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SUMMARY 

Most research on the natural history of HIV infection has been derived from cohorts of 
white gay men. However, it cannot be assumed that HIV infection will necessarily 
manifest in the same way in risk groups other than gay men. In this thesis several studies 
on the progression of HIV infection in injecting drug users (IDU) were described. 

To avoid bias related to the unknown duration of HIV infection, studies on the natural 
history should preferably be conducted in cohorts of HIV-infected individuals for whom 
HIV seroconversion is documented, so-called seroconverters (chapter 1). However, due to 
the relatively small numbers of seroconverters and outcomes within the Amsterdam 
Cohort Study among drug users, the European Seroconverter Study among IDU was 
established. In this collaborative study, data previously collected from 750 IDU with docu
mented seroconversion from 8 cohorts in 6 western European countries have been 
pooled. The advantages of this pooling include an increase in statistical power and 
precision, generalisation of results, the opportunity to evaluate geographical differences, 
the broadening of ranges of cofactors, the opportunity to reduce sources of heterogeneity, 
an increase in the quality of the data, and enlarged expertise. On the other hand, 
drawbacks include the fact that pooling takes up a lot of time, an increase in potential 
sources of heterogeneity, loss of information and precision by creating common variables, 
the number of considerations and assumptions needed to make information comparable 
across sites, and the fact that data obtained are often 'second-hand' data. 

To evaluate whether HIV infection presents in the same way and has a similar rate of 
progression and non-progression in different risk groups, data from IDU registered in the 
European Seroconverter Study were combined with data from the Tricontinental 
Seroconverter Study, a comparable multicohort study among homosexual men (chapter 
2). We found little evidence for an effect of risk group on progression to AIDS and death 
from AIDS. Subjects younger than 24 years progressed more slowly than older subjects, 
but no differences between subgroups aged 24 or older could be demonstrated, 
suggesting a non-linear effect of age. Homosexual men were more likely to be diagnosed 
with Kaposi's sarcoma as the primary AIDS-defining event than IDU, whereas oppor
tunistic infections and HIV encephalopathy were more frequent among IDU. Mortality 
without being diagnosed with AIDS (i.e. pre-AIDS mortality) was much higher among IDU 
than homosexual men. No differences were found in the proportion classified as non-
progressors free of AIDS at 7 years following seroconversion by criteria of absence of a 
negative CD4 cell slope and an absolute CD4 count exceeding 500 cells x 10VI. 

Temporal trends in HIV disease progression were evaluated in the study presented in 
chapter 3. In this study, data from the European Seroconverter Study among IDU were 
combined with data obtained in a French multicentre prospective study of HIV-infected 
homosexual and heterosexual individuals. First, the effect of year of seroconversion on 
progression to AIDS was studied. No evidence was found of a change in the rate of 
progression in subjects who seroconverted in recent years. Second, the effect of calendar 
period of follow-up was evaluated. As opposed to sexual exposure groups, no trend 
towards less rapid progression to AIDS was observed in IDU followed in the most recent 
periods (i.e. 1991-1995). It appeared that the frequency of antiretroviral treatment 
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prescription was still low during the most recent calendar periods in IDU compared with 
sexual exposure groups, suggesting that health-care systems are not always adapted to 
the lifestyles of IDU. 

Chapters 4 and 5 cover studies that evaluated the relationship between pre-AIDS 
mortality and HIV disease progression. In chapter 4 this topic was studied among IDU 
registered in the European Seroconverter Study. Considering pre-AIDS death and AIDS as 
competing risks, 15% of the IDU had died without AIDS at 7 years from seroconversion, 
whereas 17% had developed AIDS. Pre-AIDS mortality from natural causes but not from 
overdose and suicide was associated with increasing time since seroconversion and 
decreasing CD4 counts. Subsequently, we found that in HIV-infected men with 
haemophilia from London and in homosexual men from Amsterdam, pre-AIDS deaths 
were also, at least partially, related to HIV disease progression as the risk of death 
increased with decreasing CD4 counts and increasing HIV RNA levels (chapter 5). 
Surprisingly, the rate of pre-AIDS mortality in homosexual men was remarkably similar to 
that seen in haemophilic men. The major causes of pre-AIDS death appear to differ in the 
three exposure groups: deaths were mainly due to HCV infection in haemophilic men, to 
overdose/suicide and bacterial infections in IDU, and to cancer and immunosuppression 
in homosexual men. 

HIV disease progression within the European group of IDU itself was the objective of 
the study described in chapter 6. After taking pre-AIDS mortality into account, the 
median incubation time from seroconversion to the first CD4 count<200 cells x 106/1 
appeared to be 7.7 years, and to AIDS 10.4 years. The 10-year survival was 70%. 
Accounting for differences in study-design related factors (i.e. setting of follow-up and 
the reason for the first positive test), we found no evidence for geographical variation in 
disease progression. Age was a strong predictor of disease progression, especially for 
progression to later endpoints. Gender, foreign nationality, drug use and potential 
repeated HIV exposure had only a very marginal effect. 

In the study presented in chapter 7, we examined gender differences in CD4 lympho
cyte counts among IDU registered in the European Seroconverter Study. Women serocon-
verted for HIV, developed AIDS and died at higher CD4 cell counts than men, although 
differences were only statistically significant at AIDS onset. As progression rates to AIDS 
and death from AIDS were marginally slower in women than in men in the pre-HAART 
period, this suggests that following the higher level prior to HIV infection women 
continue to have higher CD4 counts with ongoing infection. However, these higher 
counts seem to have no functional significance. The gender differences suggest a delay 
in initiation of therapy in women compared with men (our model predicted that following 
HIV seroconversion, women reach the CD4-cell-count threshold of starting highly active 
antiretroviral therapy (HAART) 12 months later than men). If this delay unfavourably 
influences progression in the current era of HAART, treatment guidelines will need to be 
revised so women can benefit equally from HAART. 

In general (chapter 8), differences m progression rates can be explained by differ
ences in age, genetic factors, the spectrum of AIDS-defining diseases, study-design and 
access to health care. Risk group, gender and ethnicity have only a very marginal effect 
on progression rates. The effect of cofactors on marker paths have barely been studied 
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and should form part of future studies. Because of the longer life expectancy due to 
HAART, non-AIDS deaths are likely to further arise. Pre-AIDS mortality from natural 
causes should be incorporated in any survival analysis on HIV disease progression as this 
mortality underestimates the burden of HIV disease. Finally, because of the success and 
widespread use of HAART, we discussed whether there is still a natural history of HIV 
infection. In the HAART era, continuation of seroconverter cohorts is crucial in order to 
obtain unbiased estimates of the incubation period, to assess the long-term impact of 
treatment regimens and to investigate the (opportunity of) uptake of therapy in various 
populations. 
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