (SNP) rs3135941 in
TREX1 was associated with accelerated disease progression, independent of the CCR5-A32
genotype and human leukocyte antigen (HLA) alleles. In vitro, the SNP 153135941 in Trex1
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181. T.Booiman, L. C. Setiawan, N. A. Kootstra, ication in PBMCs, which might explain the
AIDS 28, 2517 (2014)

L DIITTTITRDUNIY L CL0 Lo L_____rated disease progression in HIV-1 infected
individuals ).

The innate cytosolic DNA sensor IFI16 senses incomplete viral DNA transcripts in resting
CD4+ T cells, resulting in a pro-inflammatory response that ultimately leads to the death of
the abortively-infected restin~ 7™+ T ~~T! ¥~ ~nlerond sobadlae ~o~bis grigtion in the
IF116 gene affects the clinical 182. T. Booiman, N. A. Kootstra, Int. J 1. We observed
that SNP 151417806 in IFI16 is t.___ _Im _munogene_t_‘_zp_ _5}_8_(_231.42' e ee oot set point and
with a delayed HIV-1 disease progression®?. This suggests that IFI16 does affect HIV-1

pathogenesis, especially during the early phase of infection.

Despite more than 30 years of intensive research, no HIV-1 vaccine candidate is capable
of establishing strong and durable protective immunity. In particular, the induction of
broadly-reactive neutralising antibodies is high on the wish list for an HIV-1 vaccine.
Broadly reactive neutralising antibody activity against HIV-1 generally takes 2-4 years to
develop in an HIV-1-infected patient. In the ACS there are two participants, infected via
injecting drug use, who are so-called elite neutralisers and who had already developed
broadly reactive neutralising activity in their first year post-seroconversion. It could be that
virus sFrgins infecting these elite 183Lv1an de r11KerkhofTL elcjalAID52871237 - broadly
neutralising antibody epitopes. The (2014). ind the
broadly neutralising antibodies from w..coc cuicc iicwiiuiiocio veai e vs gacucvasac 1 Vaccine
development to ultimately prevent HIV-1 infection %3,

Since 2010, a bivalent HPV vaccine against HPV types 16 and 18 has been offered free of
charge to young girls in the Netherlands. However, boys are not routinely vaccinated.
More insight into the function of naturally-induced antibodies would be helpful in
designing national vaccination programmes or targeted prevention strategies. MSM,
especially HIV-infected MSM, are more affected by the serious consequences of HPV
infection than the general male population, notably with regard to anal cancer. Now that
the survival of HIV-infected people in the era of the combination antiretroviral treatment
(cART) has increased, an increased incidence of anal cancer is observed in HIV-infected
MSM. Therefore, HIV-infected individuals are an important target group that should be
considered when planning HPV prevention strategies. We aimed to assess whether
naturally-induced HPV antibodies confer protection against subsequent type-specific anal
and penile HPV infection in HIV-negative and HIV-infected MSM. HPV seropositivity at
baseline was not significantly associated with subsequent type-specific HPV infection at
6 or 12 months in multivariable analyses (for anal infection, adjusted hazard ratio [aHR] 1.2; 95%
confidence interval [CI] 0.9-1.6; for penile infection, aHR 0.8; 95% CI 0.6—1.2). High antibody
concentrations showed no protective effect agrinet erheennant infartion aither Tn o
population of highly sexually active, adult MSM, r.! 8_4.“51 H Moojjeta li‘ln]ie'c t12 37_5,(20_1 f}) h
protect MSM against subsequent anal or penile HPV infection within one year .
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10. Curagao

Ard van Sighem, Ashley Duits, Gonneke Hermanides

Introduction

For a decade, Stichting HIV Monitoring (SHM) has assisted in collecting demographic and
clinical data about HIV-infected individuals in clinical care at the St. Elisabeth Hospital in
Willemstad in Curacao. As aresult of this registration and monitoring, an extensive database
has been established, giving a clear picture of the HIV-infected population, the effectiveness
of HIV care, and the challenges that are present in this relatively small Caribbean setting.
This special report endeavours to present a concise overview of the current state of HIV
infection in Curacao.

HIV-positive population

Of the total of 960 HIV-infected patients registered in Curacao as of May 2015, 171 (18%) have
died since the initial registration and 12 (1%) have moved abroad. The total follow up for the
entire group of 960 patients was 7,044 person years since HIV diagnosis. Of the 777 patients
who had not died or moved abroad as of May 2015, 547 (69%) were retained in clinical care
and had had at least one contact with their treating physician in Curacao since January
2014.

In total, 272 (28%) of the registered patients were diagnosed with HIV in or before 2000;
87 (32%) of these patients died before May 2015 (Figure 10.1; Appendix Table 10.1). Between 2001
and May 2015, 650 additional patlents were dlagnosed and entered care. For the remaining
38 patients, no info vailable.
Almost three-quart 1erlands

Appendix Table 10.1: Annual number of HIV dlagnoses in Cura;ao strat/ﬁed by se,

Antilles. The large Alive, Alive, 1ts were
infected with HIV in clinical care not in clinical care 1 HIV-2.
Approximately two Men  Women Men  Women Men ‘0sexual
contact (Table 10.1). ynknown 3 > 7 7 B

<1995 33 1 12 8 35

1996 6 10 2 2 1

1997 6 10 3 3 7

1998 8 3 n 2 8

1999 10 6 5 2 6

2000 1 8 L 6 7

2001 10 7 2 5 5

2002 i 8 8 9 6

2003 17 10 8 6 12

200 - 0 - . 0
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Table 10.1: Characteristics of the HIV-positive,
Introduction
of May 2015.
AR Summary & recommendations Q

n | median % 1 1QB__n | mediap °% [10R __n [ madian o/ | |0R
Gender The HIV epidemic in the Netherlands
Male L8y
Female 305

Transmission

MSM 168

Heterosexual 522

Other/unknown 99

Country of birth

Antilles 551

Haiti 93

Dominican Republic 67 Distinct populations: HIV-1 infected children

Other 78 _

T ith cART

Nreated with ¢ Distinct populations: Pregnancies in HIV-1 infected women
0 110

T RN
N - Quality of care

Diagnosis

(Dy (cells/mm3) 344 156 ) ) )

Age (years) 38 3Q

e

Time to cART 1.1 0.24 g - -

Follow up (years) 6.5 2~5

Start of cART

o elmm) e (8

RNA (log,, 1U/ml) 4.7 4.2 c o =

AIDS 82 Q 6

e L O

Present (May 2015)°

(Dy (cells/mm3) 536 el  Terminology
RNA <80 IU/ml 401 78°

RNA <o [U/ml 387

Age (years) 49

afor 547 patients still in clinical care; ®percentage of 516 patients with a viral load measurement
Legend: IQR=interquartile range; MSM=men who have sex with men; cART=combination antiretroviral therapy.
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Figure 10.1: Annual and cumulative number of HIV diagnoses among 960 HIV-positive patients in Curagao
registered by Stichting HIV Monitoring as of May 2015. In total, 232 patients were diagnosed prior to 2000,
while the year of diagnosis was unknown or not yet recorded for 38 patients.
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Legend: bars=annual number of diagnoses; line=cumulative number of diagnoses since the start of the
HIV epidemic.

Children and adolescents

Among HIV.posjtjve pa‘tients ever rraoicteread in Cuiraran at the time nf diaonnecic 1t natients
Appendix figures and tables

were younger than 13 years of age nts’).
Most of the children, 12 in total, wr ents
were infected mainly via either t n=s).
In total, 10 children and one adc f the

children, had a recorded contact v

Country of infection Appendix Table 6.1: Characteristics of 534 HIV-'

For 655 patients (68%) of the regis therapy (cART). was
known. For 578 (88%) of these pati ands
Antilles. This percentage was ever Characteristic born
inthe former Netherlands Antilles. :cted

in the Netherlands, 17 in Haiti, and 11 in the Dominican Reépublic. All, but 4, ot the 232 patients
with a known HIV-1 subtype were infected with a subtype B virus, which is the most prevalent
subtype in the Caribbean and among patients of non-African origin in the Netherlands.

. A~y e,

Late presentation and start of treatment
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with late-stage HIV in--i----é’ﬁ?? l.r_l,o.r.l.?f_a“l"_ﬁ{y_ﬂ/.[?[.jj}.z .’El_(zf.)“no).'__sis or with CD4 counts
below 350 cells/mms3 (Figure 10.2A)"7. Of these 449 patients, 306 (68%) were already in
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15. Panel on Antiretroviral Guidelines for
Adults and Adolescents. Guidelines for

. the use of antiretroviral agents in HIV-
Patie 1-infected adults and adolescents.

Curre Accessed 28 September 2015. http:// fected patients two to three times a
year, www.aidsinfo.nih.gov/ContentFiles/ s".In most recent years, these guide-
lines AdultandAdolescentGL.pdf. ). Between 2009 and 2014, on average,

1.9 immunology measurements were perrormea annually per patient. During the same
period, the viral load was monitored 1.9 times per year, while follow-up visits for each
patient averaged 2.5 per year.

Combination treatment

In total, 793 (83%) patients started cART, including 45 (6%) who were pre-treated with mono
or dual therapy and 748 (94%) who started while being antiretroviral therapy-naive. Of the
374 who did so between 2009 and 2015, 59% started with a combination of tenofovir/
emtricitabine and efavirenz and 20% started on a combination of zidovudine/lamivudine
and ritonavir-boosted lopinavir. Over time, there have been clear shifts in the treatment
regimens prescribed in Curacao (Figure 10.3). Since 2008, a combination of tenofovir/
emtricitabine with either efavirenz, nevirapine, or lopinavir has become more widely
used. Of the 531 patients who started cART and were still in clinical care as of May 2015,
49% were receiving efavirenz, 19% rilpivirine, 10% elvitegravir, 7% lopinavir, and 6%
nevirapine, whilst 86% were receiving tenofovir/emtricitabine and 4% zidovudine/
lamivudine.

Treatment outcome

For 45% of the 731 antiretroviral therapy-naive patients who started cART in 1995 or later,
CD4 counts increased by at least 150 cells/mm3 during the first six months of treatment;
after two years, this proportion increased to 77%. At the same time, 73% of the patients
reached a viral load level below 8o IU/ml within six months of starting treatment.

In patients who were still in clinical care as of May 2015, CD4 counts reached a plateau
around 500 cells/mm3 after five years of cART (Figure 10.4A). During the same period,
the proportion of patients with a viral load less than 8o IU/ml was 79% after 48 weeks
and 75% after five years of treatment. However, among those who started cART in 2003 or
later, the proportion of patients who were able to maintain viral suppression remained
approximately 80% (Figure 10.4B). For 78% of the patients still in clinical care, the most
recent viral load result was less than 8o IU/ml, whilst 75% had a viral load less than
40 IU/ml. These proportions were the same irrespective of the period in which cART was
started.
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Special reports

Figure 10.4: (D4 cell counts and viral load in 527 treated patients who were still in care as of May 2015.
(A) Median (D4 counts (solid line; dotted line: interquartile range [IQR]) increased from 222 (IQR 85-365) cells/
mm? at the start of combination antiretroviral therapy (cART) to 352 (IQR 183-524) cells/mm? after 24 weeks and
reached a plateau around 500 cells/mm? after five years. (B) The proportion of patients with HIV RNA <80 U/
ml was 79% after 48 weeks, and it remained high among those who started cART in 2003 or later. For patients
starting prior to 2003, the proportion <80 IU/ml gradually declined to between 50% and 60% after five years
but then increased again to between 60% and 70%.

A B
800+ 100
E
£ _ 80+
2600- IS
T S
i S 604
g g
3 400+ p
= =
= o 40 A
S =
S 200 2
= 0\020-
(%]
=
oO—+—F———F—"——"T7TT——TT7T "7 oO+—+—F—F—F——F—F+—"—F+—T+—T7T+—
(0] 2 L 6 8 10 [0] 2 L 6 8 10

Time since start cART [years] Time since start cART [years]

—— Median Dy counts _ _ . Interquartile range — Start prior to 2003 _ Start in or after 2003

Legend: cART=combination antiretroviral therapy.

Virological failure

As viral suppression rates appear to have increased, one may presume that, conversely,
rates of virological failure have decreased. Indeed, when virological failure is defined as an
HIV RNA level above 200 IU/ml despite at least four months of continuous treatment,
the proportion of patients with virological failure steadily declined from approximately
35% between 2000 and 2004 to 9% in 2014.

Mortality and survival

Of the group of 880 patients who were still alive as of 1 January 2005 or who were diagnosed
with HIV after that date, 91 had died by May 2015. Overall, the survival probability after
seven years of follow up was 86%. All together, 537 patients started cART in or after
2005, and of this group, 45 had died, 18 of whom died within six months of starting cART.
After eight years, the survival probability was 82%.
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Appendix figures and tables are listed by chapter

Appendix Table 1.1: Characteristics of the 18,355 HIV-positive patients in follow up as of May 2015.

MSM Heterosexual IDU
Men Men Women Men Women
n=11,204 n=2,344 n=3,070 n=243 n=96
Current age [years]

0-12 0 0 0 0 o]
0.0% 0.0% 0.0% 0.0% 0.0%
13-17 0 0 1 0 0]
0.0% 0.0% 0.0% 0.0% 0.0%
18-24 200 12 51 0 0
1.8% 0.5% 1.7% 0.0% 0.0%
25-34 1,377 229 557 15 3
12.3% 9.8% 18.1% 6.2% 3.1%
35-L44 2,640 524 1,081 31 12
23.6% 22.4% 35.2% 12.8% 12.5%
L5-54 3,974 870 883 10 48
35.5% 371% 28.8% 45.3% 50.0%
55-64 2,179 476 350 80 29
18.5% 20.3% 1.4% 32.9% 30.2%
65-7L 729 198 16 7 L
6.4% 8.4% 3.8% 2.9% 4.2%
=75 105 35 31 o 0
0.9% 1.5% 1.0% 0.0% 0.0%

Current age 50 years or older
No 6,197 1,216 2,212 88 26
55.3% 51.9% 72.1% 36.2% 27.1%
Yes 5,007 1,128 858 155 70
4. 7% 48.1% 27.9% 63.8% 72.9%

Current age 60 years or older
No 9,525 1,944 2,805 207 81
85.0% 82.9% 91.4% 85.2% 87.5%
Yes 1,679 400 265 36 12
15.0% 17.1% 8.6% 14.8% 12.5%
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MSM Heterosexual IDU
Men Men Women Men Women
n=11,204 n=2,344 n=3,070 n=243 n=96
Region of origin

Netherlands 8,238 1,061 863 w3 49
73.5% 45.3% 28.1% 58.8% 51.0%
Sub-Saharan Africa Ll 670 1,344 A 0
1.3% 28.6% 43.8% 1.6% 0.0%
Western Europe 709 79 75 25 30
6.3% 3.4% 2.4% 10.3% 31.3%
South America 691 213 304 10 1
6.2% 9.1% 9.9% 4.1% 1.0%
Caribbean 396 126 165 6 1
3.5% 5.4% 5.4% 2.5% 1.0%
Other 984 192 315 55 15
8.8% 8.2% 10.3% 22.6% 15.6%
Unknown L2 3 b 0 0
0.4% 0.1% 0.1% 0.0% 0.0%

Years aware of HIV infection
<1 466 78 82 0 0
4.2% 3.3% 2.7% 0.0% 0.0%
1-2 1,297 228 231 A 3
1.6% 9.7% 7.5% 1.6% 3.1%
3-4 1,397 277 278 6 1
12.5% 1.8% 9.1% 2.5% 1.0%
5-10 3,351 653 82y 24 7
29.9% 27.9% 26.8% 9.9% 7.3%
10-20 3,224 952 1,335 91 25
28.8% 40.6% 43.5% 37.4% 26.0%
>20 1,463 153 293 18 60
13.1% 6.5% 9.5% 48.6% 62.5%
Unknown 6 3 27 0 0
0.1% 0.1% 0.9% 0.0% 0.0%
Current (D4 count [cells/mm?3], 630 548 620 508 635
median / IQR 480-810 384-730 450-819 327-727 344-918
Current CD8 count [cells/mm3], 883 850 800 8Ll 865
median / IQR 658-1,190 610-1,160 572-1,070 570-1,190 626-1,240
Current HIV RNA <500 copies/ml 10,028 2,067 2,652 216 81
89.5% 88.2% 86.4% 88.9% 84.4%
Current HIV RNA <100 copies/ml 9,846 1,993 2,566 209 81
87.9% 85.0% 83.6% 86.0% 84.4%
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33.3% 40.7% 32.2%
53 20
35.3% 22.0%
0 0
0.0% 0.0%
560 680
340-730 461-970
751 921
530-1,180 650-1,190
132 78 694 227 13,137 3,038
88.0% 85.7% 78.6% 82.8% 88.6% 86.0%
129 76 667 219 12,844 2,942
86.0% 83.5% 75.5% 79.9% 86.6% 83.3%
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MSM Heterosexual IDU
Men Men Women Men Women
n=11,204 n=2,344 n=3,070 n=243 n=96
Ever AIDS 2,029 716 667 88 43
18.1% 30.5% 21.7% 36.2% 44.8%
AIDS at diagnosis 1,063 495 382 19 10
9.5% 21.1% 12.4% 7.8% 10.4%

Current treatment

CART 10,431 2,210 2,879 234 oL
93.1% 94.3% 93.8% 96.3% 97.9%
Non-cART 1 3 2 1 0
0.1% 0.1% 0.1% 0.4% 0.0%
Not started 759 131 189 8 2
6.8% 5.6% 6.2% 3.3% 2.1%

Legend: MSM=men who have sex with men; IDU=injecting drug use; IQR=interquartile range; cART=combination
antiretroviral therapy.
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Appendix Table 1.2: Annual number of HIV-1 diagnoses among children and among adults per transmission risk
group, including men who have sex with men (MSM), patients infected via heterosexual contact, injecting drug
use (IDU), contact with contaminated blood or blood products, or other or unknown modes of transmission.
Note: data collection for 2013 and 2014 had not yet been finalised at the time of writing.

MSM Heterosexual IDU
Year of diagnosis Men Men Women Men Women
<1995 2,223 266 391 287 131
1996 381 90 80 30 10
1997 L1 12 127 42 10
1998 331 107 1y 22 6
1999 352 107 137 19 7
2000 378 159 192 18 3
2001 445 165 215 15 5
2002 463 165 248 16 3
2003 456 179 274 22 5
2004 581 198 262 9 L
2005 635 196 259 15 2
2006 668 162 197 10 5
2007 768 154 206 10 3
2008 8y7 77 177 6 1
2009 767 155 180 7 0
2010 767 77 161 5 1
20Mm 49 45 45 L 1
2012 692 32 32 6 1
2013 703 13 15 2 2
2013* 724 16 118 2 2
2014 552 100 100 () 0
2014* 613 m m 0 0
2015 90 15 16 0 0
Total 13,289 3,084 3,738 545 200

*Projected numbers
Legend: MSM=men who have sex with men; IDU=injecting drug use.
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Appendix Table 1.3: Region of origin of the 22,883 adult HIV-1-positive patients with a recorded date of
diagnosis. For men who have sex with men (MSM) and for heterosexual men and women, numbers are
stratified according to year of HIV diagnosis.

MSM Heterosexual men

<2012 >2012 Total <2012 >2012 Total

The Netherlands 7.981 1,504 9,485 T2 189 1,280
70.9% 73.8% 71.4% 40.2% 51.1% 41.5%

Sub-Saharan Africa 64 24 188 892 72 961
1.6% 1.2% 1.4% 32.9% 19.5% 31.3%

Western Europe 923 91 1,014 100 1L L
8.2% 4.5% 7.6% 3.7% 3.8% 3.7%

Central Europe 205 76 281 i 15 89
1.8% 3.7% 21% 2.7% 4.1% 2.9%

Eastern Europe 62 17 9 10 3 13
0.6% 0.8% 0.6% 0.4% 0.8% 0.4%

South America 763 103 866 274 29 303
6.8% 5.1% 6.5% 10.1% 7.8% 9.8%

e 362 85 u47 14,0 20 160
3.2% 4.2% 3.4% 5.2% 5.4% 5.2%

South and 323 59 382 48 9 57
Southeast Asia 2.9% 2.9% 2.9% 1.8% 2.4% 1.8%
Other/unknown 469 78 547 85 19 1004
4.2% 3.8% 4.1% 3.1% 5.1% 3.4%

Legend: MSM=men who have sex with men; IDU=injecting drug use.
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Appendix Figure 1.1: Continuum of HIV care for the total estimated HIV-positive population in the Netherlands
by the end of 2013. According to a recently developed method, 21,800 people were living with HIV in the
Netherlands. In total, 18,712 of these individuals were diagnosed, linked to care, and registered by SHM. Of
these patients, 17,214 were still in care in 2013, 15,922 had started combination antiretroviral treatment (cART),
and 14,571 patients had a most recent RNA measurement below 100 copies/ml. Percentages were calculated
relative to the 21,800 individuals living with HIV.
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Legend: cART=combination antiretroviral treatment.

Appendix Figure 1.2: Age distribution at the time of diagnosis among HIV-1-infected adult men who have sex
with men (A) and heterosexual men and women (B). Note: data collection for 2013 and 2014 had not yet been
finalised at the time of writing.
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Appendix Figure 1.5: Median time to start of combination antiretroviral treatment (cART) by year of diagnosis
stratified by (D4 count at the time of diagnosis.

@ 9
s
’

g L ',’ \\\\s
B N
@ .- -
c ,—" N

r ~
S 34 Seeee
2 h
> [— \‘~-\
[ ’ ~ ~
a 5l Lemmm—e ‘ \~\ S ——(Dy <200
© e ~a A
= .’ N S —(Dy 200-349
= P \~\ S
e RRCI . - - - (DL 350-499
] ) S AN (Dy >500
wv ~o N\ - =.
S AT
o O —
o
S 2000 2005 2010
(] . .
& Year of diagnosis

Legend: cART=combination antiretroviral therapy.

Appendix Table 2.1: Adjusted risk ratios (95% confidence intervals) of a toxicity-driven therapy change during

the first three years in therapy-naive individuals starting combination antiretroviral therapy (cART) in, or after,

2009 by Poisson regression analysis. The probability of a toxicity-driven therapy change is higher compared

to the reference group when the risk ratio is higher than 1.00.

Risk ratio 95% (I (overall) p-value
Gender
Male 1.00
Female 1.23 1.09-1.40 0.001
Region of origin (0.02)
Netherlands 1.00
Caribbean/South America 0.94 0.82-1.08 0.40
Sub-Saharan Africa 1.07 0.93-1.23 0.32
Western Europe / North America 0.74 0.61-0.91 0.004
(Dy cell count (cells/mms3) (<0.0001)
<200 0.84 0.74-0.96 0.01
200-350 0.85 0.76-0.95 0.004
350-500 1.00
=500 1.28 1.13-1.46 0.0002
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Appendix Table 2.2: Overview of the most frequently-recorded adverse events leading to a toxicity-driven
therapy stop from 2009-2014. Multiple adverse events in a patient during the same year are counted once.
For every toxicity-driven therapy stop, up to three adverse events could be recorded; therefore, percentages do
not add up to 100%.

2009 2010

n % n %
Individuals with at least
1 toxicity-driven therapy stop 1,001 100.0 1,066 100.0
Body composition and serum lipids
Lipodystrophy, any 108 10.8 81 7.6
Lipoatrophy, peripheral fat loss 81 8.1 58 5.4
Lipohypertrophy - central fat
accumulation 22 2.2 20 1.9
Lipodystrophy unspecified 3 0.3 L 0.4
Elevated cholesterol 1 1.1 | 1.3
Elevated triglycerides 17 1.7 17 1.6
Liver
Icterus 8 0.8 pIn 2.3
Elevated gamma-glutamyl
transpeptidase 25 2.5 22 2.1
Elevated aspartate aminotransferase 15 1.5 jn 1.3
Elevated alanine aminotransferase 9 0.9 12 1.1
Elevated bilirubin 1 1.1 15 1.4
Hepatic steatosis L 0.4 0.0
Elevated alkaline phosphatase 1 0.1 2 0.2
Elevated creatine phosphokinase 3 0.3 1 0.1
Renal
Renal-related issues* 66 6.6 76 7.1
Nephrolithiasis 2 0.2 5 0.5
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2009 2010

n % n %
Neurological / psychosocial
Central nervous system toxicity ** 142 14.2 169 15.9
Depression 46 4.6 48 4.5
Sleeplessness 29 2.9 40 3.8
Mood changes 32 3.2 Ly L1
Dizziness 45 4.5 43 4.0
Nightmares 23 2.3 33 341
Headache 9 0.9 27 2.5
Non-HIV-related neuropathy |n 1.4 13 1.2
Concentration disorders 10 1.0 8 0.8
Fear 9 0.9 10 0.9
Loss of libido 1 0.1 2 0.2
Erection disorders 1 0.1 7 0.7
Psychosis L 0.4 2 0.2
Paraesthesia (transient numbness or
tingling) 5 0.5 2 0.2
Loss of memory L 0.4
Confusion 3 0.3 2 0.2
Gastrointestinal
Diarrhoea 101 10.1 104 9.8
Nausea 42 4.2 43 4.0
Vomiting 25 2.5 28 2.6
Abdominal pain 12 1.2 18 1.7
Flatulence 9 0.9 L 0.4
Loss of appetite 3 0.3 3 0.3
Weight loss 2 0.2 1 0.1
Indigestion 2 0.2
Change in taste 3 0.3 3 0.3
Abdominal distention 1 0.1
Constipation 1 0.1 3 0.3
Dermatological
Rash 70 7.0 78 73
Pruritus 12 1.2 12 1.1
Systemic
Fatigue 30 3.0 11 3.8
General discomfort 10 1.0 1 1.0
Fever 3 0.3 2 0.2
Night sweats 1 0.1 2 0.2
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2009 2010

n % n %
Haematological
Anaemia 31 3.1 27 2.5
Leukopenia 7 0.7 L 0.4
Neutropenia 2 0.2 2 0.2
Thrombocytopenia 1 0.1 3 0.3
Pancytopenia 2 0.2
Neuromuscular
Myalgia 10 1.0 7 0.7
Arthralgia L 0.4 1 1.0
Myopathy 1 0.1 2 0.2
Skeletal
Osteoporosis 1 0.1 3 0.3
Osteopenia 3 0.3
Cardiovascular
Hypertension L 0.4 5 0.5
Arrhythmia L 0.4 1 0.1
Myocardial infarction 3 0.3
Other
Diabetes mellitus (both I and 11) 5 0.5 7 0.7
Abacavir hypersensitivity 2 0.2 2 0.2
Cough 1 0.1 2 0.2
Pancreatitis 1 0.1 0.0

* Renal related issues includes the following adverse events in the database: elevated creatinine, renal
insufficiency, proteinuria, dialysis.

** (NS toxicity includes the following adverse events in the database: dizziness, sleeplessness, nightmares,
mood changes, concentration disorders, and confusion.
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Appendix Table 2.3. Demographic and clinical characteristics of 16,481 individuals currently in follow up,
according to treatment status at the start of combination antiretroviral therapy (cART), region of origin,
gender, and transmission risk group.

Year of starting cART 1995-2001
n %
Total 4,118 100
HIV RNA <50 copies/ml
Pre-treated 1,229 92
Naive 929 33.4
Ever AIDS diagnosis
Pre-treated 595 LL4.5
Naive 929 33.4
Median IQR
Age at 1 May 2015
Pre-treated 55.2 50.3 61.5
Naive 53 47.5 59.2
Last CDg cell count (cells/mms3)
Pre-treated 621 440 840
Naive 677 500 880
Last CD4/CD8 ratio
Pre-treated 0.67 0.44 0.98
Naive 0.79 0.54 1.09
n %

HIV RNA <50 copies/ml

W Europe /N America 347 90.8
Caribbean /S America 361 88.5
Netherlands 2,381 92.7
Sub-Saharan Africa 423 85.6
Ever AIDS diagnosis

W Europe /N America 138 36.1
Caribbean /S America 153 37.5
Netherlands 952 37.1
Sub-Saharan Africa 180 36.4
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Year of starting cART 1995-2001
Median IQR

Age at 1 May 2015
W Europe /N America 53.3 48.9 58.6
Caribbean /S America 51.7 47.1 56.5
Netherlands 55.3 50.1 62.3
Sub-Saharan Africa 48.8 43.3 53.8
Last (D4 cell count (cells/mm3)
W Europe /N America 660 470 895
Caribbean /S America 670 515 920
Netherlands 660 480 870
Sub-Saharan Africa 627 440 810
Last (D4/CD8 ratio
W Europe /N America 0.76 0.51 1.10
Caribbean /S America 0.76 0.54 1.01
Netherlands 0.73 0.50 1.03
Sub-Saharan Africa 0.76 0.50 1.09

n %

HIV RNA <50 copies/ml

Male 3,041 92.1

Female 720 88.3

Ever AIDS diagnosis

Male 1,262 38.2

Female 262 32.1
Median IQR

Age at 1 May 2015

Male 54.7 49.8 61.2

Female 49.3 Lh.4 54.7

Last (D4 cell count (cells/mm3)

Male 650 470 850

Female 710 510 950

Last (D4/CD8 ratio

Male 0.7 0.50 1.00

Female 0.89 0.60 1.28
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Year of starting cART 1995-2001

n %

HIV RNA <50 copies/ml

MSM 2,338 93.4

Heterosexual 1,049 88.0

IDU 146 86.4

Ever AIDS diagnosis

MSM 910 36.3

Heterosexual 117 35.0

IDU 86 50.9
Median IQR

Last (D4 cell count (cells/mm3)

MSM 660 500 860

Heterosexual 672 490 900

DU 560 340 810

Last CD4/CD8 ratio

MSM 0.71 0.50 1.00

Heterosexual 0.81 0.55 1.19

DU 0.70 0.40 0.96

Legend: W Europe=Western Europe; N America=North America; S America=South America; MSM=men who have
sex with men; IDU=injecting drug user.
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Appendix Table 2.4: Most frequently-used initial combination antiretroviral therapy (cART) regimens in
2009-2014. Combinations are shown only if used by at least 10 individuals in at least one calendar year.

2009 2010

n % n %
Number of individuals
initiating cART 1,333 100.0 1,371 100.0
TDF/FTC/EVG/c
TDF/FTC/EFV 740 55.5 Ll 54.3
TDF/FTC/IRPV A 0.3
TDF/FTC/DRVIr 19 1.4 120 8.8
TDF/FTC/ATVIr 100 7.5 122 8.9
TDF/FTC/RAL 28 2.1 in 1
TDF/FTC/INVP 138 10.4 139 10.1
TDF/FTC/IDTG
ABC/3TC/DTG
AZT/3TC/LOP/r 5L LA 45 3.3
ABC/3TC/DRVIr 3 0.2
ABC/3TCINVP 5 0.4 9 0.7
AZTI3TC/INVP 19 1.4 25 1.8
TDF/FTC/EFVIDRVIr
TDF/FTC/LOP/r 73 5.5 30 2.2
ABC/3TC/EFV n 0.8 6 0.4
TDF/FTC/EFVIRAL L 0.3 15 1.1
AZTI3TC/IEFV 12 0.9 8 0.6
TDF/FTC/EFVILOP/r 43 3.2 2y 1.8
Other 83 6.2 67 4.8

Legend: cART=combination antiretroviral therapy; TDF=tenofovir; FTC=emtricitabine; EFV=efavirenz;
DRV/r=ritonavir-boosted darunavir; RPV=rilpivirine; NVP=nevirapine; ATV/r=ritonavir-boosted atazanavir;
RAL=raltegravir; 3TC=lamivudine; LOP/r=ritonavir boosted lopinavir; ABC=abacavir; EVG/c=cobicistat-boosted
elvitegravir; DTG=dolutegravir; AZT=zidovudine.
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Appendix Figure 2.1: Last available (D4 cell count (cells/mm?) (A) and CD4:CD8 ratio (B) in each calendar year
after the start of combination antiretroviral therapy (cART). The absolute number of individuals with a last
available (D4 cell count in each year and after the start of cART was selected for each patient. The absolute
number of individuals in each (D4 cell count and (Dy4:CD8 ratio category is shown. (D4:CD8 ratios are not
available for all centres.
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Appendix Table 3.1: Number of patients wit
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2014 International Antiviral Society-USA (IAS summary & recommendations
Susceptible The HIV epidemic in the Netherlands

n %
Protease
inhibitors (Pls)?
FPV 1,512 h
1DV 1,512 [ HIV-related and non-HIV-related morbidity and mortality
NFV 1,259 61 o o —
SQV 1,619 79
LPV 1,542 75
ATV 1,518 . . . .

> [ Distinct populations: HIV-1 infected children
TPV 1,648 80
DRV 1,879 91 . . . .
Distinct populations: Pregnancies in HIV-1 infected women

Any PI 1,231 60

Nucleoside RT

inhibitors (NRTIs) e e
ABC 545 26 \ . .
The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
AZT 1,088 55
duT 970 L7
ddl 520 25 Curagao

TDF 1,063 51 8 8
3TCIFTC 782 38 i i
e GE List of tables & figures e

inhibitors (NNRTIs)
NVP 964 L7 3 q q 5

ETR 1,14 54 Publications & presentations e
RPV 1,14 54 8

Any NNRTI 781 38 Terminology

aProtease not available for 14 patients.
Legend: FPV=fosamprenavir; IDV=indinavir: \QRRAIEIES o
TPV=tipranavir; DRV=darunavir; ABC=abacavir; AZT=zidovudine; d4T=stavudine; ddl=didanosine;

TDF=tenofovir; 3TC=lamivudine; FTC=emtricitabine; EFV= efavirenz; NVP=nevirapine; ETR=etravirine.
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Appendix Table 3.2: Number of patients with evidence of various levels of resistance to specific antiretroviral
drugs, according to the Stanford algorithm for scoring mutations. All together, as of May 2015, out of 18,355
patients still in follow up, 7,400 (4L0%) with at least one genotypic sequence were included. Note that due to
small differences in resistance-associated mutations between the Stanford algorithm and the International
Antiviral Society-USA (IAS-USA) list, the number of patients with resistance may be different from those
reported in Appendix Table 3.1.

Susceptible Potential Low-level Intermediate High-level
low-level

n % n % n % n % n %
Protease
inhibitors (Pls)?
FPV 6,690 92 163 2 96 1 119 2 21 3
IDV 6,710 92 128 2 32 0 135 2 274 L
NFV 5,922 81 647 9 202 3 L2 1 466 6
SQV 6,838 9L 9 0 51 1 125 2 256 L
LPV 6,763 93 92 1 107 1 101 1 216 3
ATV 6,732 92 103 1 89 1 79 1 276 A
TPV 6,847 ] 109 1 122 2 135 2 66 1
DRV 7,102 98 1L 0 121 2 34 0 8 0
Any PI 5,875 81 668 9 222 3 39 1 L75 7
Nucleoside reverse
transcriptase inhibitors
(NRTIs)®
ABC 5,721 77 289 A 521 7 309 4 549 7
AZT 6,263 85 11 1 332 L 188 3 568 8
dgT 6,130 83 63 1 342 5 290 L 567 8
ddl 5,638 76 715 10 208 3 269 L 562 8
TDF 6,380 86 154 2 228 3 245 3 385 5
Any NRTI 5,612 76 92 1 " 10 204 3 770 10
3TC/FTC 6,099 83 60 1 65 1 70 1 1098 15
Non-nucleoside reverse
transcriptase inhibitors
(NNRTIs)®
EFV 6,164 83 238 3 38 1 206 3 46 10
NVP 6,164 83 153 2 u7 1 82 1 946 13
ETR 6,322 86 442 6 161 2 385 5 82 1
RPV 6,322 86 155 2 367 5 348 5 200 3
Any NNRTI 5,981 81 129 2 240 3 oL 1 L8 13

aProtease not available for 121 patients; °RT not available for 8 patients.

Legend: FPV=fosamprenavir; IDV=indinavir; NFV=nelfinavir; SQV=saquinavir; LPV=Ilopinavir; ATV=atazanavir;
TPV=tipranavir; DRV=darunavir; ABC=abacavir; AZT=zidovudine; d4T= stavudine; ddI=didanosine; TDF=tenofovir;
3TC=lamivudine; FTC=emtricitabine; EFV= efavirenz; NVP=nevirapine; ETR=etravirine.
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Appendix Figure 3.2: (A) The proportion of sequences obtained at the time of virological failure with evidence

of high-level resistance to any antiretroviral drug decreased from 91% in 2000 to 41% in 2014. The shaded area

is the 95% confidence interval. (B) Resistance to any antiretroviral drug was found more often in patients

pre-treated with monotherapy or dual therapy before commencing combination antiretroviral therapy (cART).

The number of sequences in 2014 in pre-treated patients was too low to give meaningful proportions.
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Legend: 3TC=lamivudine/emtricitabine; dyT=stavudine; ddl=didanosine; AZT=zidovudine; ABC=abacavir;

2010

TDF=tenofovir; NVP=nevirapine; EFV=efavirenz; ETR=etravirine; RPV=rilpivirine; NFV=nelfinavir; IDV=indinavir;
FPV=fosamprenavir; TPV=tipranavir; SQV=saquinavir; ATV=atazanavir; LPV=Ilopinavir; DRV=darunavir.
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Appendix Figure 3.4: Annual proportion of available sequences from treated patients with evidence of high-
level resistance, according to the Stanford mutation interpretation algorithm, in previously therapy-naive
patients who started with combination antiretroviral treatment (cART) as their first treatment regimen.
Resistance to individual drugs from the four original drug classes is shown, including (A) nucleoside reverse
transcriptase inhibitors and lamivudine/emtricitabine, (B) non-nucleoside reverse transcriptase inhibitors,
and (C) protease inhibitors.
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Legend: 3TC=lamivudine/emtricitabine; dyT=stavudine; ddl=didanosine; AZT=zidovudine; ABC=abacavir;
TDF=tenofovir; NVP=nevirapine; EFV=efavirenz; ETR=etravirine; RPV=rilpivirine; NFV=nelfinavir; IDV=indinavir;
FPV=fosamprenavir; TPV=tipranavir; SQV=saquinavir; ATV=atazanavir; LPV=lopinavir; DRV=darunavir.
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Appendix Table 4.1: Annual number of casg .
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Appendix Table 4.2: Absolute number of causes of death among HIV-1-infected patients during the periods
1996-2001, 2002-2006, and 2007-2014.

Causes of death 1996-2001 2002-2006 2007-2014
total total total
All AIDS-defining causes 212 205 259
Infection 67 102 179
Malignancy 66 63 70
Not specified 79 40 10
Non-AIDS-defining malignancy 35 90 200
All cardiovascular diseases N 29 28
Myocardial infarction 1 18 10
Stroke 3 10 9
Other ischaemic heart disease [o} 1
Other cardiovascular diseases [o} 8 2
Non-AIDS-defining infection 10 28 22
Liver failure, cirrhosis and hepatitis B n 23 67
or Cinfection at death
Lung-related L 9 pIn
Non-natural death 26 30 21
Accident or violent death 8 1 |[n
Suicide 10 15
Euthanasia 8 A 0
Substance abuse 1 10 34
Other causes 28 46 120
Unknown 67 100 185
Total 14118 570 960

Appendix Table 4.3: Adjusted risk factors for death and AIDS among HIV-1-infected patients.

Death Aids

IRR 95%(l p-value IRR 95%(Cl p-value
Male gender 1.32 1.13-1.54 0.0004 1.29 1.17-1.43 <0.0001
Region of birth <0.001 0.16
Region of birth 1 1
The Netherlands 0.76  0.68-0.87 1.07 1.00-1.16
HIV-1 transmission route <0.0001 <0.0001
Homosexual 1 1
Heterosexual 2.09 1.71-2.53 0.92 0.77-1.11
DU 1.01 0.87-1.16 1.58 1.46-1.73
Blood contact 1.45 1.23-1.70 1.84 1.64-2.03
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IRR Introduction

Age* Y

Under 35 years 0.63 Summary & recommendations Q
35-45 years 1

55-65 years 3.03

65-75 years 5.41

Over 75 years 10.0

CDy cell count**

< 50 cells/mm? 7.89

50-200 cells/mm? 2.56

200-350 cells/mm? 1

350-500 cells/mm? 0.50

500-750 cells/mm? 0.34

> i@ ERllBm 034 Distinct populations: HIV-1 infected children
Per year longer with HIV RNA 1.05 _ . L : _

load>1000 copies/ml

Distinct populations: Pregnancies in HIV-1 infected women
Treatment status

Not (yet) started cART

) ' lity of care 9
Treatment-experienced
at start cART 1.24
. The Amsterdam Cohort Studies on HIV infection — Annual Report 2014
Treatment-naive at start 1
Prior AIDS event 2.08 o
HBV co-infection 1.46 Curagao @

HCV co-infection 1.04

Body mass index* Appendix figures & tables

Less than 18 kg/m? 3.03 - c e oo
Between 18 and 25 kg/m? 1 List of tables & figures e

Between 25 and 30 kg/m? 0.63 Q.oL-0

More than 30 kg/m? 0.67 Acknowledgements
Smoking status <0 00Q

Never 1 Publications & presentations
Current smoker 1.48

Past smoker 1.16 Terminology

Unknown 2.10

* Time-updated References

** Time-updated and lagged by three months

p-values are overall p-values

Legend: IRR= incidence rate ratio; IDU= injecting drug use; cART=combination antiretroviral therapy;
HBV=hepatitis B; HC(V=hepatitis C, CI=confidence interval; BMI: <18 kg/m?*=underweight; 18-25 kg/m?= normal;
25-30 kg/m?=overweight; >30 kg/m?=severely overweight.
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Appendix Table 4.4: Lost to follow up (no follow up after 31 December 2013) by region of origin and time-
updated Dy cell count.

Total Netherlands Western Europe / North America
Last CDg n PY Inc 95% Cl n PY Inc 95% Cl n PY Inc 95% (I
<50 72 1,427 50.5 39.5-63.6 6 572 10.5 3.9-22.8 14 123 113.4 62.0-190.3
50-200 243 9,796 24.8  21.8-28.1 24 4,971 4.8 3.1-7.2 42 892 471 33.9-63.6

200-350 Lyl 25,934 171 15.6-18.8 70 14,459 4.8 3.8-6.1 82 2,340 35.0 27.9-43.5
350-500 565 40,301 4.0 12.9-15.2 94 23,566 4.0 3.2-4.9 127 3,685 34.5 28.7-41.0
500-750 604 54,423 1n.1 10.2-12.0 153 33,210 4.6 3.9-5.4 157 4,990 31.5 26.7-36.8
=750 354 33,691 10.5 9.4-11.7 87 21,644 4.0 3.2-5.0 107 3,468 30.9 25.3-37.3

Legend: n=number; PY=person years of follow up; Inc=incidence; Cl=confidence interval.
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Appendix Table 4.5: Absolute number of AIDS events among HIV-1-infected patients during the periods
1996-2001, 2002-2006, and 2007-2014.

CDC event 1996-2001 2002-2006 2007-2014 Total % total
events
AIDS dementia complex / HIV encephalopathy 52 52 77 181 (3.35)
CMV disease 33 34 49 16 (2.15)
CMV retinitis 30 18 18 66 (1.22)
(andidiasis oesophageal 287 230 366 883  (16.35)
Candidiasis trachea, bronchi, lungs 8 10 1 33 (0.61)
Cervical cancer, invasive 8 L 10 22 (0.41)
Cryptococcosis extrapulmonary 26 33 34 93 (1.72)
Cryptosporidiosis, chronic intestinal 23 16 12 51 (0.94)
(> 1 month)
Herpes simplex virus 37 49 69 155 (2.87)
Isosporiasis, chronic intestinal (> 1 month) 6 7 L 17 (0.31)
Kaposi's sarcoma 179 173 257 609  (11.28)
Leishmaniasis, visceral 0 2 L 6 (0.1)
lymphoma, primary, CNS 7 3 8 18 (0.33)
MAI/M. kansasii, disseminated or 33 13 32 78 (1.44)
extrapulmonary
Microsporidiosis, chronic intestinal n 1 3 15 (0.28)
(> 1 month)
Mycobacterium, other species/unidentified 23 9 1 43 (0.80)
extrapulmonary
Mycobacterium, other species/unidentified 0 2 7 9 (0.17)
pulmonary
Non-Hodgkin's lymphoma 7 92 134 297 (5.50)
Other CDC C-event, specify 5 L 0 9 (0.17)
Penicilliosis 0 0 2 2 (0.01)
Pneumocystis carinii pneumonia 381 297 469 1147 (21.24)
Pneumocystis, extrapulmonary 1 1 3 5 (0.09)
Pneumonia, recurrent 58 61 100 219 (4.06)
Progressive multifocal leucoencephalopathy 22 23 49 [e]7 (1.71)
Salmonella septicaemia, recurrent 3 0 0 3 (0.06)
Toxoplasmosis of the brain 78 105 70 253 (4.69)
Tuberculosis, extrapulmonary 92 12 89 203 (5.43)
Tuberculosis, pulmonary 136 156 121 413 (7.65)
Wasting syndrome due to HIV 53 58 121 232 (4.30)
Total 1,673 1,584 2,143 5,400 (100%)

Legend: (DC=Centers for Disease Control and Prevention; CNS=central nervous system; (MV=cytomegalovirus;
MAI=mycobacterium avium intracellulare complex.
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Appendix Table 4.6.A: Incidence of diabetes

Introduction

Men
Age n PY Inc/1000P
18-35 34 22,715
35-45 157 46,631
45-55 246 41,102
55-65 169 17,110
265 78 4,390
Total 684 131,948

according to gender and age.

Age n PY
18-35 15 22,915
35-45 18 47,363

45-55 260 42,091
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Appendix Table 4.6.C: Incidence of chronic kidney disease (an estimated glomerular filtration rate below 60
ml/min, estimated with the Cockcroft-Gault equation, and confirmed after 3 months or more) from June 2007
onwards, according to gender and age.

Men Women
Age n PY Inclio00PY 95% Cl n PY InclhoooPY 95% (I
18-35 n 13,298 0.8 0.4-1.5 3 5,691 0.5 0.1-1.5
35-45 61 26,526 2.3 1.8-3.0 27 7,972 3.4 2.2-4.9
45-55 132 29,658 4.5 3.7-5.3 70 4,787 4.6 1.4-18.5
55-65 196 12,944 15.1 13.1-17.4 57 1,415 40.3 30.5-52.2
=265 208 3,213 64.7 56.2-74.2 38 309 123.0 87.0-168.8
Total 606 85,087 7.1 6.6-7.7 195 20,174 9.7 8.4-1.1

Legend: PY=person years of follow up; Cl=confidence interval; Inc=incidence.

Appendix Table 4.6.D: Incidence of non-AIDS malignancy (including Castleman’s disease, but excluding
precancerous stages of anal and cervical cancer, basal-cell carcinoma, and squamous-cell carcinoma of the
skin) from June 2000 onwards, according to gender and age.

Men Women
Age n PY Inc/1000PY 95% Cl n PY Inc/1000PY 95% Cl
18-35 35 22,847 1.5 1.1-2.1 10 1,551 0.9 0.4-1.6
35-45 163 47,258 3.4 2.9-4.0 32 13,081 2.4 1.7-3.5
45-55 270 42,377 6.4 5.6-7.2 141 6,814 6.0 4.3-8.2
55-65 220 18,231 12.1 10.5-13.8 20 2,136 9.4 5.7-14.5
=65 108 14,743 22.8 18.7-27.5 8 723 1.1 4.8-21.8
Total 796 135,457 5.9 5.5-6.3 m 34,305 3.2 2.7-3.9

Legend: PY=person years of follow up; Cl=confidence interval; Inc=incidence.

Appendix Table 4.6.E: Incidence of non-AIDS disease (first occurrence of cardiovascular disease, diabetes
mellitus, or non-AIDS malignancy) from June 2000 onwards, according to gender and age.

Men Women
Age n PY Inc/1000PY 95% Cl n PY Inc/1000PY 95% Cl
18-35 82 22,669 3.6 2.9-4.5 59 11,306 5.2 4.0-6.7
35-45 407 45,854 8.9 8.0-9.8 140 12,491 1.2 9.4-13.2
45-55 679 39,197 17.3 16.0-18.7 99 6,215 15.9 12.9-19.4
55-65 486 15,393 31.6 28.8-34.5 42 1,91 22.0 15.8-29.7
=65 193 3,487 55.3 47.8-63.7 23 559 1.2 26.1-61.8
Total 1847 126,600 1.6 13.9-15.3 363 32,482 1.2 10.1-12.4

Legend: PY=person years of follow up; Cl=confidence interval; Inc=incidence.
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Appendix Table 4.7: Adjusted risk factors for non-AIDS morbidity.

Non-AIDS defining disease Cardiovascular disease
OR 95% Cl  p-value OR 95% Cl  p-value

Female gender 0.83 0.72 0.97 0.01  0.64  0.49 0.83 0.00
Region of birth
The Netherlands 1.00 1.00
Other 1.09 0.97 1.22 0.15 0.81 0.66 1.00 0.05
HIV-1 transmission route 0.006 0.02
Homosexual contact 1.00 1.00
Heterosexual contact 116  0.90 1.49 0.27 1.21  0.80 1.8y 0.37
DU 1.19 1.05 1.36 0.01 1.34 1.09 1.64 0.01
Age* <0.0017 <0.001
Under 35 years 0.47 0.38 0.57 0.00 0.34 0.22 0.54 0.00
35-45 years 1.00 1.00
45-55 years 1.75 1.55 1.97 0.00 2.28 1.83 2.8y 0.00
55 to 65 years 2.93 2.55 3.35 0.00 4.27  3.38 5.40 0.00
65 to 75 years 519  4.34 6.21 0.00 7.39 5.55 9.86 0.00
CDy cell count** <0.001 0.009
Less than 50 cells/mm? 2.94 2.7 3.99 0.00 2.98 1.67 5.33 0.00
50 to 200 cells/mm? 1.13 0.92 1.39 0.23 1.35 0.97 1.89 0.08
200 to 350 cells/mm? 1.00 1.00
350 to 500 cells/mm? 0.83 0.71 0.96 0.01 1.00 0.78 1.29 0.98
500 to 750 cells/mm? 0.78 0.67 0.90 0.00 0.86 0.67 1.1 0.25
More than 750 cells/mm? 0.93 0.79 1.08 0.34 1.05 0.81 1.37 0.72
Per year longer with

1.01  0.98 1.04 0.68 0.99 0.95 1.04 0.74
<200 (D4 cells/mm?
Per year longer 1.00  0.98 1.02 0.93  1.00 0.97 1.04 0.78
HIV RNA load>1000 copies/ml
Treatment status <0.001 0.02
Not (yet) started on cART 1.08 0.91 1.28 0.40 1.00 0.73 1.36 0.99
Treatment-experienced

1.46 1.29 1.65 0.00 1.28 1.05 1.56 0.01
at start cART
Treatment-naive
at start cART 100 100
Per year longer on cART 1.00  0.99 1.00 0.22  0.99 0.98 1.00 0.00
Per year longer on LOP/r 1.00 0.97 1.02 0.80
Per year longer on IDV 1.01 0.98 1.05 0.46
Recent use of ABC*** 1.67 1.40 2.00 0.00

Per year longer on AZT

Per year longer on dgT
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Non-AIDS defining disease Cardiovascular disease

OR 95% Cl p-value OR 95% Cl  p-value
Per year longer on ddl
Per year longer on TDF
Body mass index* <0.0017 0.20
Less than 18 kg/m? 1.59 1.25 2.02 0.00 1.25 0.82 1.90 0.30
Between 18 and 25 kg/m? 1.00 1.00
Between 25 and 30 kg/m? 111 0.99 1.2 0.07  0.87 0.73 1.04 0.14
More than 30 kg/m? 1.71 1.47 2.00 0.00  0.99 0.73 1.32 0.92
Prior cardiovascular event
Prior diabetes
Prior AIDS event 1.40 1.26 1.55 0.00 1.20 1.02 1.42 0.03
Hepatitis B virus positive 1.16 0.97 1.37 0.10 0.97 0.71 1.31 0.84
Hepatitis C virus positive 1.09 0.89 1.33 0.41 0.93 0.66 1.31 0.68
Hypertension 1.76 1.57 1.98 0.00 1.98 1.66 2.37 0.00
Smoking status <0.0017 <0.001
Never 1.00 1.00
Current smoker 1.38 1.20 1.60 0.00 1.98 1.53 2.57 0.00
Past smoker 117 0.99 1.40 0.07 131  0.95 1.81 0.10
Unknown 0.99 0.85 1.15 0.90 1.00 0.74 1.36 0.99
Calendar year period <0.001 <0.001
2000-2005 0.80 0.70 0.92 0.00 1.09 0.86 1.39 0.47
2006-2010 1.16 1.05 1.29 0.00 117 0.98 1.41 0.08
2011-2014 1.00 1.00

*Time-updated.

** Time-updated and lagged by 3 months.

*** Current use or recently used in the past 6 months.

P-values in italic are overall p-values.

Legend: CKD=chronic kidney disease; IDU=injecting drug use; cART=combination antiretroviral therapy; C(DC=Centers
for Disease Control and Prevention; LOP/r=Ilopinavir/ritonavir; IDV=indinavir; ABC=abacavir; AZT=zidovudine;
dyT=stavudine; ddI=didanosine; BMI: <18 kg/m?*=underweight; 18-25 kg/m?*=normal; 25-30 kg/m?=overweight;
>30 kg/m?=severely overweight.

232 < Back to Chapter i



000

Appendix figures and tables

Non-AIDS malignancy

[i;, Introduction

1.07 c 2 e
Summary & recommendations Q

HIV-related and non-HIV-related morbidity and mortality

Distinct populations: Pregnancies in HIV-1 infected women

OR 95% Cl p-value
<0.001
1.80 1.30 2.51 0.00
1.00
0.75  0.63 0.90 0.00
0.76  0.55 1.05 0.10
1.35 1.15 1.59 0.00
1.50 118 1.92 0.00
1.21  0.90 1.63 0.20
1.37 1.13 1.65 0.00
<0.001
1.00
1.54 1.21 1.97 0.00  0.95
113 0.85 1.51 0.39 1.25
1.03 0.79 1.34 0.83
<0.001
0.53 0.1 0.67 0.00
117 1.00 1.37 0.05
1.00

0.91

2 lity of care 9
1.05 \ . .
- The Amsterdam Cohort Studies on HIV infection — Annual Report 2014

1.00

N
CEET I O
CEITE
ot (@
CCE




Appendix figures and tables

Appendix Figure 4.1: Annual mortality (A, C) and incidence of AIDS (B, D) in 22,883 HIV-1-infected patients in
the Netherlands after HIV diagnosis (A, B) and in a subpopulation of 20,703 treated patients who started
combination antiretroviral therapy (cART) (C, D) from 1995 onwards. Solid lines represent the incidence, while
the shaded areas are the 95% confidence intervals. The dotted line is the mortality rate for age-matched and
sex-matched individuals from the general population in the Netherlands. A: 2,320 deaths, 206,592 person
years of follow up; B: 2,946 AIDS cases 6 weeks after diagnosis, 179,497 person years; C: 2,075 deaths, 162,424
person years; D: 2,063 cases 4 weeks after start of cART, 149,720 person years.
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Appendix Figure 4.3: Absolute number of men (A) and women (B) within body mass index (BMI) categories at the
end of each calendar year. For each patient, the last available weight measurement in each year was selected.
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Appendix Table 6.1: Characteristics of 534 HIV-1 infected children in the Netherlands on combination antiviral

therapy (cART).

Characteristic Vertically Non-vertically
infected children infected children

Age at cART initiation 0-2 years 2-5 years 5-18 years 5-18 years

Time between HIV-1 0.1(0.3-2.4) 10 (4-21) 19 (2-70) 3 (1-8)

diagnosis and cART

initiation (months) *

(Dy count at start 1,300 (565-2,125) 636 (425-1,04L) 315 (170-440) 280 (150-400)
of cART initiation

(cells/mms) *

(Dy z-score at cART -0.96 (-1.6 to -0.4) -1.00 (-1.3to -0.4) -0.92 (-1.2t0 -0.6) -0.94 (-1.3 to -0.7)
initiation*
HIV-1 RNA level at cART 5.8 (5.3-6.1) 5.1 (4.5-5.6) 4.7 (4.3-5.3) 4.9 (4.0-5.3)

initiation (log cps/ml)*

*Median (IQR)
Legend: cART=combination antiretroviral therapy; IQR=interquartile range.
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Terminology

Acute infection

Any infection that begins suddenly, with
intense or severe symptoms, is called acute
(or primary). If the illness lasts more than a
couple of weeks, it is called chronic.

Adherence

Adherence measures how faithfully a person
takes all antiretroviral medications at the
right time. Poor adherence is one of the
main reasons antiretroviral combinations
fail.

AIDS

Acquired Immunodeficiency Syndrome.
A disease caused by a retrovirus, HIV
(human immunodeficiency virus), and
characterised by failure of the immune
system to protect against infections and
certain cancers.

AIGHD
Amsterdam Institute for Global Health and
Development.

Antibody

An immune system protein formed in
response to invading disease agents such
as viruses, fungi, bacteria, and parasites.
Usually antibodies defend the body against
invading disease agents, however, the HIV
antibody does not give such protection.

Antigen
An invading substance that may be the
target of antibodies.

Antiretroviral therapy (ART)

A treatment that may prevent HIV from
further damaging the immune system by
blocking or hampering the reproduction of
the HIV virus.

Antiviral
A substance that stops or suppresses the
reproduction of a virus.

ATHENA

AIDS Therapy Evaluationinthe Netherlands
project (ATHENA). Stichting HIV Monitoring
was founded in 2001 as a result of the
successful ATHENA project.

Baseline

An initial measurement used as the basis
for future comparison. For people infected
with HIV, baseline testing includes CD4
count, viral load (HIV RNA), and resistance
testing. Baseline test results are used to
guide HIV treatment choices and monitor
effectiveness of antiretroviral therapy
(ART).

cART
Combination antiretroviral treatment.

Dy (Tg) cell

CD4+ T-lymphocyte, or T4 cell or T-helper
cell. Awhite blood cell that plays a vital role
within the immune system and can be
infected by the HIV virus. In the course of
the HIV infection the number of CD4 cells
may drop from normal levels (> oo per
mm3) to dangerously low levels (< 200 CD4
cells per mms3 blood).

CcDC
US Centers for Disease Control and
Prevention.

Clb

Centre for Infectious Disease Control
Netherlands, National Institute for Public
Health and Environment (www.rivm.nl/cib).


http://www.rivm.nl/cib
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CLB
Introduction
Central Laboratory for the Blood Trans—
Service (Centraal Laboratorium van jg
.. Summary & recommendations Q
transfusiedienst).
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When a person has two or more infe

at the same time. For example, a |1

infected with HIV may be co-infected zazits

hepatis (1) or unercuions (e

both. he time it ol o dy30 t0 loce holf |
HIV-related and non-HIV-related morbidity and mortality

Comorbidity
When a person has two or more dise4

person with high blood pressure ma
have heart disease.

Cross-resistance
After a person becomes resistant f
particular drug, they may deV
resistance to similar drugs, witho
having been exposed to these drugs.

N @
DNA
. . X Appendix figures & tables
Deoxyribonucleic acid. A complex p
that carries genetic information. H List of tables & fi e
. . . St of tables res
insert itself into the DNA molecules Y & _
human cells and establish do
. . Acknowledgements
infection.
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clinical characteristics of disease or |
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References
Genotype
The genotype is the underlying genetic ~ HIV Type 1 (HIV-1)
makeup of an organism. The HIV type responsible for the majority

of HIV infections worldwide.
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Terminology

HIV Type 2 (HIV-2)

A virus very similar to HIV-1 that has been
found to cause immune suppression. HIV-2
infections are found primarily in Africa.

HIV Vereniging Nederland
Dutch HIV patients’association
(www.hivnet.org)

HKZ

Harmonisation of Quality Assessment
in Health Care (Harmonisatie Kwaliteits-
beoordeling in de Zorgsector).

Immune recovery

If treatment is effective and HIV is well-
controlled, the immune cells regain their
normal function and CD4 cell counts are
close to normal. This is defined as immune
Tecovery.

Immunologic failure

A type of HIV treatment failure. There is no
consensus on the definition of immunologic
failure. However, some experts define
immunologic failure as the failure to
achieve and maintain adequate CD4 counts
despite viral suppression.

Interferon

Interferons are naturally-occurring proteins
(cytokines) produced by immune cells in
response to an antigen, usually a virus.
Although they don’tdirectly kill viral
cells, they boost the immune response by
signalling neighbouring cells into action
and inhibiting the growth of malignant
cells. There are three types of interferons:
alpha, beta, and gamma. Laboratory-made
interferons are used to treat certain cancers
and opportunistic infections. Addition of
polyethylene glycol to interferons prolongs

the half-life of interferon. Pegylated inter-
feron alphais used to treat chronic hepatitis
C infection.

Mono-infection
When a person has only one infection.

Mortality

Mortality rate is a measure of the frequency
of occurrence of death among a defined
population during a specified time period.

MSM
Men who have sex with men.

Nederlandse Federatie Universitair Medische
Centra (NFU)

Netherlands Federation of University Medical
Centres.

Non-AIDS events

Diseases and clinical events that are not
related to AIDS (i.e., that are not listed as
being associated with AIDS by the Centers
for Disease Control and Prevention) and
include conditions such as malignancies,
end-stage renal disease, liver failure,
pancreatitis, cardiovascular disease.

Non-Nucleoside Reverse Transcriptase
Inhibitor (NNRTI)

Antiretroviral HIV drug class. Non-nucleo-
side reverse transcriptase inhibitors
(NNRTIs) bind to and block HIV reverse
transcriptase (an HIV enzyme). HIV uses
reverse transcriptase to convert its RNA
into DNA (reverse transcription). Blocking
reverse transcriptase and reverse trans-
cription prevents HIV from replicating.


http://www.hivnet.org
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Nucleoside Reverse Transcriptase Inhibi ;

Antiretroviral HIV drug class. Nuclg ]

reverse transcriptase inhibitors (NRTISQ
reverse transcriptase (an HIV en

HIV uses reverse transcriptase to c

its RNA into DNA (reverse transcripisi § s Mg i g s
Blocking reverse transcriptase and r
transcription prevents HIV from replicad
Nucleotide

A building block of nucleic acids. D
RNA are nucleic acids.

transcription. NtRTIs are included i
NRTI drug class.

NVHB @
Dutch Association of HIV-Tr
Physicians (Nederlandse Verenigin
y ( 9 Appendix figures & tables
HIV Behandelaren)
List of tables & figures e
Person year -
A measure of time used in medical st
. . . Acknowledgements
A single person year is 1 year live
1 person. i T :
Publications & presentations e

Perinatal transmission
Perinatal transmission of HIV refers

her child during pregnancy, labouNQhEEEUES

delivery, or breastfeeding (through breast RIVM

milk). The Netherlands’ National Institute for
Public Health and the Environment
(www.rivm.nl).
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Seroconversion

The change from an absence of HIV anti-
bodies in the blood to the presence of those
antibodies.

SHM

Stichting HIV Monitoring, the Dutch
HIV Monitoring Foundation (www.hiv-
monitoring.nl).

Sustained virologic response or sustained
viral suppression

The continuous, long-term suppression of
a person’s viral load (HIV RNA), generally
to undetectable levels, as the result of
treatment with antiretroviral drugs.

Tolerability
The extent to which a drug’s side effects
can be tolerated by the patient.

Viraemia
The presence of a virus in the blood.

Virologic failure

A type of HIV treatment failure. Virologic
failure occurs when antiretroviral therapy
(ART) fails to suppress and sustain a
person’s viral load to less than 200 copies/
mL. Factors that can contribute to virologic
failure include drug resistance, drug
toxicity, and poor treatment adherence.

Viral load

The number of HIV particles in a millilitre
of blood or another body fluid, such as
semen or cerebrospinal fluid.

Viral suppression or virologic control

When antiretroviral therapy (ART) reduces
a person’s viral load (HIV RNA) to an
undetectable level. Viral suppression does
not mean a person is cured; HIV still
remains in the body.

VWS
Dutch Ministry of Health, Welfare and
Sport (www.rijksoverheid.nl).

Some of the above definitions were taken
from www.aidsinfo.hiv.gov
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