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HIV treatment response and prognosis in Europe and North
America in the first decade of highly active antiretroviral
therapy: a collaborative analysis

The Antiretroviral Therapy (ART) Cohort Collaboration*

Summary

Background Highly active antiretroviral therapy (HAART) for the treatment of HIV infection was introduced a decade
ago. We aimed to examine trends in the characteristics of patients starting HAART in Europe and North America, and

their treatment response and short-term prognosis.

Methods We analysed data from 22217 treatment-naive HIV-1-infected adults who had started HAART and were followed
up in one of 12 cohort studies. The probability of reaching 500 or less HIV-1 RNA copies per mL by 6 months, and the
change in CD4 cell counts, were analysed for patients starting HAART in 1995-96, 1997, 1998, 1999, 2000, 2001, and
2002-03. The primary endpoints were the hazard ratios for AIDS and for death from all causes in the first year of

HAART, which were estimated using Cox regression.

Results The proportion of heterosexually infected patients increased from 20% in 1995-96 to 47% in 2002-03, and the
proportion of women from 16% to 32%. The median CD4 cell count when starting HAART increased from 170 cells per
pL in 1995-96 to 269 cells per pL in 1998 but then decreased to around 200 cells per pL. In 1995-96, 58% achieved HIV-1
RNA of 500 copies per mL or less by 6 months compared with 83% in 2002-03. Compared with 1998, adjusted hazard
ratios for AIDS were 1-07 (95% CI 0-84-1-36) in 1995-96 and 1-35 (1-06-1-71) in 2002-03. Corresponding figures for

death were 0-87 (0-56-1-36) and 0-96 (0-61-1-51).

Interpretation Virological response after starting HAART improved over calendar years, but such improvement has not

translated into a decrease in mortality.

Introduction

Accurate prognostic information on HIV-1 disease pro-
gression after starting highly active antiretroviral therapy
(HAART) is important for patients, physicians, and health
care providers. In 2002, the Antiretroviral Treatment
(ART) Cohort Collaboration published estimates of the
probability of disease progression up to 3 years after
starting HAART, according to baseline age, transmission
risk group, CD4 cell count, viral load, and clinical disease
stage before HAART based on over 12000 patients starting
treatment between 1995 and 2000 in Europe, USA, and
Canada.' Prognosis might improve with time given greater
physician experience with HAART, earlier diagnosis,
appropriate management of associated toxicities, and the
availability of more potent, and less toxic, drugs.** The
increasing availability of combined preparations has
reduced the pill burden, which might facilitate patient
adherence to regimens.* Conversely, the emergence of
drug-resistant strains of HIV circulating in the infected
population and changes in the characteristics of the
patients starting HAART could be associated with poorer
outcomes.*”’

We analysed the updated database of the ART Cohort
Collaboration to examine whether patient characteristics at
the time of starting HAART, response to therapy, and
disease progression have changed over time, using data
combined from 12 cohort studies that followed up anti-
retroviral-naive patients from when they started therapy.
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Methods

Patients

The ART Cohort Collaboration is a collaboration of studies
from Europe and North America, established with the aim
of describing the prognosis of antiretroviral-naive patients
starting HAART. The study design has been described in
detail elsewhere."* Prospective cohort studies were eligible
if they had enrolled at least 100 patients with HIV-1
infection aged 16 years or older who had not previously
received antiretroviral treatment; and who had started
antiretroviral therapy with a combination of at least three
drugs, including nucleoside reverse transcriptase
inhibitors, protease inhibitors, or non-nucleoside reverse
transcriptase inhibitors (NNRTIs), with a median duration
of follow-up of at least 1 year. All cohorts provided data,
which had been made anonymous, for a predefined set of
demographic, laboratory, and clinical variables.

The database was updated in 2004 to include patients
who had started HAART between 2000 and 2003. 12 cohorts
contributed data: the French Hospital Database on HIV
(FHDH) ANRS CO4" and the Aquitaine Cohort" ANRS
CO3 (France), the AIDS Therapy Evaluation project
Netherlands (ATHENA),? Italian Cohort of Anti-
retroviral-Naive Patients (ICONA),” Swiss HIV Cohort
Study (SHCS),* Frankfurt HIV Cohort® and Kéln/Bonn
Cohort* (Germany), the EuroSIDA study (20 countries in
Europe and Argentina),” the Collaborations in HIV
Outcomes Research US (CHORUS, USA),* the Royal Free
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Hospital Cohort (UK),” the British Columbia Centre for
Excellence in HIV/AIDS,” and the South Alberta Clinic
(Canada).”

Statistical analysis
Analyses were stratified by calendar year of starting
HAART, with the earliest and latest years (1995-96 and
2002-03) grouped because fewer patients started treatment
in these periods. Response to therapy 6 months after
starting HAART was measured by the proportion of
patients reaching an HIV-1 RNA viral load of
500 copies per mL or less, and by change in CD4 cell count
from baseline in patients with available measurements. As
pre-specified in the data collection protocol, the
measurements of CD4 cell count and HIV-1 viral load
nearest to 6 months and between 3 and 9 months after the
start of treatment (median time of measurement
5-8 months, IQR 5-2-6-6 months) were used. Multi-
variable logistic regression models were used to estimate
the odds ratios of undetectable viral load at 6 months after
starting therapy for each calendar year. In all analyses, the
comparator year was 1998; before that time HAART was
rapidly evolving, whereas from 1998 onwards both protease
inhibitor-based and NNRTI-based HAART were available.
We examined clinical prognosis based on two endpoints:
firstly AIDS events (including AIDS-related deaths), and
secondly death from all causes. Kaplan-Meier estimates of
the probability of these two endpoints up to 1 year after
starting HAART were graphed by calendar year of starting.
Cox proportional hazard models were used to estimate the
crude and adjusted hazard ratio of these two endpoints for
each calendar year. Models were adjusted for age, sex,

transmission risk group, baseline CD4 cell count and viral
load, and pre-HAART Centers for Disease Control and
Prevention (CDC) disease stage, and were stratified by
cohort. All patients were censored at 1 year after starting
HAART in these analyses. In sensitivity analyses, we
censored follow-up at 2 years after start of HAART, and
estimated hazard ratios for the combined outcome of AIDS
or death from all causes, because misclassification of
deaths could lead to underestimation of the number of
AIDS events. We also examined AIDS outcomes grouped
as tuberculosis and non-tuberculosis AIDS.

We used Stata software version 9.0 for analyses. Results
are presented as Kaplan-Meier estimates of the probability
of patients reaching an endpoint, and odds ratios or hazard
ratios with 95% Cls.

Role of the funding source

No funding source had any involvement in the study
design, in the collection, analysis, and interpretation of
data, writing of the report, or the decision to submit the
paper for publication. The corresponding author had full
access to all the data in the study and had final responsibility
for the decision to submit for publication.

Results

Data for 22217 patients who were aged 16 years and over,
were antiretroviral naive before starting HAART, and
who started therapy between 1995 and 2003, were
available for analyses. 19560 (88%) patients had CD4 cell
counts and 19164 (86%) viral load measurements at
6 months. Table 1 shows patient characteristics at baseline
by calendar year of starting HAART. The median age at

Patients Age Women (D4 cell Log,, AIDS Transmission risk group Initial
(n) (years) count viral diagnosis HAART
(cellsperpL) load regimen
Menwho  Heterosexual Injecting  Protease NNRTI-  Fouror
have sex drug inhibitor ~based more
with men user based drugs*
1995-96 1232 36 197 170 5-0 386 684 250 166 1169 19 12
(32-43) (16%) (67-320) (4-4-55) (31%) (56%) (20%) (13%) (95%) (2%) (1%)
1997 4785 35 968 267 49 959 2148 1323 951 4461 258 121
(31-42) (20%) (118-411)  (43-54) (20%) (45%) (28%) (20%) (93%)  (5%) (3%)
1998 4583 36 1056 269 4-8 970 1802 1509 896 3780 769 142
(31-42) (23%) (110-428) (41-53) (21%) (39%) (33%) (20%) (82%) (17%) (3%)
1999 3699 36 888 250 48 825 1418 1362 596 2054 1464 234
(31-43)  (24%) (102-405)  (42-53) (22%) (38%) (37%) (16%) (56%)  (40%)  (6%)
2000 3203 37 919 209 49 769 1132 1322 448 1430 1479 237
(3143) (29%)  (86353)  (43-54) (4%)  (35%) (41%) 14%)  (45%)  (46%)  (7%)
2001 2783 37 845 198 50 689 938 1227 329 1237 1126 186
(31-43) (30%) (86-316) (43-54) (25%) (34%) (44%) (12%) (44%)  (40%)  (7%)
2002-03 1932 37 613 202 49 477 655 917 167 864 767 218
(3143) (32%)  (90-310)  (44-54) (25%)  (34%) (47%) (9%) (45%)  (40%)  (11%)
Total 22217 36 5486 234 49 5075 8777 7910 3553 14995 5882 1150
(31-43)  (25%) (98-380) (43-54)  (23%)  (40%) (36%) (16%) (67%)  (26%) (5%)
IQR=interquartile range. *Counting ritonavir-boosted protease inhibitors as one drug. Data are median (IQR) or n (%), unless otherwise specified.
Table 1: Patient characteristics at baseline by calendar year of starting HAART, ART-CC, 2004
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starting HAART changed little over calendar time, but
the proportion of female patients increased from 16% in
1995-96 to 32% in 2002-03. There were substantial
changes in the proportions of patients in the major
presumed transmission groups. 56% of patients starting
HAART in 1995-96 were presumed to have been infected
via male homosexual contact: this percentage decreased
to 34% by 2002-03. By contrast, the proportion of patients
infected via heterosexual contact increased from 20% in
1995-96 to 47% in 2002-03. The percentage of patients
infected via injection drug use declined from 20% in 1997
to 9% in 2002-03. The remaining patients were infected
through contact with contaminated blood (less than 1%)
or the mode of transmission was not specified (around
9%).

The median CD4 cell count when starting HAART
increased from 170 cells per pL in 1995-96 to 269 cells
per pL in 1998 but then decreased to around 200 cells
per pL. During 1995-98 most patients started a protease
inhibitor-based HAART regimen whereas, from 1999
onwards, at least 40% started HAART with NNRTI-based
regimens. The proportion of patients starting HAART
with four or more drugs (counting ritonavir-boosted
protease inhibitors as one drug) increased from 1% in
1995-96 to 11% in 2002-03.

Table 2 shows virological and immunological response
to HAART by calendar year of starting HAART. In
1995-96, 58% of patients achieved an HIV-1 RNA of
500 copies per mL or less by 6 months; this increased to
73% in 1997 and 83% in 2002-03. Median post-HAART
change in CD4 cell count at 6 months was slightly lower
in 1995-96 compared with later years. Table 3 shows
adjusted odds ratios for reaching HIV-1 RNA of
500 copies per mL or less at 6 months after starting
HAART, by calendar year of starting HAART for all
patients and separately for the three major transmission
risk groups. Compared with 1998 (the reference year),
the odds ratio was 0-38 (95% CI 0-33-0-44) in 1995-96
and rose to 1-51 (1-28-1-77) in 2002-03. The change in
the odds of HIV-1 RNA being 500 copies per mL or less
with calendar time was greater for men who have sex
with men, with an odds ratio of 0-31 (0-25-0-38) in
1995-96 increasing to 2-11 (1-51-2-94) in 2002-03. By
contrast, for injecting drug users the odds ratio was
0-61 (0-41-0-91) in 1995-96, increasing to 1.67
(1-23-2-27) in 2000, and then decreasing to 1-09
(0-69-1-72) in 2002-03. Odds ratios for patients
infected heterosexually were much the same as average
values. We used a likelihood ratio test comparing
regression models with and without interaction terms
to test formally for interaction between transmission
risk group and linear trend over time in the odds of
achieving HIV-1 RNA of 500 copies per mL or less. The
results suggested that different groups attained varying
improvements in viral suppression rates over time
(p=0-02). Women had similar results to men once
transmission risk group was accounted for.
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The figure shows Kaplan-Meier estimates of the
cumulative proportion of AIDS (top) and death (bottom)
for the first year after starting HAART, separately for
time periods 1995-97, 1998-99, and 2000-03. The figure
shows a lower proportion in 1998-99 than in either the
earlier or later years. The estimated probability of death
up to 1year after starting HAART did not differ greatly
by calendar period. Table 4 shows crude and adjusted
hazard ratios from multivariable Cox models, for AIDS
and for death from all causes,
Compared with 1998, the adjusted hazard ratio for AIDS
was 1-30 (95% CI 1-09-1-54) in 1997 and 1-35
(1-06-1-71) in 2002-03. There was some evidence that
AIDS trends over time differed between transmission
risk groups; compared with 1998, the adjusted hazard
ratios in 2002-03 were 1-18 (0-78-1-78) for men who
have sex with men, 1-52 (1-07-2-16) for hetero-
sexually infected patients, and 1-73 (0-84-3-55) for

injecting drug users (webtable 1). However, Cls were
wide and the test for interaction between transmission

by calendar year.

risk group and linear trend over time gave p=0-24.
Adjusted mortality hazard ratios did not differ greatly
with calendar year (table 4).

See Online for
webtable 1

Patientswith  Patients with viral  Patients (D4 cell count  Increase in CD4

viral load load <500 copies  with CD4 (cells per pL) cell count (cells

measurement  permL measurement perpL)
1995-96 1046 (85%) 607 (58%) 1101 (89%)  275(153-436) 90 (23-173)
1997 4140 (87%) 3029 (73%) 4244 (89%)  383(220-565) 108 (30-202)
1998 4032 (88%) 3061 (76%) 4099 (89%)  382(214-582) 106 (30-198)
1999 3213 (87%) 2608 (81%) 3261(88%) 364 (210-543) 102 (30-196)
2000 2794 (87%) 2282 (82%) 2856 (89%) 326 (184-498) 100 (36-189)
2001 2478 (89%) 2020 (82%) 2517(90%)  312(190-467) 105 (40-183)
2002-03 1461 (76%) 1218 (83%) 1482 (77%)  310(184-468) 104 (40-184)
Total 19164 (86%) 14825 (77%) 19560 (88%) 349 (200-528) 103 (32-192)

The percentage of patients with viral load 500 copies per mL or less is taken from those with a measurement at
6 months. Data are n (%) or median (IQR).

Table 2: Treatment response at 6 months after initiating therapy by calendar year of starting HAART,

stage, and cohort.

ART-CC, 2004
All Transmission risk group

Men who have sex  Heterosexual Injection drug use

with men
1995-96 0-38(0-33-0-44)  0-31(0-25-038) 0-41(0-30-0-57)  0-61(0-41-0-91)
1997 0-82(0-74-0-90) 072 (0-61-0-85) 0-88 (0-74-1-06)  0-86 (0-69-1-07)
1998 (reference year) 1 1 1 1
1999 128 (114-1-44)  118(0-97-1-44) 139 (115-1-69)  1.07 (0-83-139)
2000 140 (124-158) 140 (113-174) 128 (1-06-1.55)  1.67 (1-23-2:27)
2001 133(117-152)  1-40 (1-10-1.76) 129 (1-05-157)  1.29 (0-92-1-80)
2002-03 151(128-177)  2:11(151-2:94)  133(1:06-1.67) 1.09 (0-69-1.72)

Results from logistic regression models. All analyses were adjusted for age, sex, baseline CD4 cell count and viral load,

Table 3: 0dds ratios (95% Cl) for reaching HIV-1 RNA concentrations =< 500 copies per mL at 6 months
after starting HAART, by calendar year of starting HAART, ART-CC, 2004
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Figure: Kaplan-Meier estimates of cumulative proportion of (A) AIDS and (B)
death by calendar year of starting HAART, ART-CC, 2004

In sensitivity analyses, the trend over calendar time in
hazard ratios for the combined endpoint of AIDS or death
was less marked than the trend for AIDS alone. For
example, the adjusted hazard ratios comparing 2002-03
with 1998 were 1-26 (1-01-1-58) for AIDS or death but
1-35 (1-06-1-71) for AIDS (webtable 2). The estimated
hazard ratios from models in which follow-up was censored
at 2 years after start of treatment were much the same as

the reported estimates based on 1 year of follow-up
(webtable 3).

We investigated whether the increase in AIDS events in
the most recent years was attributable to an increase in
tuberculosis incidence. In the analysis with tuberculosis as
outcome, follow-up time was censored at non-tuberculosis
AIDS events, and vice versa. Table 5 shows the crude and
adjusted hazard ratios separately for tuberculosis and non-
tuberculosis AIDS for all patients. The analysis shows that
the increase in AIDS in 2002-03 compared with 1998 is
largely attributable to an increase in tuberculosis; the
adjusted hazard ratio for tuberculosis was 2-94 (1-70-5- 08)
compared with 1-15 (0-88-1-50) for non-tuberculosis
AIDS.

Discussion

The results of this collaborative study, which involved
12 prospective cohorts and over 20000 patients with HIV-1
from Europe and North America, show that the virological
response after starting HAART has improved steadily
since 1996. However, there was no corresponding decrease
in the rates of AIDS, or death, up to 1 year of follow-up.
Conversely, there was some evidence for an increase in the
rate of AIDS in the most recent period. These trends were
accompanied by changes in the characteristics of patients
starting HAART. In the early years when HAART was
being introduced, most patients were men who have sex
with men, but by 200203 most patients starting HAART
had been infected through heterosexual transmission.
Over the same time, the proportion of female patients
doubled. The median CD4 cell count when starting
HAART has declined in recent years.

The discrepancy between the clear improvement we
recorded for virological response and the apparently
worsening rates of clinical progression might be related to
the change in the demographic characteristics of study
participants, with an increasing number of patients from
areas with a high incidence of tuberculosis. For example,
in the Swiss HIV Cohort Study* there was a steady increase
in the number of patients from sub-Saharan Africa.”? These
patients were younger, more likely to be female, and more
likely to have been infected heterosexually than other study
participants. Also, they had lower CD4 cell counts at

AIDS Death

Patients Events Crude hazard Adjusted hazard ratio Patients Deaths Crude hazard ratio  Adjusted hazard

n n (%) ratio (95% Cl) (95% Cl) n n (%) (95% Cl) ratio (95% Cl)
1995-96 1096 103 (9%) 1.55(1-22-1.97) 107 (0-84-1:36) 1232 27 (2-2%) 1-20 (0-77-1-87) 0-87 (0-56-1-36)
1997 4460 287 (6%) 1-23(1-03-1-46) 130 (1-09-1-54) 4785 98 (2:1%) 1-13 (0-85-1-52) 112 (0-84-1.51)
1998 4222 222 (5%) 1 1 4583 85 (1.9%) 1 1
(reference)
1999 3328 192 (6%) 1.08 (0-89-132)  1.07 (0-88-1-30) 3699 67 (1-8%) 1.00 (0-72-1-38) 0-93 (0-67-1-29)
2000 2873 204 (7%) 135(1-11-1-63) 118 (0:97-1-43) 3203 63 (2:0%) 1.06 (0:76-1-47) 0-93 (0-67-1-29)
2001 2421 172 (7%) 1-35(110-1-65)  1-23 (1-00-1.50) 2783 49 (1-8%) 1.02 (0-71-1-45) 0-87 (0-61-1-24)
2002-03 1656 105 (6%) 146 (1-15-1-85)  1-35(1-06-1-71) 1932 25 (1-3%) 1.09 (0-69-1.71) 0-96 (0-61-1-51)

Table 4: Crude and adjusted hazard ratios for AIDS and death by year of starting HAART, ART-CC, 2004
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presentation, and the most frequent AIDS-defining event
was tuberculosis.” Similar trends have been seen in other
European countries and in North America.”? In the USA,
the rates of tuberculosis are increasing in foreign-born
people, and outbreaks are increasingly common in other
groups at high risk of HIV infection, including prisoners,*
homeless people,” and gay, transvestite, and transsexual
HIV-infected men.”* Immune reconstitution disease, an
adverse consequence of restoration of pathogen-specific
immune responses, might also be a problem, particularly
in those infected with tuberculosis. This disease could
have become more common in later years with the
occurrence of more rapid reduction in viral replication and
increase in CD4 cells due to the use of more potent
antiretroviral drugs.” The increasing number of hetero-
sexually infected immigrants and refugees cannot fully
explain the trends seen in our study. The same trends in
the rate of AIDS were also present, although somewhat
weaker, in men who have sex with men. Also, although the
average CD4 cell count at baseline varied by transmission
risk group, the same pattern of increase and decline with
calendar periods was seen for each risk group, and for both
sexes. We noted that the median time to the first AIDS
event after starting HAART decreased over time.

In this collaborative study, AIDS diagnoses are not
centrally reviewed or verified. The increase might thus be
artifactual if ascertainment has become more complete in
recent years. This might have been particularly true for
tuberculosis, because of the growing awareness of
physicians about co-infection.”** However, ascertainment
bias is unlikely, because all cohorts use the same criteria
for the prospective diagnosis of AIDS-defining events,*
and study clinics are based in specialised centres with
extensive expertise in HIV medicine. Worse outcomes are
also unlikely to be due to more drug-resistant strains of
HIV in the population, as viral suppression at 6 months
improved over calendar time, and the analysis was
restricted to the firstyear of HAART. Indeed, improvements
in viral suppression could conceivably translate into
reduced rates of AIDS and death later on.

Unlike previous studies that have looked at changes in
survival by calendar period,”** all patients in this study
were followed-up from initiation of HAART and had not
been previously exposed to antiretroviral therapy. Results
are therefore not confounded by previous antiretroviral
treatment. The database included patients from many
countries in Europe and North America who started
HAART in different settings since 1995. The spectrum of
patients was broad: men and women, teenagers and elderly
people were included, and the major exposure categories
were well represented. The severity of immunodeficiency
at baseline ranged from severe to non-existent, and viral
replication from undetectable to extremely high. Our
results should therefore be generalisable to other settings.

Limitations include the lack of data for ethnicity or
country of origin. Information on immigrants is not
obtained routinely in the studies participating in the ART
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Patients Events Crude hazard ratio Adjusted hazard ratio
n n (%) (95% Cl) (95% Cl)
Tuberculosis
1995-96 1096 8(0-7%) 1.07 (0-49-2-34) 073 (0-33-1-63)
1997 4460 27 (0-6%) 0-88 (0-52-1-49) 0-97 (0-57-1-63)
1998 4222 29 (0-7%) 1 1
1999 3328 34 (1-0%) 1.50 (0-91-2-46) 1:50 (0-91-2:48)
2000 2873 38 (1:3%) 1.95 (1-20-3-16) 1-69 (1-04-275)
2001 2421 28 (1:2%) 175 (1-04-2-94) 148 (0-87-2:50)
2002-03 1656 26 (1-6%) 3-20 (1-88-5-45) 2:94 (1:70-5-08)
Other AIDS defining conditions
1995-96 1096 94 (9%) 1.87 (1-46-239) 1-09 (0-84-1-40)
1997 4460 261 (6%) 127 (1-05-1-53) 134 (1-11-1-61)
1998 4222 195 (5%) 1 1
1999 3328 160 (5%) 1.05 (0-85-1-29) 1.01(0-82-1-25)
2000 2873 170 (6%) 1.29 (1-05-1-59) 112 (0-91-1:37)
2001 2421 146 (6%) 134 (1-08-1-67) 119 (0-96-1-48)
2002-03 1656 81 (5%) 135 (1-04-1.75) 115 (0-88-1-50)
Results from Cox regression models (crude and adjusted for age, sex, CD4 cell count, viral load, stage, risk group),
stratified by cohort. Follow-up was censored at 1 year after starting HAART.
Table 5: Crude and adjusted hazard ratios for tuberculosis and AIDS defining conditions other than
tuberculosis, ART-CC, 2004

Cohort Collaboration, and their contribution in the context
of the trends seen could not be examined directly. However,
we note that tuberculosis largely accounted for the reported
increase in AIDS events. Also, we do not have adequate
information on causes of death for all patients, which
means that we are unable to discern whether the stability
of mortality rates over time results from reductions in
AIDS-related mortality being offset by an increase in
competing non-HIV related causes of death.” Finally, our
results might be affected by selection bias because 12%
and 14% of patients had missing CD4 cell counts and viral
load measurements, respectively, at 6 months. The results
are consistent with those from another multi-cohort
analysis,* which included studies not represented in the
present collaboration.

The improvement in virological response was most
pronounced in men who have sex with men, and less
noticeable in heterosexually infected patients. In patients
with a history of injecting drug use the picture was more
complex, with an initial improvement followed by a
worsening of virological response in later years. In earlier
years, patients infected via injecting drug use might have
been selected on the basis of their likely adherence to
therapy, whereas such selection might have been less
pronounced in more recent years. Clearly, the reasons why
injecting drug users and heterosexually infected patients
do not seem to achieve the same treatment response as do
men who have sex with men need to be examined and
strategies to improve outcomes developed and
implemented.

The decline of CD4 cell count when starting HAART in
recent years must also be of concern. Patients starting
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treatment with CD4 count less than 200 cells per pL are at
higher risk of disease progression and death in the long
term compared with those with higher baseline CD4 cell
counts." Early diagnosis and treatment is therefore of great
importance to prevent clinical progression. A survey of
new HIV diagnoses in the UK and Ireland showed that
many opportunities for earlier diagnosis are missed.” Our
results indicate that such oversights could be common in
many countries and settings, and that therefore an
expansion of voluntary and cost-effective screening in
health-care settings is likely to be beneficial.® The ART
Cohort Collaboration will continue to monitor the
characteristics and prognosis of HIV-infected patients
starting HAART and update analyses at regular intervals.
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] Gasnault, C Gaud, ] Gilquin, S Grabar, MA Khuong, JM Lang,

M Mary-Krause, S Matheron, MC Meyohas, G Pialoux, I Poizot-Martin,
C Pradier, E Rouveix, D Salmon-Ceron, A Sobel, P Tattevin,

H Tissot-Dupont, Y Yasdanpanah. DMI2 coordinating centre: French
Ministry of Health (E Aronica, V Tirard-Fleury, I Tortay) Statistical analysis
centre: INSERM EMI 0214 (S Abgrall, D Costagliola, S Grabar, M Guiguet,
E Lanoy, H Leneman, L Liévre, M Mary-Krause, V Potard, S Saidi) CISIH:
Paris area: CISIH de Bichat-Claude Bernard (Hépital Bichat-Claude
Bernard: S Matheron, JL Vildé, C Leport, P Yeni, E Bouvet, C Gaudebout,
B Crickx, C Picard-Dahan), CISTH de Paris-Centre Ouest (Hopital
Européen Georges Pompidou: L Weiss, D Tisne-Dessus;

GH Tarnier-Cochin: D Sicard, D Salmon; Hépital Saint-Joseph: | Gilquin,
I Auperin; Hopital Necker adultes: JP Viard, L Roudiére), CISIH de
Paris-Sud (Hépital Antoine Béclére: F Boué, R Fior; Hopital de Bicétre:
JF Delfraissy, C Goujard; Hopital Henri Mondor: Ph Lesprit, C Jung;
Hopital Paul Brousse), CISIH de Paris-Est (Hopital Saint-Antoine:

MC Meyohas, JL Meynard, O Picard, N Desplanque; Hopital Tenon:

] Cadranel, C Mayaud, G Pialoux, W Rozenbaum), CISIH de
Pitié-Salpétriere (GH Pitié-Salpétriére: F Bricaire, C Katlama, S Herson,
A Simon), CISIH de Saint-Louis (Hopital Saint-Louis: JM Decazes,

JM Molina, JP Clauvel, L Gerard; GH Lariboisiére-Fernand Widal:

P Sellier, M Diemer), CISIH 92 (Hopital Ambroise Paré: C Dupont,

H Berthé, P Saiag; Hopital Louis Mourier: E Mortier, C Chandemerle;
Hépital Raymond Poincaré: P de Truchis), CISIH 93 (Hopital Avicenne:
M Bentata, P Honoré; Hopital Jean Verdier: S Tassi, V Jeantils; Hopital
Delafontaine: D Mechali, B Taverne). Outside Paris area: CISTH
Auvergne-Loire (CHU de Clermont-Ferrand: H Laurichesse, F Gourdon;
CHRU de Saint-Etienne: F Lucht, A Fresard); CISIH de
Bourgogne-Franche Comté (CHRU de Besangon; CHRU de Dijon;

CH de Belfort: JP Faller, P Eglinger; CHRU de Reims); CISIH de Caen
(CHRU de Caen: C Bazin, R Verdon), CISIH de Grenoble (CHU de
Grenoble), CISIH de Lyon (Hopital de la Croix-Rousse: D Peyramond,

A Boibieux; Hopital Edouard Herriot: JL Touraine, JM Livrozet;
Hétel-Dieu: C Trepo, L Cotte), CISIH de Marseille (Hépital de la
Conception: I Ravaux, H Tissot-Dupont; Hopital Houphouét-Boigny:

JP Delmont, ] Moreau; Institut Paoli Calmettes: JA Gastaut; Hopital
Sainte-Marguerite: I Poizot-Martin, ] Soubeyrand, F Retornaz; CHG
d'Aix-En-Provence: PA Blanc, T Allegre; Centre pénitentiaire des
Baumettes: A Galinier, JM Ruiz; CH d'Arles; CH d’Avignon: G Lepeu;
CH de Digne Les Bains: P Granet-Brunello; CH de Gap: L Pelissier,

JP Esterni; CH de Martigues: M Nezri, R Cohen-Valensi; CHI de Toulon:
A Laffeuillade, S Chadapaud), CISIH de Montpellier (CHU de
Montpellier: ] Reynes; CHG de Nimes), CISIH de Nancy (Hopital de
Brabois: T May, C Rabaud), CISIH de Nantes (CHRU de Nantes:

F Raffi, E Billaud), CISIH de Nice (Hdpital Archet 1: C Pradier,

P Pugliese; CHG Antibes Juan les Pins), CISIH de Rennes (CHU de
Rennes: C Michelet, C Arvieux), CISIH de Rouen (CHRU de Rouen:

F Caron, F Borsa-Lebas), CISIH de Strasbourg (CHRU de Strasbourg:
JM Lang, D Rey, P Fraisse; CH de Mulhouse), CISIH de Toulouse (CHU
Purpan: P Massip, L Cuzin, E Arlet-Suau, MF Thiercelin Legrand; Hopital
la Grave; CHU Rangueil), CISIH de Tourcoing-Lille (CH Gustave Dron;
CH de Tourcoing: Y Yasdanpanah), CISIH de Tours (CHRU de Tours;
CHU Trousseau). Overseas: CISIH de Guadeloupe (CHRU de
Pointe-a-Pitre), CISIH de Guyane (CHG de Cayenne: M Sobesky,

R Pradinaud), CISIH de Martinique (CHRU de Fort-de-France), CISTH
de La Réunion (CHD Félix Guyon: C Gaud, M Contant). Italian Cohort of
Antiretroviral-Naive Patients (ICONA) (47 sites): Ancona: M Montroni,
G Scalise, MC Braschi, A Riva. Aviano (PN): U Tirelli, R Cinelli. Bari:

G Pastore, N Ladisa, G Minafra. Bergamo: F Suter, C Arici. Bologna:

F Chiodo, V Colangeli, C Fiorini, O Coronado. Brescia: G Carosi,

GP Cadeo, C Torti, C Minardi, D Bertelli. Busto Arsizio: G Rizzardini,

S Melzi. Cagliari: PE Manconi, P Piano. Catanzaro: L Cosco, A Scerbo.
Chieti: | Vecchiet, M D’Alessandro. Como: D Santoro, L Pusterla.
Cremona: G Carnevale, P Citterio. Cuggiono: P Vigano, M Mena. Ferrara:
F Ghinelli, L Sighinolfi. Firenze: F Leoncini,

F Mazzotta, M Pozzi, S Lo Caputo. Foggia: G Angarano, B Grisorio,

A Saracino, S Ferrara. Galatina (LE): P Grima, P Tundo. Genova:

G Pagano, G Cassola, A Alessandrini, R Piscopo. Grosseto: M Toti,

S Chigiotti. Latina: F Soscia, L Tacconi. Lecco: A Orani, P Perini. Lucca:
A Scasso, A Vincenti. Macerata: F Chiodera, P Castelli. Mantova:

A Scalzini, L Palvarini. Milano: M Moroni, A Lazzarin, A Cargnel,

GM Vigevani, L Caggese, A dArminio Monforte, D Repetto, A Galli,

S Merli, C Pastecchia, MC Moioli. Modena: R Esposito, C Mussini. Napoli:
N Abrescia, A Chirianni, CM Izzo, M Piazza, M De Marco,

R Viglietti, E Manzillo, S Nappa. Palermo: A Colomba, V Abbadessa,

T Prestileo, S Mancuso. Parma: C Ferrari, P Pizzaferri. Pavia: G Filice,

L Minoli, R Bruno, S Novati. Perugia: F Baldelli, M Tinca. Pesaro:

E Petrelli, A Cioppi. Piacenza: F Alberici, A Ruggieri. Pisa: F Menichetti,
C Martinelli. Potenza: C De Stefano, A La Gala. Ravenna: G Ballardini,

E Rizzo. Reggio Emilia: G Magnani, MA Ursitti. Rimini: M Arlotti,

P Ortolani. Roma: R Cauda, F Dianzani, G Ippolito, A Antinori,

G Antonucci, S D’Elia, P Narciso, N Petrosillo, V Vullo, A De Luca,

A Bacarelli, M Zaccarelli, R Acinapura, P De Longis, A Brandi,

MP Trotta, P Noto, M Lichtner, MR Capobianchi, F Carletti, E Girardi,

P Pezzotti, G Rezza. Sassari: MS Mura, M Mannazzu. Torino: P Caramello,
G Di Perri, ML Soranzo, GC Orofino, I Arnaudo, M Bonasso. Varese:
PA Grossi, C Basilico. Verbania: A Poggio, G Bottari. Venezia: E Raise,

F Ebo. Vicenza: F De Lalla, G Tositti. Taranto: F Resta, K Loso. London,
UK: A Cozzi Lepri. Swiss HIV Cohort Study (SHCS) (7 sites): M Battegay,
E Bernasconi, ] Béni, H Bucher, PH Biirgisser, S Cattacin, M Cavassini,
R Dubs, M Egger, L Elzi, P Erb, K Fantelli, M Fischer, M Flepp, A Fontana,
P Francioli (President of the SHCS, Centre Hospitalier Universitaire
Vaudois, CH-1011- Lausanne), H Furrer (Chairman of the Clinical and
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Laboratory Committee), M Gorgievski, H Giinthard, B Hirschel, L Kaiser,
C Kind, Th Klimkait, U Lauper, B Ledergerber, M Opravil, F Paccaud,

G Pantaleo, L Perrin, J-C Piffaretti, M Rickenbach (Head of Data Center),
C Rudin (Chairman of the Mother & Child Substudy), P Schmid,

] Schiipbach, R Speck, A Telenti, A Trkola, P Vernazza (Chairman of the
Scientific Board), R Weber, S Yerly. AIDS Therapy Evaluation project
Netherlands (ATHENA) (25 sites): Treating physicians (*Site coordinating
physicians): W Bronsveld*, M E Hillebrand-Haverkort, (Alkmaar);

J M Prins¥, ] C Bos, ] K M Eeftinck Schattenkerk, S E Geerlings,

M H Godfried, ] M A Lange, F C van Leth, S H Lowe, ] T M van der Meer,
F ] B Nellen, K Pogany, T van der Poll, P Reiss, Th A Ruys, S Sankatsing,
R Steingrover, G van Twillert, M van der Valk, M G A van Vonderen,

S M E Vrouenraets, M van Vugt, F W M N Wit, (Amsterdam);

T W Kuijpers , D Pajkrt, H ] Scherpbier, Emmakinderziekenhuis
(Amsterdam); A van Eeden*, Onze Lieve Vrouwe Gasthuis, (Amsterdam);
] H ten Veen*, P S van Dam, ] C Roos, Onze Lieve Vrouwe Gasthuis,
(Amsterdam); K Brinkman*, P H ] Frissen, H M Weigel, Onze Lieve
Vrouwe Gasthuis, (Amsterdam); ] W Mulder*, E C M van Gorp,

P L Meenhorst, A T A Mairuhu, Slotervaart Ziekenhuis (Amsterdam);

] Veenstra*, (Amsterdam); S A Danner*, M A Van Agtmael,

F A P Claessen, R M Perenboom, A Rijkeboer, M van Vonderen,
(Amsterdam); C Richter*, ] van der Berg, R van Leusen, (Arnhem);

R Vriesendorp*, F | F Jeurissen, (Westeinde-Den Haag); R H Kauffmann*,
E L W Koger, (Leyenburg-Den Haag); B Bravenboer*, Catharina
Ziekenhuis-Eindhoven; C H H ten Napel*, G ] Kootstra Medisch
Spectrum Twente-Enschede; H G Sprenger*, W M A ] Miesen,

R Doedens, E H Scholvinck, (Groningen); R W ten Kate*, Kennemer
Gasthuis-Haarlem; D P F van Houte*, M Polee, (Zuid); F P Kroon*,

van den Broek, ] T van Dissel, E F Schippers, (Leiden); G Schreij*,

S van de Geest, A Verbon, (Maastricht); P P Koopmans*, M Keuter, F Post,
A] A M van der Ven, (Nijmegen); M E van der Ende*, I C Gyssens,

M van der Feltz, ] G den Hollander, S de Marie, ] L Nouwen,

B ] A Rijnders, T E M S de Vries, (Rotterdam); G Driessen, R de Groot,

N Hartwig (Rotterdam); ] R Juttmann*, C van de Heul, M E E van
Kasteren, St Elisabeth (Tilburg); M M E Schneider* (until October 2004),
M ] M Bonten, ] C C Borleffs, P M Ellerbroek, I M Hoepelman*,

C AJ]J Jaspers, I Schouten, C A M Schurink, (Utrecht); S P M Geelen,

T F W Wolfs, (Utrecht); W L Blok*, A A Tanis, (Vlissingen);

P H P Groeneveld*, Isala Klinieken-Zwolle Virologists: N K T Back,

M E G Bakker, dr B Berkhout, S Jurriaans, (Amsterdam); Th Cuijpers,
(Amsterdam); P ] G M Rietra, K ] Roozendaal, (Amsterdam); W Pauw,

A P van Zanten, Dhr P H M (Amsterdam); B M E von Blomberg,

P Savelkoul, (Amsterdam); C M A Swanink, (Arnhem); P F H Franck,

A 'S Lampe, HAGA, (Leyenburg-Den Haag); Dhr C L (Westeinde-Den
Haag); R Hendriks, Streeklaboratorium Twente-Enschede; ] Schirm,

Dhr Benne, (Groningen); D Veenendaal, (Haarlem); H Storm, ] Weel,

] H van Zeijl, (Leeuwarden); A C M Kroes, H C ] Claas, (Leiden);

CAM YV A Bruggeman, V ] Goossens, (Maastricht); ] M D Galama,

W ] G Melchers, Mevr Y A G Poort, (Nijmegen); G ] ] Doornum,

M G Niesters, A D M E Osterhaus, M Schutten, (Rotterdam);

A G M Buiting, Mevr C A M Swaans, (Tilburg); C A B Boucher,

R Schuurman, (Utrecht); E Boel, A F Jansz, (Veldhoven).

The Multicentre Study Group on EuroSIDA (national coordinators in
parenthesis, 73 sites): Argentina: (M Losso), A Duran, Buenos Aires.
Austria: (N Vetter), Vienna. Belarus: (I Karpov), A Vassilenko, Minsk.
Belgium: (N Clumeck) S De Wit, B Poll, Brussels; R Colebunders,
Antwerp. Czech Republic: (L Machala) H Rozsypal, Prague; D Sedlacek,
Plzen. Denmark: (] Nielsen) ] Lundgren, T Benfield, O Kirk, Copenhagen;
] Gerstoft, T Katzenstein, A-B E Hansen, P Skinhgj, Copenhagen;

C Pedersen, Odense. Estonia: (K Zilmer), Tallinn. France: (C Katlama),
J-P Viard, P-M Girard, Paris; T Saint-Marc, P Vanhems, Lyon; C Pradier,
Nice; F Dabis, Bordeaux. Germany: M Dietrich, C Manegold, Hamburg;
J van Lunzen, H-J Stellbrink, Hamburg; S Staszewski, M Bickel, Frankfurt;
F-D Goebel, Munich; G. Fitkenheuer, Cologne; ] Rockstroh, Bonn; R
Schmidt, Hannover. Greece: (] Kosmidis) P Gargalianos, H Sambatakou,
] Perdios, G Panos, A Filandras, E Karabatsaki, Athens. Hungary:

(D Banhegyi), Budapest. Ireland: (F Mulcahy), Dublin. Israel: (I Yust)

D Turner, M Burke, Tel Aviv; S Pollack, G Hassoun, Haifa: Z Sthoeger,
Rehovot; S Maayan, Jerusalem. Italy: (A Chiesi), Rome; R Esposito,

R Borghi, Modena; C Arici, Bergamo; R Pristera, Bolzano; F Mazzotta,

A Gabbuti, Firenze; V Vullo, M Lichtner, Rome;
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A Chirianni, E Montesarchio, Presidio Ospedaliero AD. Cotugno, Napoli;
Antonucci, F Tacomi, Narciso, Zaccarelli, Rome; A Lazzarin, R Finazzi,

A D’Arminio Monforte, Milan. Latvia: (L Viksna), Riga. Lithuania:

(S Chaplinskas), Vilnius. Luxembourg: (R Hemmer), T Staub,
Luxembourg. Netherlands: (P Reiss), Amsterdam. Norway: (] Bruun)

A Maeland, V Ormaasen, Oslo. Poland: (B Knysz) ] Gasiorowski, Medical
University, Wroclaw; A Horban, Warsaw; D Prokopowicz,

A Wiercinska-Drapalo, Bialystok; A Boron-Kaczmarska, M Pynka,
Szczecin; M Beniowski, E Mularska, Chorzow; H Trocha, Gdansk.
Portugal: (F Antunes) E Valadas, Lisbon; K Mansinho, Lisbon; F Matez,
Lisbon. Romania: (D Duiculescu), Victor Babes, Bucarest;

A Streinu-Cercel, Bucarest. Russia: E Vinogradova, A Rakhmanova,

St Petersburg. Serbia: & Montenegro (D Jevtovic), Belgrade. Slovakia:

(M Mokras), D Stanekova, Bratislava. Spain: (] Gonzélez-Lahoz),

M Sanchez-Conde, T Garcia-Benayas, L Martin-Carbonero, V Soriano,
Madrid; B Clotet, A Jou, ] Conejero, C Tural, Badalona; JM Gatell, JM Miro,
Barcelona. Sweden: (A Blaxhult), Solna; A Karlsson, Stockholm;

P Pehrson, Huddinge. Switzerland: (B Ledergerber), R Weber, Ziirich;

P Francioli, A Telenti, Lausanne; B Hirschel, V Soravia-Dunand, Geneve;
H Furrer, Bern. Ukraine: (E Kravchenko), N Chentsova, Kyiv. United
Kingdom: (S Barton), London; AM Johnson, D Mercey, London; A Phillips,
MA Johnson, A Mocroft, London; M Murphy, London; ] Weber, G Scullard,
London; M Fisher, Brighton; R Brettle, Edinburgh. Virology group:

C Loveday, B Clotet (Central Coordinators) plus ad hoc virologists from
participating sites in the EuroSIDA Study. Steering Committee:

F Antunes; A Blaxhult; N Clumeck; ] Gatell; A Horban; A Johnson;

C Katlama; B Ledergerber (chair); C Loveday; A Phillips; P Reiss; S Vella.
Coordinating centre staff: ] Lundgren (project leader), I Gjerup, O Kirk,

N Friis-Moeller, A Mocroft, A Cozzi-Lepri, W Bannister, D Mollerup,

D Podlevkareva, C Holkmann Olsen, | Kjar. Collaborations in HIV
Outcomes Research US (CHORUS) (4 sites): S Raffanti, D Dieterich,

A Justice, S Becker, A Scarsella, G Fusco, B Most, R Balu, R Rana,

R Beckerman, T Ising, ] Fusco, R Irek, B Johnson, A Hirani,

E DeJesus, G Pierone, P Lackey, C Irek, A Johnson, | Burdick, S Leon,

J Arch. Frankfurt HIV Cohort (1 site): S Staszewski, EB Helm,

A Carlebach, A Miiller, A Haberl, G Nisius, T Lennemann, C Rottmann,
T Wolf, C Stephan, M Bickel, M Mésch, P Gute, L Locher, T Lutz,

S Klauke, G Knecht (Clinical Group); HW Doerr, M Stiirmer (Virology
Group); B Dauer (Scientific Advisor); N von Hentig (Pharmacology
Group); B Jennings (Data Management). Aquitaine Cohort ANRS CO3

(6 sites): Scientific committee: ] Beylot, G Chéne, F Dabis, M Dupon,

M Longy-Boursier, JL Pellegrin, JM Ragnaud, and R Salamon.
Methodological coordination: F Dabis, G Chéne, R Thiébaut, C Lewden,
and S Lawson-Ayayi. Medical coordination: M Dupon, P Mercié,

JF Moreau, P Morlat, JL Pellegrin, JM Ragnaud, N Bernard, D Lacoste,

D Malvy, and D Neau. Data Management and Analysis: M] Blaizeau,

M Decoin, S Delveaux, C Hannapier, S Labarrére, V Lavignolle-Aurillac,

B Uwamaliya-Nziyumvira, G Palmer, D Touchard, E Balestre, A Alioum,
H Jacqmin-Gadda, and R Thiébaut.

Participating physicians: Bordeaux University Hospital: ] Beylot, P Morlat,
N Bernard, M Bonarek, F Bonnet, B Coadou, P Gellie, D Lacoste, C Nouts;
M Dupon, F Bocquentin, H Dutronc, S Lafarie; M Longy-Boursier,

P Mercié, A Aslan, D Malvy, T Pistonne, P Thibaut, R Vatan; JM Ragnaud,
D Chambon, C De La Taille, C Cazorla, D Neau, A Ocho; JL Pellegrin,

JF Viallard, O Caubet, C Cipriano E Lazaro; P Couzigou, L Castera;

H Fleury, ME Lafon, B Masquelier, I Pellegrin; D Breilh; JF Moreau,

P Blanco, Dax Hospital: P Loste, L Caunégre, Bayonne Hospital: F Bonnal,
S Farbos, M Ferrand, Libourne Hospital: ] Ceccaldi, S Tchamgoué, Mont
de Marsan Hospital: S De Witte, Villeneuve sur Lot Hospital: E Buy.
HAART Observational Medical Evaluation and Research (HOMER),
British Columbia Centre for Excellence in HIV/AIDS (96 sites):

C Alexander, R Barrios, P Braitstein, Z Brumme, K Chan, H Cote,

N Gataric, | Geller, S Guillemi, PR Harrigan, M Harris, R Hogg, R Joy,

A Levy, ] Montaner, V Montessori, A Palepu, E Phillips, P Phillips, N Press,
M Tyndall, E Wood, B Yip. Royal Free Hospital Cohort (1 site): | Ballinger,
S Bhagani, R Breen, P Byrne, A Carroll, I Cropley, Z Cuthbertson,

T Drinkwater, T Fernandez, AM Geretti, G Murphy, D Ivens, M Johnson,
S Kinloch-de Loes, M Lipman, S Madge, B Prinz, D Robertson Bell,

S Shah, L Swaden, M Tyrer, M Youle (Clinical); C Chaloner, H Gumley,

] Holloway, D Puradiredja, ] Sweeney, R Tsintas (Data Management);

W Bannister, L Bansi, A Cozzi-Lepri, Z Fox, F Lampe, A Mocroft,
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A Phillips, C Sabin, C Smith (Epidemiology/Biostatistics); E Amoah,

G Clewley, L Dann, B Gregory, I Jani, G Janossy, M Kahan, C Loveday,
M Thomas (Laboratory) South Alberta Clinic (1 site): J Gill, R Read.
Koln/Bonn Cohort (2 sites): G Fitkenheuer, ] Rockstroh, N Schmeisser,
K Voigt, ] C Wasmuth, A Wohrmann.
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