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1. Background 
It is less well known whether, after 5-7 years of therapy, CD4 cell count in HIV 
infected patients continue to increase. We evaluated changes in CD4 cell count 
in a cohort of previously therapy-naive patients with 7 years of follow-up after 
starting HAART. 

2. Methods 
From the Dutch ATHENA national observational cohort 840 patients were selected who 
started HAART between 1 January 1997 and 30 June 1998 and had CD4 measurements 
available at the time of starting HAART and 336 weeks thereafter. 
CD4 measurements closest to 48, 96, 144, 192, 240, 288 and 336 weeks (1-7 years) 
were selected and mean CD4 cell count and increases from pre-HAART levels were 
calculated and summarized. Predictors for changes in CD4 cell count after starting HAART 
were determined in 2 cohorts of patients: 
A: Changes in CD4 cell count in patients with 7 years of follow-up 
Linear regression models were used to associate gender, transmission risk group, region of 
origin, age at starting HAART, pre-HAART CD4 and CD8 cell count and HIV-RNA levels, CDC- 
C events prior to starting HAART, cumulative number of days using HAART with differences 
in CD4 count between start of HAART and after 7 years. 
B: Annual changes in CD4 cell count in continuously treated patients 
In a second analysis, repeated measurement models were used in a subset of patients 
who had used HAART for at least 44 weeks every 48 weeks after starting HAART. Annual 
changes in CD4 cell count were modelled according to time period, the amount of time 
with HIV-RNA<500 copies/ml, pre-HAART CD4 cell count and the variables listed in the first 
analysis. 
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Table 1. Characteristics of 840 patients who started HAART between 1 
January 1997 and 30 June 1998. 

3. Results 
A: Changes in CD4 cell count in patients with 7 years of follow-up 
A majority of the 840 patients were male, infected through homosexual contact and of 
Dutch origin (see Table 1). 80% of patients with pre-HAART CD4 cell count <350 cells/mm 3 

compared with 63% patients with ≥350 cells/mm 3 (p<0.0001) used HAART containing 
regimens for more than 308 weeks in the first 336 weeks after HAART initiation. 

Table 2. Variables associated with changes in CD4 cell count between start 
of HAART and 7 years thereafter 

Figure 2. Mean 
CD4 cell count 
(top) and mean 
increases in CD4 
cell count (bottom) 
in continuously 
treated patients by 
pre-HAART levels. 
Legend see Figure 
1. 

Conclusions 
A longer cumulative time on HAART and HIV-RNA suppression <500 copies/ml 
are associated with greater increases in CD4 cell count. The mean annual 
increases in CD4 cell count decline significantly with longer follow-up. In 
patients with pre-HAART CD4 cell count <500 cells/mm 3 and HIV-RNA <500 
copies/ml, mean CD4 cell count continue to increase between 5-7 years, albeit 
slowly. 

Mean increase in CD4 cell count 7 years after HAART initiation was 398, 392, 380, 
278 and 184 cells/mm 3 in those with pre-HAART CD4 count <50, 50-200, 200-350, 
350-500 and ≥500 cells/mm 3 respectively. Cumulative time not on HAART containing 
regimens and the other variables listed in Table 2 were the only variables which 
remained significant in multivariate analyses. 

Table 3. Estimated mean annual changes in CD4 cell count between 1-7 
years after starting HAART in 529 continuously treated patients 
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* Average yearly increase in CD4 cell count for a patient, aged 37 years when starting HAART, HIV-RNA<500 copies/ml at all measurements. 

At 7 years mean increases in CD4 cell count from pre-HAART levels were 449, 429, 440, 
423 and 336 cells/mm 3 in those with pre-HAART CD4 cell count <50, 50-200, 200-350, 
350-500 and ≥500 cells/mm 3 respectively, see Figure 2. 
Annual increases in CD4 cell count significantly declined with longer follow-up, linear test 
for trend, p<0.0001. Variables associated with smaller annual increases in CD4 cell count 
were older age (decrease of 6 CD4 cells/mm 3 /year (95% CI 1, 10; p=0.02) per 10 years 
older when starting HAART) and a longer time with HIV-RNA levels >500 copies/ml 
(decrease of 3 CD4 cells/mm 3 /year (95% CI 1, 5; p=0.007) per month longer. Estimated 
mean annual changes between 1-7 years are shown in Table 3. 
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Figure 1. Mean CD4 
cell count (top) and 
mean increases in 
CD4 cell count 
(bottom) in all 
patients with 7 years 
of follow-up 
according to pre- 
HAART levels: 
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3. Results - continued 
B Annual changes in CD4 cell count in continuously treated patients 
Among the 529 patients who used HAART continuously there were 345 patients (65%) with 
HIV-RNA <500 copies/ml at all measurements between 1-7 years.


