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• Trends in 1st-line ART

• ART modifications

• ART interruptions

• Viral suppression

• Loss of viral suppression

• Recent papers on new ART options using SHM dataset

Chapter 4 Response to antiretroviral therapy



Changes in anchor-drugs in 1st-line ART
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Changes in NRTI-backbone of 1st-line ART



Regimen modifications in total population

Main reasons for regimen modifications in 2014-2023:
• Treatment failure: 1.7% • Adherence issues: 7.9% • Pregnancy-related: 1.2%
• Toxicity: 21.7% • Preventive / interaction: 7.2% • Other reasons: 7.3%
• Simplification: 18.6%



Regimen modification in total population

Main “toxicities”:
• 31.6% neuropsychiatric (mainly insomnia, mood changes, dizziness, and depression)
• 14.7% gastrointestinal (mainly diarrhea and nausea)
• 12.3% renal (renal insufficiency and increased serum creatinine)
• 10.6% systemic (tiredness, apathy, and loss of appetite)
• 5.3% liver (increased transaminases)
• 4.3% dermatological (rash due to medication, itching)

Main reasons for regimen modifications in 2014-2023:
• Treatment failure: 1.7% • Adherence issues: 7.9% • Pregnancy-related: 1.2%
• Toxicity: 21.7% • Preventive / interaction: 7.2% • Other reasons: 7.3%
• Simplification: 18.6%



Treatment interruptions

Reasons for interrupting ART

• 73.4% Personal circumstances / adherence issues / treatment 
fatigue

• 13.5% Toxicities

Median duration: 13.7

(IQR 5.0-37.1) weeks.

Median change in CD4

count during interruption

>90 days: -130 (-30 to

-260) cells/mm3



Viral suppression

Virally
suppressed



• Loss of viral suppression: Any viral load of 200+ c/ml in 
individuals on ART for more than six months.

• Total population of 25,911 persons, 191,116 personyears, with 
4,787 episodes of loss of viral suppression in 3,220 persons.

• Duration of loss of viral suppression:
• 71.7% : single viral load >200 c/ml

• 17.5% : ≥2 viral loads, duration <0.5 years

• 5.2%: ≥2 viral loads, duration 0.5 to 1.0 years

• 5.7%: ≥2 viral loads, duration ≥1 years

• Outcome of loss of viral suppression:
• 92.9% resolved

• 71.6% without a modification of ART

• 21.3% resolved after a regimen modification

• 5.7% still ongoing at the end of the follow-up period

• 1.2% resulted in death (40% because of advanced HIV / AIDS).

Loss of viral suppression (2014-2023)
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Recent papers on new ART options



• 1st-line regimen continue to change as new treatment options 
become available and guidelines change.

• The proportion of people with suppressed viremia continues to 
improve.
• Treatment interruptions and loss of viral control are still quite common, 

but rates continue to decrease over time

• Loss of viral control is often short and resolves ‘spontaneously’

• Prolonged loss of viral control often occurs in the setting of 
temporary disengagement from care
• Associated with significant drops in CD4 and increased risk for mortality

Summary



Clinical outcomes in people with HIV compared to the general 
population

• Mortality compared to general population
• Various sub-groups

• Co-morbidity compared to general population
• Type 2 diabetes mellitus

• Cardiovascular disease

• Obesity

• Cancers

Chapter 5 Morbidity and mortality



• All-cause mortality rate has 
stabilized and starts to increase.

• Mainly because of increase in 
average age of the total 
population of people with HIV.

• Mortality remained above age- 
and sex-matched mortality in 
general population, which was 
5.7 per 1,000 PYFU in 2023.

• In 2023 the ratio of observed 
mortality over expected 
mortality was 2.01.

Mortality

Observed mortality

Expected mortality



Mortality in sub-groups

Region of origin

Transmission
category

Nadir CD4 count



Type 2 diabetes mellitus



Type 2 diabetes mellitus

Prevalence of diabetes 
mellitus in people with HIV 
stratified by age and sex in 
2023, compared to the 
general Dutch population in 
2023

https://www.vzinfo.nl/diabetes-mellitus/leeftijd-en-
geslacht



Cardiovascular disease



Cardiovascular disease

Prevalence of coronary artery disease in 
people with HIV stratified by age and sex 
in 2023,  compared to the prevalence 
observed in the general Dutch population 
in 2023

https://www.staatvenz.nl/kerncijfers/coronaire-
hartziekten-aantal-patiënten-bekend-bij-de-huisarts



Cardiovascular disease



Obesity

Overweight and obesity by age group for men and 
women, in 2023, compared to the general population.

https://www.vzinfo.nl/overgewicht/volwassenen



Cancers



Cancers

Age- and sex-stratified incidence of 
non-AIDS-defining malignancy in 
2015-2023, compared to the 
incidence in the general population in 
2023.

https://www.vzinfo.nl/kanker/leeftijd-en-geslacht



• Absolute mortality rates have started to slowly increase
• As a result of the ageing population (and COVID?)

• Mortality remains elevated compared to general population
• Also in people born in the Netherlands, in MSM, and in people with 

nadir CD4 >500

• Excess mortality in these groups partly because of non-natural deaths

• Age-standardized incidence of several comorbidities (T2DM, 
CVD, cancers) continue to improve
• Notable exceptions are T2DM and secondary coronary artery disease in 

women

• Compared with general population, higher risk for T2DM in women with 
HIV and non-AIDS cancers in men with HIV

• Driven in part by increasing obesity rate in women and high rate of smoking in men

• Contribution of socio-economic status?
• More research needed (and currently ongoing)

Summary
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