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P
lasma HIV-1 RNA levels are considered the
best prognostic factor in both untreated [1]
and treated [2] HIV-1 infected patients. Re-

cent reports have however questioned the value
of this parameter in subjects taking highly active
antiretroviral therapy (HAART) including pro-
tease-inhibitor drugs [3, 4]. We analysed an on-
going cohort of HIV-1 positive subjects receiving
HAART to verify the relationship between viral
suppression induced by therapy and CD4 T-cell
counts. To be eligible patients should have re-
ceived therapy for at least 4 months and should
have performed regular controls of CD4 T-cells
and HIV-1 RNA plasma levels (basal, 4 and 8
months). Of 353 patients on HAART referring to
our Centre, 210 were eligible for analysis. Fifty-
one patients (24.3%) were affected by MDS and
141 (67.1%) had a previous therapeutic experi-
ence with antiretroviral drugs other than pro-
tease inhibitors. The nadir CD4 T-cell count was
< 100 cells/ml in 73 subjects (median value 32
cells/ml), between 100 and 200 cells/ml in 49
(median 140) and over 200 cells/ml in 88 (medi-
an 290, mean 330, range 200-800). The median
basal HIV-RNA plasma level was 120.000 range
from 1.000 to 750.000 copies/ml.
During therapy CD4 T-cell counts significantly
correlated (P < 0.0001) (table 1) with pre-treat-

ment nadir CD4 T-cell counts and with HIV-
RNA plasma levels both after 4 months (R2 =
0.02224; P = 0.0375) and 8 months (R2 = 0.02406,
P = 0.0474). The relationship between CD4 T-cell
counts and HIV-RNA plasma levels was more
evident when measures were stratified accord-
ing to the value of this last parameter. After 4
months patients with undetectable HIV-RNA
showed higher CD4 T-cell counts than patients
with HIV-RNA levels < 10.000 copies/ml (P =
NS) or ≥ 10.000 copies/ml (P < 0.0001). After 8
months the difference between patients with un-
detectable viral load and those with plasma
HIV-1 RNA > 10.000 copies/ml was always sig-
nificant (P = 0.004), but a marked decrement of
CD4 T-cells in patients with HIV-RNA < 10.000
copies/ml led to a significant difference between
them and subjects with undetectable viremia (P
= 0.009). Conversely the difference between pa-
tients with HIV-RNA levels < 10.000 copies/ml
and those with HIV-RNA levels ≥ 10.000
copies/ml that was present after 4 months (P =
0.001) disappeared at 8 months (figure 1A).
These data would suggest that the immunologi-
cal status before starting therapy is a key factor
for CD4 T-cell response to HAART; furthermore
HAART effect on CD4 T-cells is dependent on
the degree of viral suppression. However the

Table 1 - CD4 T-cell counts during therapy according to pre-treatment nadir CD4 T-cell counts (cells/µl)

Nadir CD4 4 months 8 months
mean SD 95% CI Mean SD 95% CI

<100 137 75 119 to 156 185 110 1.57 to 212
100-200 301 133 264 to 338 319 154 271 to 367
>200 530 195 486 to 574 507 186 459 to 554
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proportion of patients.
In our cohort only one patient showed disease
progression to AIDS (pulmonar tuberculosis)
and also the number of infections (6 localised
herpes zoster, 3 pneumonia, 1 oropharyngeal
mycosis) was low and not related to changes of
CD4 T-cell counts.
A sustained viral suppression seems to be need-
ed to maintain over-time an immunological re-
sponse, however partial reductions of HIV- 1
RNA levels induce at least a transient CD4 T-cell
response. This observation is strengthened by
results in patients with viral rebound while on
therapy or after treatment discontinuation (figu-
re 1) that, in many cases, showed a marked in-

wide inter-individual variability of our results
points out the necessity to re-assess the meaning
of therapeutic failure. The selection of viral mu-
tants with reduced cytopathogenicity or viral fit-
ness could be a possible explanation for the dis-
connection between CD4 T-cell counts and HIV-
1 RNA plasmatic levels that is observed in a re-
levant percentage of cases.
It is also possible that CD4 T-cell counts do not
reflect the complex changes related to functional
immune restoration. The maintenance of com-
plete viral suppression, as measured by unde-
tectable HIV-1 RNA plasma level, achievable
through the frequent change of partially active
therapies, could therefore be unwise in a large

Figure 1 - CD4 T-cell number according to HIV-1 RNA plasma levels  (1A); CD4 T-cell changes in patients with vi-
ral rebound or steadily positive HIV-1 plasma levels (1B)
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crease of CD4 T-cell counts.
We believe that viral suppression remains the
goal of antiretroviral treatments, however cur-
rent therapeutic guidelines have to be applied
wisely at least in patients with limited alterna-
tive therapeutic options not achieving a com-

plete viral suppression. Only a careful clinical
evaluation of patients leading to the individuali-
sation of therapies can maximise over time the
effect of HAART.
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Il valore prognostico del livello basale pla-
smatico di RNA HIV-1 in pazienti che intra-
prendono una HAART è stato di recente mes-
so in discussione.
Nel presente studio gli autori hanno messo in
relazione i valori basali di viremia e di CD4
con l’effetto di soppressione virale indotta da
HAART in una coorte di pazienti HIV-1 posi-
tivi. I dati ottenuti suggeriscono che l’effetto di
HAART è funzione sia dello stato immunolo-
gico del paziente, precedentemente all’inizio

della terapia, sia del livello di soppressione vi-
rale.
Dopo una breve disamina delle possibili cau-
se di non sovrapponibilità tra conta di CD4 e
livelli plasmatici di HIV-1 RNA, gli autori con-
cludono che la soppressione virale rappre-
senta l’obiettivo di un trattamento antiretro-
virale e che il massimo effetto terapeutico non
può prescindere da un’accurata valutazione
clinica del paziente al fine di individuare la
migliore terapia.

RIASSUNTO

The prognostic value of plasma HIV-1 RNA base-
line levels in patients who are going to receive
HAART has been recently questioned. In the pre-
sent study the authors correlated the baseline
counts of viremy and CD4 with the viral suppres-
sion induced by HAART in an ongoing cohort of
HIV-1 positive patients.
Data resulting from the study suggest that the
HAART effect on CD4 T-cells depends both on the

immunological status before starting therapy and
on the degree of viral suppression.
After briefly discussing about the possible causes of
disconnection between CD4 T-cells count and plas-
ma HIV-1 RNA levels, authors conclude that the vi-
ral suppression is the desired goal of antiretroviral
treatment and that the maximum effect of HAART
can be achieved by carefully clinically evaluating pa-
tients and individuating the best therapy.

SUMMARY
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