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Time on cART & specific third drugs
and CD4 count change since drug initiation

Table 1

’Drug x/r´ means `ritonavir boosted drug x´. # means counted only when third drug.

For (iii) median (IQR) is over all subjects who took the drug
For (iv) median (IQR) is over all person- months of use of the drug

Drug Total 
number of 
patiens 
Taking
drug

Total 
number 
Person-
years 
on drug

Months 
from start of 
CART to 
initiation 
of drug 
(i)

Months  
from 
initiation 
of drug

(ii)

Median
CD4 count
at initiation 
of drug 
(IQR) 
(iii)

Median change
in CD4 count 
since inititation
of drug 
(IQR) 
(iv)

-

Indinavir (IDV) 3338 6729.1 0 16 167 (67, 296) +98

Ritonavir (RTV) 1231 1705.4 0 14 148 (56,264) +86

Saquinavir (SQV) 1257 1441.9 0 8 160 (68,270) (0, +102)

Nelfinavir (NFV) 1705 3194.5 12 15 265 (137,401) +70 (0, +196)

IDV or SQV / r 1649 2637.8 12 18 218 (100,382) +100

Lopinavir (LPV)/ r 675 773.9 51 9 251 (132,420) +46 (0, +149)

Abacavir (ABC)
#

765 1217.8 34 14 377 (222, 578) +35 (-12,+149)

Nevirapine (NVP) 1423 2629.6 18 16 325 (200,469) +62 (0, +179)

Efavirenz (EFV) 1465 2436.5 29 13 342 (195,524) +50 (0, +166)

+0

(0, +240)

(0, +242)

(0 +240)

Rate ratios of AIDS/death (95% CI) comparing 
different nucleoside pairs and specific third drugs
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Multivariate analysis adjusted for: latest CD4 count, HIV-RNA, age, exposure group, prior AIDS, 
calendar year, time from starting cART, and time on current combination
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HYPOTHESIS
The risk of clinical disease progression to AIDS or death according to specific CD4 counts or
HIV-RNA levels is similar for newer ART drugs.

OBJECTIVE
To determine and compare rate ratios of AIDS and death at given, latest HIV-RNA and CD4 
count levels according to various nucleoside pairs and specific third drugs.

METHODS
The EuroSIDA study is a prospective European cohort study initiated in 1994 of 9,802 HIV-1 
infected patients followed in 72 clinics from 26 European countries. Patients included are 
considered a representative sample of the European HIV population.
Data are collected every 6 months on: clinical events (incl. AIDS or death); laboratory values 
(incl. CD4 count and HIV-RNA measures), and drugs (incl. ART regimens) used.

Figure 1 & 2
The crude incidence rates of AIDS/death for given, latest CD4 count strata (figure 1) and 
latest HIV-RNA levels (figure 2) are shown according to:

- Specific third drugs (on the left side of the figures 1 and 2) and
- Nucleoside pairs (on the right side of figure 1 and 2).
Respectively, 900 and 716 events are in included in figure 1 and figure 2, due to availability 
of a current CD4 count or HIV-RNA measure at the time of the event.

Please note the log 10 scale showing AIDS/death events per 100 person years of follow-up.

As seen in figure 1, the different drugs appear to have similar crude incidence rates of AIDS 
or death for a given CD4 count strata, with the highest risk in groups of patients having lower 
CD4 counts, regardless of regimen taken.
Likewise for figure 2, the different drugs appear to have similar crude incidence rates of AIDS 
or death for a given HIV-RNA level, with the highest risk in groups of patients having higher 
HIV-RNA levels, regardless of regimen taken.

Please note that the figures cannot be used to compare efficacy of drug regimens.

Figure 3
The adjusted rate ratios of AIDS/death (95%CI) comparing different nucleoside pairs and 
specific third drugs are shown in figure 3; the exact numbers are given in the multivariable
analysis shown in the table of the corresponding abstract #K-177.

The reference group for the nucleoside pairs is the group of other nucleoside pairs, and the 
reference for specific third drugs is indinavir; for which clinical endpoint trials are available. 

As seen, rate ratios for the different nucleoside pairs and specific third drugs are all close to 
1 and the relatively narrow 95% confidence intervals are all overlapping 1, meaning that the
risk of AIDS/death for given specific CD4 count strata and HIV-RNA levels is fairly similar to 
the reference regimen, regardless of which nucleoside pair or specific third drug is being 
used.
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Patients contributed to the analysis during periods of time during which they were on a 
combination antiretroviral therapy (cART) regimen containing at least three drugs, i.e. a non-
abacavir nucleoside pair and one of the specific third drugs listed in table 1.
The events of interest were the development of any clinical AIDS defining illness (i.e. CDC 
stage C) or death. 

Analysis & Statistical Methods
Person years at risk, numbers of AIDS and death events and rates of these events were 
calculated for specific categories of the latest CD4 count and HIV-RNA, according to which
drugs were currently used in the regimen. Person time was attributed to the current drug
regimen only, not to any previous drug regimens.
Poisson Regression models in SAS were used to assess rate ratios of clinical progression to 
AIDS or death comparing specific third drugs and nucleoside pairs after adjusting for latest
CD4 count, latest HIV-RNA measure, and other factors listed in figure 3.

RESULTS
A total of 6,814 patients contributed observation time to the analysis, representing 94% of 
all the patients that had started cART; 6% were taking regimens not focused on. There was a
total of 22,766.6 person years of follow up. The median date of starting cART was 1997, and 
4,773 patients (70%) had used nucleoside mono- or dual therapy before starting cART.
A total of 900 events of AIDS or death were observed, of which 125 were deaths.

Table 1
As seen in table 1, showing the details relating to use of specific third drugs, the protease 
inhibitors, introduced in 1995/1996 – saquinavir, indinavir and ritonavir – were generally 
used as part of the initial cART regimen and when CD4 counts were relatively low (around 
150-160 cells/µL). In contrast, ritonavir-boosted indinavir/saquinavir or lopinavir, nelfinavir, 
nevirapine, efavirenz and abacavir, tended to be initiated some time after cART was started 
and at higher CD4 counts. 
The median degree of CD4 count increase also varied with each drug, with lower increases 
for the drugs such as efavirenz, nevirapine and abacavir which were introduced when the 
CD4 count was already relatively high.
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The multicentre study group on EuroSIDA (national coordinators in parenthesis). 
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Bulovka, Prague; D Sedlacek, Charles University Hospital, Plzen.  Denmark (J Nielsen) J Lundgren, T Benfield, O Kirk, Hvidovre Hospital, Copenhagen; J Gerstoft, T Katzenstein, A-B E Hansen, P Skinhøj, 
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University College London Medical School, London (University College Campus); A Phillips, MA Johnson, A Mocroft, Royal Free and University College Medical School, London (Royal Free Campus);                 
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BACKGROUND
In the years prior to 1997, drug approval for antiretroviral therapy (ART) relied on trials 
showing a reduction in AIDS events or death; i.e. the clinical effect markers.
Several studies, mainly on mono and dual nucleoside therapy regimens, indicated that the 
effect of a drug regimen on the immunologic/virologic, surrogate markers, i.e. CD4 count/ 
HIV-RNA levels, strongly correlated to the risk of clinical progression to AIDS or death.

As a result, the FDA decided in 1997 that it was sufficient for clinical trials to show that a 
new drug resulted in sustained suppression of plasma HIV-RNA levels and to rises in
peripheral blood CD4 lymphocyte count. 1

Since 1997, the HIV community, industry and regulatory authorities have relied completely 
on the general assumption that the relationship between the HIV-RNA & CD4 count levels 
and the risk of clinical disease continues to hold true for newer antiretroviral drugs
(released after 1997), and that there is no additional effect of such drugs leading to a higher 
or lower AIDS/death risk for given HIV-RNA/CD4 cell count levels compared to others.

Sensitivity analyses
The results of the main analysis were consistent with the results of the different sensitivity
analyses performed, e.g. when restricting analyses to:
- person time in which the third drug had been used for at least 6 months
- person months when CD4 and HIV-RNA were known within at most the past 3 months
- person time with a > 50 /mm 3 increase attained on the third drug
- person time when the specific third drug had been started when HIV-RNA was <500 cps/mL
- persons with CD4 counts < 200 /mm 3 at cART initiation and a latest CD4 count > 350 /mm 3 

CONCLUSION
The results provide reassurance that HIV-RNA and CD4 values in individual patients 
receiving newer drugs have the same meaning in terms of AIDS/death risk, regardless of 
the specific antiretroviral regimen.
Our results support the assumption that these markers have the same prognostic 
significance, regardless of the antiretroviral drugs being used.


