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SUMMARY

Optimal antiretroviral strategies for HIV-infected patients still need to be established. To this end a

decision tree including different antiretroviral strategies that could be adopted for HIV-infected

patients was built. A 10-year follow-up was simulated by using transitional probabilities estimated

from a large cohort using a time-homogeneous Markov model. The desired outcome was for

patients to maintain a CD4 cell count of>500 cells/mm3 without experiencing AIDS or death.

For patients with a baseline HIV viral loado5 log10 copies/ml, boosted protease inhibitor-based

immediate highly active antiretroviral therapy (HAART) allowed them to spend 12% more time

with CD4o500/mm3 than did delayed HAART (6.40 vs. 5.69 and 5.57 vs. 4.90 years for baseline

CD4o500 and 350–499/mm3, respectively). In patients with a baseline HIV viral loadf3.5

log10 copies/ml, delayed HAART performed better than immediate HAART (6.43 vs. 6.26 and 5.95

vs. 5.18 for baseline CD4o500 and 350–499/mm3, respectively). Immediate HAART is beneficial in

patients with a baseline HIV viral loado5 log10 copies/ml, whereas deferred HAART appears to be

the best option for patients with CD4o350/mm3 and baseline HIV viral load<3.5 log10 copies/ml.
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INTRODUCTION

Despite the marked decrease in HIV-related mortality

and morbidity since the introduction of highly active

antiretroviral therapy (HAART), the best therapeutic

strategy has yet to be established. In patients with

CD4 cell counts >350 cells/mm3 and HIV viral loads

<100 000 copies/ml, current guidelines generally rec-

ommend deferring therapy, given the low absolute

risk of AIDS-defining clinical events before this

threshold [1–6] and the risk of both HIV resistance

and antiretroviral-related toxicity.
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On the other hand, reaching and maintaining a

CD4 level >500/mm3 for at least 5 years on HAART

reduces mortality to a level similar to that in those

without HIV infection [7]. Since the likelihood of

reaching a CD4 level >500/mm3 is higher in patients

starting HAART at high CD4 levels [8–10], it can thus

be speculated that early HAART could be associated

with a clinical benefit. The improvements in tolerance

to and the efficacy of recent antiretroviral regimens,

associated with a potential clinical interest of better

virological control [11], and a lower risk of HIV re-

sistance, could strengthen this approach [6, 12, 13].

Besides the ‘when to start question’, the ‘what to

start with’ question needs to be answered. Most thera-

peutic trials observed that the efficacy of first-line

HAART including two nucleoside analogue reverse

transcriptase inhibitors (NRTI) plus either a boosted

protease inhibitor (PI-based HAART) was similar

to that using a non-nucleoside reverse transcriptase

inhibitor (NNRTI-based HAART). However, the dif-

ferent safety profiles [14, 15], the potential difference

in immunological outcome [16] and the difference re-

garding the genetic barrier may induce significant

differences over time.

Two recent large cohort studies concluded that, in

the case of immediate HAART, not only were patients

with CD4 levels between 350 and 450–500/mm3 at a

lower relative risk of AIDS and/or death [17, 18], but

also that those with CD4 >500/mm3 were at a lower

relative risk of death [18]. However, no randomized

trial tested specifically the ‘when and what to start ’

question. In addition, HIV infection has become a

chronic disease. Thus, we need to identify the best

strategy while bearing in mind the positive and nega-

tive consequences over a period of at least 10 years.

Decision analysis using Markov modelling is known

to be the most appropriate method in such cases. This

is why it was applied rather frequently in the field,

mainly to perform cost-effectiveness analyses [19, 20].

However, is also implies that enough data on the main

inputs are available. In a previous study, we applied

a Markov model to a prospective cohort of HIV-

infected patients on different HAART strategies to

assess the factors for clinical and immunological evol-

ution [21]. In the present study, our aim was to build

a decision tree including the different antiretroviral

strategies that could be adopted, and then by using

the transitional probabilities drawn from our

Markov model, to determine the best strategy in HIV-

infected patients according to their baseline charac-

teristics.

METHODS

Study design

This study was conducted using a decision analysis

design [22]. We used a decision tree to simulate the

different treatment strategies and final outcomes for

virtual patients according to their baseline character-

istics and intermediate evolution (Figs 1, 2).

The decision tree included the alternative thera-

peutic strategies of interest. Then, the potential

subsequent events of interest (clinical, immuno-

logical, therapeutic) were added. The evolution of

the virtual patients towards the different events was

simulated over repeated 1-year periods. For each of

the subsequent events, 1-year probabilities of event

occurrence were applied according to the character-

istics of the virtual patients at the beginning of each

period. These probabilities were obtained from a

previous study [21]. Utility values were then asso-

ciated with the different events (the greater the in-

terest of an event, the higher the utility value). The

combination of utility values with the distribution

of probabilities allowed us to calculate an inter-

mediate expected value (or score). The process was

repeated ten times using a Markov process to simu-

late evolution over 10 years and to calculate a

final score for each strategy (the higher the final

score, the better the strategy). All analyses were

performed with decision analysis software (TreeAge

ProTM 2006 HealthCare, TreeAge Software Inc.,

USA).

Strategies compared and decision tree structure

Four main strategies were compared: (1) no initial

treatment, potentially followed by NNRTI-based

HAART when the CD4 count fell to<350 cells/mm3 ;

(2) no initial treatment, potentially followed by

boosted PI-based HAART when the CD4 count

fell to <350 cells/mm3 ; (3) immediate NNRTI-based

HAART; and (4) immediate boosted PI-based

HAART. It was assumed that HAART once started

would never be stopped, and that the initial HAART

schedule would have to be changed in some patients,

in particular for tolerance or efficacy issues. In the

latter, it was also assumed that a patient would re-

ceive only one NNRTI-based HAART during fol-

low-up. For all HAART schedules, boosted-PI or

NNRTI were associated with a backbone of two

NRTIs.
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Clinical and immunological events

The events in the decision tree were (1) to have a CD4

count o500/mm3, or (2) to have a CD4 count o350

and<500/mm3 (350–499), or (3) to have a CD4 count

o200 and<350/mm3 (200–349), or (4) to have a CD4

count <200/mm3, without experiencing clinical pro-

gression (AIDS or death) ; or (5) to experience clinical

progression to AIDS or death (whatever the CD4

count).

Probabilities of evolution

The 1-year transitional probabilities for each of the

potential events were estimated in a previous study [21]

from the ICONE cohort using a time-homogeneous

Markov model [23]. Briefly, this cohort included 2126

consecutive HIV-1 infected adults (>15 years) seen

for the first time and prospectively followed in one of

the six participating centres from July 1996 to June

2004. The baseline characteristics of these patients

are presented in Table 1. One-year transitional prob-

abilities from one immunological state to another were

estimated from the 44 021 transitions observed in this

cohort (Table 2) according to the HIV viral load, the

HAART status, the type of HAART, and the number

of previous antiretroviral treatments. In HAART-

treated patients, this cohort also allowed us to estimate

the likelihood that a patient would remain on the

same therapeutic schedule during the 1-year period,

or change to another one (from one boosted-PI to

another boosted-PI, from NNRTI-based to boosted-

PI, or from boosted-PI to NNRTI-based for NNRTI-

naive patients).

Utilities

A utility value was associated with each event as a

measure of relative preference, ranging from 0 (highly

unwanted) to 1 (highly desired). In the main analysis,

a utility value of 1 was associated with a CD4 count

o500/mm3 (i.e. in this analysis the only therapeutic

goal) and a value of 0 was associated with all the other

events. A secondary analysis was performed attribut-

ing a utility value of 0 to AIDS or death (in this case

the only event to avoid) and 1 for all the states with-

out clinical progression to AIDS or death.

In another secondary analysis, we used life expect-

ancy as a measure of each outcome’s ‘utility’. The

DEALE method was used [24]. Since our target

population comprised subjects aged 35 years infected

with HIV, we used the data from the ICONE cohort
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Baseline immunological
and virological

characteristics of virtual
untreated patients

HAART unmodified

HAART
changed

2nd line PI

NNRTI

PI-based HAART

PI-based HAART

Untreated

First 1-year period Next 1-year period

Intervention
(therapeutic strategy)

One-year evolution
(events)

Therapeutic
schedule

One-year
evolution

CD4 ≥500/mm3

HIV VL ≤3.5 log10 cp/ml

HIV VL ≤3.5 log10

HIV VL 3.5–5 log10

HIV VL ≤3.5 log10

HIV VL ≥5 log10

HIV VL ≥5 log10

HIV VL ≥5 log10

HIV VL ≥5 log10

HIV VL ≤2.3 log10

HIV VL 2.3–5 log10

HIV VL ≤3.5 log10

HIV VL ≤3.5 log10

HIV VL 3.5–5 log10

HIV VL 3.5–5 log10

HIV VL 3.5–5 log10

HIV VL ≥5 log10

CD4 ≥500/mm3

CD4 ≥500/mm3

CD4 350–499/mm3

CD4 200–349/mm3

CD4 ≥500/mm3

CD4 <200/mm3

CD4 350–499/mm3

CD4 200–349/mm3

CD4 <200/mm3

AIDS/death

AIDS/death

CD4 350–499/mm3

CD4 <200/mm3

CD4 ≥500/mm3

CD4 350–499/mm3

CD4 200–349/mm3

CD4 <200/mm3

AIDS/death

AIDS/death

CD4 200–349/mm3

CD4 ≥500/mm3

HIV VL 3.5–5 log10 cp/ml

CD4 ≥500/mm3

HIV VL ≥5 log10 cp/ml

CD4 350–499/mm3

HIV VL ≤3.5 log10 cp/ml

CD4 350–499/mm3

HIV VL 3.5–5 log10 cp/ml

Untreated – delayed HAART
(if HAART needed: PI)

Untreated – delayed HAART
(if HAART needed: NNRTI)

Immediate HAART
boosted NNRTI-based

Immediate HAART
PI-based

Fig. 2. Schematic representation of a part of the decision tree. From the immunological and virological baseline characteristics of the patients (left part), four different
antiretroviral strategies can be used (e.g. as shown with patients with baseline CD4>500/mm3 and HIV viral load between 3.5 and 5 log10 copies/ml, middle part). According

to the strategy used and the characteristics of the patients, subsequent clinical, immunological and virological events occur with different probabilities (estimated in a previous
observational study). As examples, subsequent potential evolutions and therapeutic schedules are shown in the right upper part for initially untreated patients, and in the right
lower part for those immediately treated with boosted PI-based HAART. cp/ml, copies/ml ; HIV VL, HIV viral load; HAART, highly active antiretroviral therapy; NNRTI,

non-nucleoside reverse transcriptase inhibitor ; PI, protease inhibitor.
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to estimate the specific mortality rates for each CD4

state. The general mortality rate (1/life expectancy)

was derived from the data of the Institut National de

la Statistique et des Etudes Economiques (INSEE).

The specific and the general mortality rates were added

to obtain the overall mortality rate, and thus overall

life expectancy (1/overall mortality rate). By doing

this, life expectancies were 23, 35, 38 and 39 years,

for 35-year-old patients with a baseline CD4 count

of <200/mm3, 200–349/mm3, 350–499/mm3, and

o500/mm3, respectively. A penalty was then applied

for each year spent in a state <500/mm3 (penalties of

0.25, 0.5, 0.75 for the immunological states 350–499,

200–349, <200 CD4/mm3, respectively) to indirectly

take into account the quality of life.

Decision analysis

In order to identify the most efficient strategy, the final

expected value (or score) for each strategy was calcu-

lated by cumulating the intermediate 1-year period

scores, weighted by the probability of beginning the

1-year period with these characteristics. The best

strategy corresponded to the one with the best score at

10 years or the best expected life expectancy.

Sensitivity analyses

To assess the stability of the results, sensitivity

analyses were performed by speculating that HAART

efficacy may have improved in the last years. The

1-year transitional probabilities of reaching a higher

immunological state (or staying at the same immuno-

logical level for the CD4 o500/mm3 state) were thus

increased by 1–8%, and in parallel the transitional

probabilities of reaching a lower immunological state

were decreased by 1–8%.

RESULTS

Expected outcomes according to the different

antiretroviral strategies

The expected results of the different antiretroviral

strategies according to baseline CD4 count and HIV

viral loads are shown in Table 3. In delayed initiation

of HAART, the median delays before starting

HAART, estimated from the decision tree, are sum-

marized in Table 4.

The higher the baseline CD4 state, the higher the

expected value, whatever the antiretroviral strategy

used. For baseline CD4 o500 and 350–499/mm3,

Table 1. Baseline characteristics of the 2126 patients

included in the study (ICONE group, 1996–2004)

n %

Age (years)

<30 640 30
30–45 1080 51
o45 406 19

Males 1515 71

Transmission group
At-risk heterosexual intercourse 948 44
Men-to-men sexual intercourse 779 37

Intravenous drug use 166 8
Haemophilia/transfusion 31 2
Other 27 1

Unknown 175 8

HBs antigenemia

Negative 1791 84
Positive 181 9
Unknown 154 7

HCV serological status
Negative 1757 83

Positive 223 10
Unknown 146 7

Diagnosis before 1 Jan. 2000 1078 51

Baseline weight (kg)
<60 459 22
60–90 1446 68
o90 137 6

Unknown 84 4

AIDS at baseline 208 10

Baseline viral load (log10 copies/ml)

<2.3 171 8
2.3–5 1034 49
o5 497 23
Unknown 424 20

Baseline CD4 cell count (cells/mm3)*

o500 652 30
350–499 436 21
200–349 530 25
<200 508 24

Antiretroviral therapy
HAART (PI) 1062 50.0

HAART (NNRTI) 824 38.8
HAART (NRTI) 248 11.7
HAART (NNRTI+ PI) 76 3.6

>6 molecules or other associations 268 12.6

HAART, Highly active antiretroviral therapy ; NNRTI,
non-nucleoside reverse transcriptase inhibitor ; NRTI,
nucleoside reverse transcriptase inhibitor ; PI, protease

inhibitor.
* Missing values of CD4 cell count were imputed using
previous or next measurement, if the time-lapse between

the two follow-ups was <3 months for patients without
any antiretroviral treatment, or <1 month for treated
patients.
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immediate HAART was associated with a better out-

come in patients with a baseline HIV viral load o5

log10 copies/ml, the score for delayed strategies being

10% lower than that for the best strategy (immediate

boosted PI-based HAART). In contrast, no clear

difference was observed in patients with baseline CD4

o350/mm3 and baseline HIV viral load<5 log10 cop-

ies/ml. Delayed HAART was even found to perform

better than immediate HAART in patients with base-

line CD4 350–499/mm3 and HIV viral loadf3.5 log10
copies/ml. When HAART was implemented immedi-

ately, baseline HIV viral load did not influence the

outcome, whereas with delayed therapy, the higher

the baseline HIV viral load, the worse the outcome.

Starting immediate antiretroviral treatment with

boosted PI-based rather than NNRTI-based HAART

was associated with a slightly better outcome in

patients with baseline HIV viral loado5 log10 copies/

ml, whatever their baseline CD4 count (Table 3).

The direction and the magnitude of these differ-

ences were similar when attributing a utility of 0 for

AIDS or death and 1 for all other situations.

Life expectancy

A difference of>1 year (for a 35-year-old patient) was

observed in favour of immediate PI-based HAART

in patients with CD4 o350/mm3 HIV viral load

o5 log10 copies/ml (33.2 vs. 30.1 years in case of de-

layedHAART). Conversely, life expectancywas 1 year

longer with delayed HAART than with immediate

HAART for patients with baseline CD4 of 350–499/

mm3 and HIV viral load f3.5 log10 copies/ml (34 vs.

33 years).

In case of immediate HAART, although no clear

difference in life expectancy was observed for patients

with baseline immunological states o500/mm3 (mean

33.1 years) and 350–499/mm3 (33 years), they were

Table 2. Number of transitions from one stage to another (ICONE group, n=2126, 1996–2004)

Stage at time t

Stage at time t+1

o500 cells/mm3 350–499 cells/mm3 200–349 cells/mm3 <200 cells/mm3 AIDS/death

o500 cells/mm3 11 420 1763 179 22 24
350–499 cells/mm3 1979 4625 1203 45 19
200–349 cells/mm3 200 1488 4386 568 31

<200 cells/mm3 22 54 761 3072 102

Table 3. Decision tree analyses results of the different antiretroviral strategies: 10-year expected values (scores)

according to baseline CD4 counts and HIV viral loads

Baseline

CD4 (/mm3)

Baseline
HIV viral load

(log10 copies/ml)

Immediate
boosted
PI-based

HAART

Immediate
NNRTI-based

HAART

Delayed
boosted
PI-based

HAART

Delayed
NNRTI-based

HAART

o500 f3.5 6.42 6.10 6.38 6.47
3.5 to <5 6.24 6.26 6.32 6.42

o5 6.40 6.09 5.69 5.80

350 to <500 f3.5 5.12 5.23 5.90 6.00

3.5 to <5 5.55 5.72 5.58 5.68
o5 5.57 5.39 4.90 4.98

200 to <350 f3.5 4.99 4.62 — —
3.5 to <5 5.25 5.16 — —

o5 5.57 5.40 — —

<200 3.5 to <5 4.13 4.46 — —
o5 4.14 4.13 — —

HAART,Highly active antiretroviral therapy;NNRTI, non-nucleoside reverse transcriptase inhibitor ; PI, Protease inhibitor.
The higher the score, the better the outcome. Best antiretroviral strategies for each baseline CD4 and HIV viral load
stratum are indicated in light grey (difference f10% with the worst strategy) or dark grey (difference >10% with the worst

strategy).
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higher than expected in those with baseline immuno-

logical states of 200–349/mm3 (32.6 years, mean dif-

ference 0.5 year) and <200/mm3 (29.8 years, mean

difference 3.3 years).

Sensitivity analysis

Increasing the transitional probability of passing from

one immunological state to a better one by 1–8%

percent and decreasing the transitional probability of

passing from one immunological state to a worse

one also by 1–8% did not modify the ranking of the

different strategies for patients with baseline CD4

o350/mm3 and HIV viral load f3.5 log10 copies/ml.

In contrast, in patients with baseline CD4 o350/mm3

and an HIV viral load between 3.5 and 5 log10 copies/

ml, a relative increase of 4.3% in the transitional

probability did modify the ranking of the different

strategies, favouring immediate vs. delayed HAART

(Fig. 3).

DISCUSSION

In the ‘when to start ’ and ‘what to start with’ debate,

decision tree analysis, which has already been used in

the field of HIV infection [19], may be a useful tool,

Indeed, it will allow clinicians to model therapeutic

approaches and subsequent outcomes in a real life

setting, and may help to build a hierarchy of strategies

in order to determine the best one to use in clinical

practice [22]. It uses the transitional probabilities of

evolution to a different state according to different

covariates, which could not be obtained directly from

classical time-to-event models, such as the Cox pro-

portional hazard model. In our study, these tran-

sitional probabilities were drawn from a real-life

prospective cohort, the characteristics of which are

consistent with other main HIV cohorts [21]. For

example, time to HAART initiation in the case of a

delayed strategy in our decision tree analysis (e.g. from

1.73 to 2.74 years for patients with baseline CD4

o500/mm3) is consistent with the median 60–80/mm3

per year CD4 decline slope usually reported [25–27].

Moreover, it is of interest that changing the values of

7.30
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Fig. 3. Sensitivity analysis by increasing the transitional probabilities from one immunological stage to a better one (and
symmetrically by decreasing the transitional probabilities to a worse one) from 1% to 8% in patients with baseline HIV viral
load between 3.5 and 5 log10 copies/ml. (a) Baseline CD4 >500/mm3 or (b) between 350 and 500/mm3, according to the

antiviral strategy used.

Table 4. Median time to HAART initiation according

to baseline characteristics in case of delayed HAART

Baseline

CD4 (/mm3)

Baseline
HIV viral load

(log10 copies/ml)

Median
delay to

boosted
PI-based
HAART

(years)

Median
delay to

NNRTI-
based
HAART

(years)

>500 f3.5 2.74 2.60
3.5 to <5 2.69 2.54
o5 1.89 1.73

350–500 f3.5 1.96 1.82

3.5 to <5 1.58 1.39
o5 0.97 0.97

HAART, Highly active antiretroviral therapy ; NNRTI,
non-nucleoside reverse transcriptase inhibitor ; PI, Protease
inhibitor.
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the different possible events did not significantly

modify the results obtained, underlining the high

stability of the decision analysis results.

The first result is that immediate HAART for

patients with a baseline HIV viral load >5 log10 cop-

ies/ml was associated with a better immunological

and clinical outcome than in those with delayed

HAART. In contrast, delaying HAART appears to

be the best option in patients with a baseline CD4

count >350/mm3 and a low baseline HIV viral load

(f3.5 log10 copies/ml), since the extreme hypothesis

of an additional relative increase of up to 8% in the

likelihood of clinical and immunological improve-

ment on HAART did not change the ranking of the

different strategies.

In patients with CD4 o350/mm3 and an HIV viral

load between 3.5 and 5 log10 copies/ml, no clear dif-

ference was observed. The long-term potential toxicity

of HAART [14, 15] could thus lead to a preference for

delayed HAART in these patients, even though it has

recently been shown that the higher the CD4 count

at HAART initiation, the lower the risk of HAART-

related side-effects such as renal insufficiency, peri-

pheral neuropathy and anaemia [28]. Moreover, a

relative increase of at least 4.3% in response to

HAART made immediate HAART preferable to de-

layed strategies. This increase probably reflects the

progress made during recent years in the manage-

ment and increasing virological efficacy of HAART

[18, 29, 30].

Second, no clear difference in clinical and immuno-

logical outcome was found between boosted-PI and

NNRTI-based HAART, even though there was a

trend towards a benefit of boosted-PI HAART in

patients with a high baseline HIV viral load (o5

log10 copies/ml). Rather than benefiting from a mild

‘direct ’ immunological gain [16], patients with high

levels of HIV replication first treated with low genetic

barrier drugs, such as NNRTIs, could be at a disad-

vantage because of the relative weight of lack of ad-

herence and of subsequent selection of HIV mutations

[30]. On the other hand, it could be advocated that

NNRTIs may be associated with faster viral decay

and greater efficacy at high viral loads [31], and thus

contribute to the lack of difference in patients on de-

layed HAART.

Of interest, the higher the baseline CD4 count, the

better the expected outcome, whatever the strategy

used. The baseline CD4 count still appears to have

an impact on subsequent immunological and clini-

cal evolution in patients in the HAART era [32],

probably because the likelihood of reaching a CD4

count >500/mm3 is greater in patients starting

HAART at higher CD4 levels [8–10]. This therefore

indirectly reflects the high prognostic value of the

CD4 level reached on HAART [32]. Moreover, in the

case of delayed HAART, the higher the baseline HIV

viral load, the worse the outcome. This is consistent

with the results of previous cohort studies [5, 33], and

probably reflects the poorer immunological outcome

in cases of uncontrolled high level HIV replication in

the absence of treatment. In contrast, when HAART

is implemented immediately, the significance of base-

line HIV viral load is outweighed by HIV viral load on

treatment, and no longer influences the outcome [32].

Nevertheless, several limitations must be acknowl-

edged. The study period ended in mid-2004, and the

transitional probabilitiesmay not accurately reflect the

impact of currentHAART, even thoughonly currently

recommended therapeutic schemes (i.e. HAART

including two nucleoside inhibitors plus either a

NNRTI or a PI boosted by ritonavir) were con-

sidered. The impact of a provider bias on transitional

probabilities cannot be excluded either [5]. In addition

to the ‘physiological ’ fluctuation of the absolute CD4

count observed on HAART in patients with CD4

>500/mm3 [25], fluctuations due to adherence, toler-

ance and resistance were not directly assessed. These

are likely to explain why the final score for patients

with CD4 >500/mm3 and immediately put on

HAART was 6.4, far below the ideally expected dur-

ation of 10 years. This could also explain the mild

gain in life expectancy observed in patients on im-

mediate HAART in our study (3.3 years between CD4

<200/mm3 ando350/mm3), since we considered that

each year spent with a CD4 count <500/mm3 corre-

sponded to 4–8 months with an optimal CD4 level

(which is a difficult hypothesis). This gain in life ex-

pectancy is lower than that observed in a large cohort

study (>7 years [34]), but within the range of another

recent study (difference from 5.7 years to 0 between

CD4 <200/mm3 and CD4 o500/mm3 for a 40-year-

old patient, depending on the level of adherence and

HAART-related toxicity) [35]. The differences in tol-

erance to, adherence to, and the virological efficacy of

HAART probably explain these different gains. The

increase in tolerance to HAART and its virological

efficacy over time [18], in particular since the com-

pletion of our study, should, however, strengthen the

benefits observed on HAART. On the other hand, it

cannot be excluded that substantial sampling vari-

ability may have had an impact on the transitional

1842 L. Piroth and others

https://doi.org/10.1017/S0950268810002980 Published online by Cambridge University Press

https://doi.org/10.1017/S0950268810002980


probabilities, even though they are consistent with

those observed in other cohorts. There is no statistical

variability, since only the central estimation of the

transitional probabilities (but not their distribution) is

available when estimated from the Markov model.

Thus only one estimate for each situation is used in the

decision tree analysis. The only way to control this

uncertainty was to perform representative sensitivity

analyses of the different conceivable scenarios, as we

did. Immediate HAART was always found to be ben-

eficial in patients with CD4 <350/mm3 (data not

shown).

It cannot also be excluded that 1-year transition

may not be sufficient to capture important aspects

of disease progression, in particular non-AIDS de-

fining morbidity. Moreover, the outcomes did not

directly include this non-AIDS-defining morbidity,

of growing importance [11]. However, defining the

preferred outcome as reaching and maintaining CD4

>500/mm3 in the main analysis indirectly took non-

AIDS-defining morbidity into account, since this

threshold was associated with a lower risk not only

of AIDS but also of non-AIDS morbidity and mor-

tality in untreated and treated patients [7, 9, 11, 36].

It is important to point out that the complementary

analysis focusing only on AIDS or death showed

similar results and did not modify the direction and

the magnitude of the differences observed.

In conclusion, this study, which relies on decision

analyses that take into account not only immuno-

logical but also virological characteristics at baseline

and real-life inputs, provides new data on the ‘when

to start ’ debate. While delayed HAART still appears

to be the best approach in patients with a baseline

CD4 count >350/mm3 and an HIV viral load <3.5

log10 copies/ml, immediate HAART is likely to be of

interest in those with an HIV viral load >5 log10 cop-

ies/ml, with a slight preference towards boosted PI-

based HAART. In those with a baseline HIV viral

load between 3.5 and 5 log10 copies/ml, improvements

in the management and virological efficacy of current

antiretroviral drugs should favour immediate

HAART. Even though these results are consistent

with other recent findings [17, 18], therapeutic trials

are needed to help determine the best therapeutic ap-

proach for HIV-infected patients.
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