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SUMMARY

This study presents the immunophenotypic and functional analysis of lymphocyte subsets obtained from
peripheral blood and lymphoid tissue from HNindividuals treated with highly active anti-retroviral
therapy (HAART) alone or in combination with 6 million units international (MUI) s.c. IL-2. Before
treatment, the HIV patients had reduced CD4 and increased CD8 values in the peripheral blood and
lymphoid tissue and impaired cytokine production by peripheral blood mononuclear cells (PBMC).
After 24 weeks of treatment, all the HiVpatients demonstrated increased CD4 values in peripheral
blood and lymphoid tissue. The use of IL-2 did not promote an additional CD4 expansion compared
with HAART alone; increased ‘naive’ and CD2&D4 cells and reduced CDS8 cells were found in the
peripheral blood and lymphoid tissue of the IL-2-treated, but not of the HAART-treated patients. Both
types of treatment induced a significant reduction of the CD8/CDS&8Is. While HAART alone had
negligible effects on cytokine production by PBMC, the combined use of HAARI-2 was unable to
increase the endogenous production of IL-2, but caused an increase of IL-4, IL-13 and interferon-
gamma (IFNy) and a reduction of monocyte chemoattractant protein-1 (MCP-1) production. These
data suggest that, although in this schedule IL-2 has minimal efficacy on CD4 recovery when compared
with HAART alone, it produces an increase of ‘naive’ and CDZD4 cells and a partial restoration of
cytokine production. These data may be used to better define clinical trials aiming to improve the IL-2-
dependent immunological reconstitution of HIV-infected subjects.
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INTRODUCTION inducing the expression of activation markers and of cytolytic-
HIV causes immunodeficiency through the progressive destructioﬁ'pecmc :_;md non-cytolytic marke_rs e_md actlvm_es that_may be
of CD4* lymphocytes in the peripheral blood and in the lymphoid involved in the control of HIV replication and ultimately in HIV
tissue [1-6] disease progression [14—20]. These phenotypically defined CD4
Among CD4 cells, the CDASRACD62L" subset defines and CD8 subsets appear to be deeply perturbed by ongoing HIV
' infection and their measurements are used to establish the degree

the ‘naive’ cells, whose appearance after depletion of the . . ; .
immune system is considered to be a marker predictive of ho f!mmunel rgconstltutlon after anti-retroviral ther.aplelsj [5’.10’15]'
his description, however, represents an over-simplification of a

immune reconstitution [7—10]. In contr D45R@mpho- : o
une reconsfitution [7-10] contrast, CD4SRGympho complex phenomenon, where functional abnormalities of the

cytes represent mature ‘memory’ pre-existing cells. CD4 cells can

be further phenotypically defined by the measurement of costimy!mmune system, such as reduced cytokine production and

latory molecule expression, such as CD26 and CD28 [11—14]. Hl\pecreased lymphocyte proliferation to HIV- or non-HIV-specific

infection affects also the CD8lymphocyte subpopulations by Flznltlgf;?s, can be present in association with normal CD4 counts

Correspondence: P. De Paoli, Head of Microbiology, Immunology and The data available in literature agree with the fact that the most

Virology, Centro di Riferimento Oncologico, via Pedemontana, 33081€Cent anti-retroviral therapies allow a significant suppression of
Aviano, ltaly. HIV replication and a reversal of immune activation, but do not

E-mail: pdepaocli@ets.it permit a complete reconstitution of the immune system [21,22]. In

486 © 1999 Blackwell Science



Immunological changes after HIV treatment with HAART and IL-2 487

addition, the information available on this complicated topic is still after therapy {= 24 weeks). Plasma viraemia was determined at
incomplete, because most of the previously obtained data refer tthe same time points. As controls, we used 10 consenting HIV
treatments with reverse transcriptase inhibitors, are limited tgpersons from the same age group of Hipatients, attending at the
peripheral blood, and the immunophenotypic investigationsENT clinic for non-inflammatory problems.

restricted to some markers or functional assays have not been . )

performed [3,5,6,10,15,23]. Immunophenotyplc analysis _ _

Because of the limited activity of anti-retroviral regimens, Peripheral blood s_amples were obtained in EDTA and_evaluated by
immune-based therapies have been attempted to improve m’-é\_/vhole blood lysing technique, as previously descrl_bed [26,28].
efficacy of these drugs; in particular, the peculiar ability of IL-2 B“eﬂY’ 1_00”| of t_)IOOd were added _to the appro_pnate _MOAb
to directly expand the CD4 T cell pool has been used to ameliorat§oMPination and incubated for 15min: after this incubation the
immune reconstitution in HIV-infected patients [24—26]. samples were lysed and_ fixed by a commercial preparation

Based on the above-mentioned considerations, we aimed in thidMmunoprep; Coulter, Milan, Italy). Mononuclear cells were
study to investigate the dynamic changes of selected CD4 and CD@/SC isolated from a sample of the lymphatic tissue (LT) of the
subpopulations in the lymphoid tissue and in the peripheral blood oposterior nasopharyngeal wall th_'s type of_sample I_1as peen
HIV ™ patients receiving HAART and to observe the efficacy of theshown to be represgntatlve. of the |mmunqloglcal and virological
addition of IL-2 to this therapeutic regimen in order to reconstituteP€nomena occurring during HIV  infection [29]. The naso-

phenotypically defined CD4 and CD8 lymphocyte subsets and t@haryngeal biopsy was taken under local anaesthesia, passing
improve thein vitro production of selected cytokines. through the nose a biopsy forceps and a flexible nasopharyngo-
scope. Each LT biopsy was minced and filtered through amo-

nylon mesh; cells were then separated by density gradient centri-
PATIENTS AND METHODS fugation (Lymphoprep; Nycomed, Oslo, Norway). Lymphocyte
Patient population yield was from 5 to 10 million cells per biopsy and, to exclude

Since January 1997, the patients seen at the Division of Medicaﬂ’pithe”{jll cell cont_amination, Iymphocy_tgs were gated on the basis
Oncology and AIDS at the Aviano Cancer Institute, Italy, were ©f SCattér properties and CD45 reactivity. The following MoAb
enrolled to participate in a mono-institutional randomized study forcomPinations were used to stain peripheral blood or LT cellular

the evaluation of clinical, immunological and virological effects of preparations: CD3-FITC/CD19-PE, CD4-Cys/CDASRA PE/
HAART plus IL-2 versusHAART alone. Patients were included in CD62L-FITC, CDA4-FITC/CDASRO-PE, CD4-FITC/CD28-PE,

the study if they met the following criteria: documented HIV CD4-FITC/CD26-PE, CD3-Cy5/CD8-FITC/CD38-PE, CD3-
infection, stage Al, A2, B1, B2 according to the 1993 CDC Cy5/CD8-FITC/CD28—-PE, CD3-Cy5/CD8-FITC/C1.7.1-PE (C1.7
dis a MoAb from Immunotech, Marseille, France, that stains

classification [27], naive for anti-retroviral therapy or pretreate .
cytotoxic effector cells) [30] and CD45—FITC.

only with the combination of two reverse transcriptase inhibitors
(RTIs), CD4 counts>200/mnt and HIV viraemia>500 RNA | yiiro cytokine production in culture supernatants

copies/ml in naive patients or two consecutive HIV viraemia |, o cytokine production was measured as previously described
values 1 log above the nadir value observed during RTI therap){ZG]. Briefly, peripheral blood mononuclear cells (PBMC) were

in pretreated patients; no previous IL-2 therapy, at least 18 years Cgeparated by centrifugation on Ficoll—Hypaque (Nycomed, Milan,
age, granulocytes 1000/mnt, platelets<100 000/mr, haemo- Italy), washed and incubated in RPMI 1640, 10% fetal calf serum

globin <10g/dl, GOT, GPT, FAL and/GT no more than three o) ¢ 310° cells/ml in the presence or absence of 1%

times thg normal values, bllllrub|1322r.ng/.dll, creatlnlpes 1-5mg/ phytohaemagglutinin (PHA; 6co Labs, Milan, Italy). Culture

dl. Thyroid abnormal function and s_,lgnlfl_cant cardiac, puIr_nom’wsupernatants were harvested after 48 h, centrifuged, filtered and

and central nervous system (CNS) impairment were considered 3%,,on, ynil cytokine measurements by commercial ELISA assays

additional exclusion criteria. L . (IL-2, IL-4, IL-13, interferon-gamma (IFNy) from Biosource,
The study protocol was approved by the Institutional review cohio - Milan, Italy, and monocyte chemoattractant protein-1

board and informed consent was obtained from the study partici(MCP_l) from Endogen, Tema Ricerca, Bologna, Italy) had been
pants. Patients were randomized to receive RTI plus Indinavir Oberformed ' ' '

two RTIs plus Indinavir plus IL-2: IL-2 was subcutaneously

administered with the following schedule: 6 million units interna- Plasma viraemia measurements

tional (MUI) of Proleukin (Chiron, Emeryville, CA) at days 1-5 Plasma viraemia was measured by the commercial bDNA system
and 8-12 of a 28-day-cycle for a total of six cycles (overall (Chiron Corp., Emeryville, CA) following the manufacturer's
24 weeks duration). IL-2 was administered once a day and jusinstructions.

before injection patients received 1 g of paracetamol as premedica-

tion. This therapeutic schedule was chosen because of the excelleﬁ_[at'snﬁa' angly|3|s I distri
immunological and clinical results obtained in previous trials >\Nce the variables under study were not normally distributed, non-

where RTIs have been used in association with IL-2 [26,28]_parametric statistical tests W_ere_‘ chpsen. The _Mann—Whitney test
Toxicity was evaluated according to NCI criteria, as described#V@S used to compare the distributions of variables between two
[28]. In cases of toxicity greater than grade 2, IL-2 administration9r0UPS, and Wilcoxon rank sum test was used to analyse paired
was delayed until toxicity became lower than grade 1. WhenValues in the same group [31].

toxicity grade 2 or greater persisted for more than 2weeks, an
IL-2 half reduction was planned. In cases of toxicity or intolerance
to Indinavir, patients were allowed to switch to Ritonavir or Clinical and virological data

Saquinavir. Peripheral blood samples and lymphoid tissue sampleBen patients were evaluated for the immunological analysis in the
for immunological analysis were obtained just befare-Q) and  peripheral blood and in the LT before and after 24 weeks of

RESULTS
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therapy; five were treated with HAART alone and five with ‘Naive’ and ‘memory’ CD4 lymphocytes in lymphoid tissue and
HAART plus IL-2. The five patients treated with HAART were peripheral blood before and after therapy
three males and two females, mean age 29 years (range 28—54 yeaii@ple 2 shows the data regarding the proportion of CD4 ‘naive’ (as
four were naive for anti-retroviral therapy and the pretreated onelefined by the percentages of CD4 cells expressing the CD45RA/
switched to new RTIs. The median plasma HIV viraemia beforeCD62L" phenotype) and ‘memory’ (as defined by the percentages
treatment was 31000 copies/ml (range 1000—204000, meaaf CD4 cells expressing the CD45R(phenotype) lymphocyte
52 030 76 000 copies/ml) and resulted #500/copies/ml in all  subsets in lymphoid tissue and peripheral blood of Hipatients
the patients after 24 weeks of treatment. All the patients were fullyand controls. Because the CD4 subset in the lymphoid tissue was
adherent to HAART and toxicity was limited to grade 1. In the mostly constituted by ‘memory’ cells, the ‘naive’ to ‘memory’
HAART plus IL-2 group, four patients were males and one aratio in this site was<0-25 both in patients and controls; in
female, mean age was 31lyears (range 23—49years), three werentrast, in the peripheral blood the two subpopulations were
naive for anti-retroviral therapy and the two pretreated switched tequally represented (‘naive’ to ‘memory’ ratios around 1). The
new RTIs. None of the patients interrupted therapy and toxicitydata shown in Table 2 suggest that, while treatment with HAART
was limited to grade 2, except for two episodes of grade 3did not modify the ratio because of an increase of both subsets, the
hyperbilirubin that remained asymptomatic without an increaseuse of IL-2 caused an increase of the ‘naive’ to ‘memory’ ratios by
of serum transaminase levels. It remains to be established whethpreferentially expanding the ‘naive’ cells.
IL-2 can potentiate the hepatotoxicity induced by the use of
Indinavir. CD4%/CD28" and CD4"/CD26" lymphocytes in lymphoid tissue
The median plasma HIV viraemia was 21 500 copies/ml (rangeand peripheral blood before and after therapy
8700-141 500, mean 46 36049 000 copies/ml) before treatment We also measured the proportions (expressed as the percentages of
and became: 500 copies/ml after 24 weeks of therapy. CD4 cells expressing the CD28r the CD26 phenotype) and
absolute numbers of the CD4/CD2&nd CD4/CD26 subsets
CD4" and CD8" lymphocytes and CD4/CDS8 ratios in lymphoid before and after treatments (Table 3). The CDxlls expanded
tissue and peripheral blood before and after therapy after treatment both in the LT and peripheral blood were consis-
The percentage and absolute numbers of CD4 and CD8 subsets dightly CD28" in all the patients studied. In contrast, the CD4/
not differ, before therapy, in the patients who were treated withCD26" subset, that was depleted by ongoing HIV infection, was
HAART alone or HAART in combination with IL-2. All the HIV statistically significantly increased in the peripheral blood and LT
patients considered in this study had reduced CD4 and increasemhly in IL-2-treated patients. From these data, we can suggest that
CD8 values when compared with controls (Tabld’%,0-05). the treatments with HAART alone or with IL-2 produced peculiar
After therapy, both groups of HIV patients demonstrated a modifications of discrete CD4 lymphocyte subsets.
superimposable increase in the percentage and absolute numbers of
CD4 cells. In contrast, only IL-2-treated subjects demonstrated &#henotype of CD8 lymphocytes in the lymphoid tissue and
significant reduction of the percentage of CDIgmphocytes and  peripheral blood before and after therapy
an increase of the CD4/CD8 ratio reaching statistical significanceAn immunophenotypic evaluation of the CD8 subset was also
in the LT (P<0-05). performed (Table 4). Irrespective of the type of treatment used,
Based on this findings, we suggest that the addition of IL-2 toafter 24 weeks of therapy the proportions (expressed as percentages
HAART in the treatment of HIV" patients does not have sig- of CD8' cells expressing CD38) and the absolute numbers of CD8/
nificant effects on the percentage and absolute numbers of CD4CD38" activated cells were reduced in LT and peripheral blood of
cells in comparison with HAART alone. However, because of thethe patients. This observation suggests that the suppression of viral
reduction of the CD8 subset numbers, this therapeutical combinareplication induced by HAART is probably sufficient to reduce the
tion was associated with a preferential increase of the CD4/CD&xpression of CD38. The proportions and absolute numbers of
ratios in LT and peripheral blood of HIVpatients. CD8/CD28" lymphocytes, a subset that has been suggested to play

Table 1. Percentages and absolute numbers of CD4 and CD8 subsets in lymphoid tissue (LT) and peripheral blood (PB)patietits
before {=0) and after {= 24 weeks) treatment with HAART alone or HAARF IL-2

HAART HAART +IL-2
Phenotypic marker t=0 t=24weeks t=0 t=24weeks Controls
% CD4 LT 31+ 3 36+ 8* 3165 39-4+ 7* 54.6+ 8**
% CD4 Blood 20-4- 8 28-4+ 8* 2463 33:6+ 6* 424+ T**
CcD4/mn? Blood 348+ 33 557+ 117* 314+ 63 504+ 188* 732+ 100**
% CD8 LT 34.3+3 27-8+ 10 36-6+ 10 21-4+ 5* 12.2+ 8**
% CD8 Blood 58+ 9 50+ 11 56+ 5 44+ 5% 275+ 4**
CD8/mn? Blood 1014+ 70 1010+ 330 818+ 164 657+ 236 487+ 133**
CD4/CD8 LT 0-9+0-2 1.29+ 0.7 0-86+0-2 1-84+ 0-6* 4.5+ 0-8**
CD4/CD8 Blood 0-35:0-1 0-56+-0-2 0-44-0-1 0-770-2 1.5+ 0-3*

* P<0-05 compared with=0; ** P<0-05 compared with= 0 of HIV* patients.
© 1999 Blackwell Science LtdClinical and Experimental Immunolog$16486—492



Immunological changes after HIV treatment with HAART and IL-2 489

Table 2. The proportions (expressed as percentages of 'C&slls) and absolute numbers of ‘naive’ and ‘memory’ subsets and ratio in
lymphoid tissue (LT) and peripheral blood (PB) of Hi\patients beforet= 0) and after {= 24 weeks) treatment with HAART alone or

HAART +IL-2
HAART HAART +IL-2

Phenotypic marker t=0 t=24weeks t=0 t=24weeks Controls
% CD4 ‘nave’ LT 18-3+3 225+ 8 15-8+3 31-6x 2* 18+5

% CD4 ‘naive’ Blood 51.2- 23 49.8+ 17 49.1+8 57-6+ 9* 424+ 7
CD4 ‘naive’/mn? Blood 179+ 108 272+ 145 158+ 48 266+ 71* 322+ 65**
% CD4 ‘memory’ LT 72-9-6 67-7+ 19 76-5+ 22 62-9+ 17 77-5- 16
% CD4 ‘memory’ Blood 45.%9 50-1+ 10 45.6+8 39-2+ 14 49.8+7
CD4 ‘memory’/mn? Blood 159+ 56 283+ 88 138+ 34 182+ 39 363+ 33*
‘Naive'/'memory’ LT 0-24+0-1 0-32-0-1 0-19-0-1 0-5+0-1* 0-22+0-1
‘Naive'/'memory’ Blood 1.17+0-3 1.0+0-3 1.12+ 04 1.40+0-4 0-88-0-3

* P<0-05 compared with=0; ** P<0-05 compared with=0 of HIV* patients.

a role in the control of HIV replication through a non-cytotoxic with IL-2 would produce significant immunophenotypic and

response [20], were not modified after either type of treatment. Théunctional improvements of the immune system

proportion of CD§ cells expressing the C1.7 38-kD activation Our data show that in these patients CD4 lymphocytes were

antigen was reduced in the LT by IL-2 treatment. depleted in LT and peripheral blood before treatment and that the
In conclusion, our results suggest that the additional theraCD4/CD45RA/CD62L" and the CD4/CD26 were the most

peutic use of IL-2 did not significantly modify the composition of affected subpopulations; an expansion of activated TDélls

the CD8' subset in comparison with HAART alone. expressing CD38and the 30-kD antigen was also present in these
subjects, while both the CD28and CD28CD8" populations
Pattern of cytokine production before and after therapy were equally increased.

In all the experiments, spontaneous cytokine production was Therapy with HAART alone produced an augmentation of
<10% of the values obtained from stimulated cultures. The dataCD4" cells without altering the proportion of ‘naive’ and

in Table 5 show stimulated minus spontaneous cytokine productiormemory’ lymphocytes, while it did not affect CD8 percentages
(pg per ml) in culture supernatants. Baseline production of IL-2and cell numbers. These modifications were observed in peripheral
and IFN< were reduced, while the production of IL-13 and of blood and lymphoid tissue, suggesting that 6 months of anti-
MCP-1 were increased in HIV patients before treatment com- retroviral therapies produced true benefits on the patients’ immune
pared with controls. While HAART alone did not produce sig- system. The data obtained in this study suggest also that the same
nificant effects on the cytokine production of treated patients, theherapeutic regimen including IL-2 that we have demonstrated to
combined use of HAART- IL-2 produced a statistically significant powerfully increase CD4 T cell numbers in Hi\patients treated
increase of IL-4 and IFN-production and a significant decrease of in association with transcriptase inhibitors [26,28] is less active
IL-13 and MCP-1 production after 24 weeks of treatment. when used in combination with HAART. Due to problems regard-
ing patients’ enrolment and obtaining tissue samples, other ther-
apeutical trials have investigated a limited number of HIV
subjects when using peripheral blood and/or lymphoid tissues
The objective of this study was to assess whether treatment of HIV [4,5,32—34]; therefore, although the number of patients included
subjects for a 6-month period with HAART alone or in combination in this study does not allow definitive conclusions, our data may be

DISCUSSION

Table 3. The proportions (expressed as percentages of Giadls) and absolute numbers of CD4/CD28 and CD4/CD26 subsets in lymphoid
tissue (LT) and peripheral blood (PB) of Hi\patients beforet = 0) and after (&= 24 weeks) treatment with HAART alone or HAARFIL-2

HAART HAART +IL-2
Phenotypic marker t=0 t=24weeks t=0 t=24weeks Controls
% CD4/CD28 LT 88-1- 16 96-1+ 8 92:9+ 12 91-9+ 20 96-5+ 8
% CD4/CD28 Blood 90-6 14 84-9+ 33 97-1+ 12 96-9+ 17 96-9+ 16
CD4/CD28/mnt Blood 288+ 50 462+ 210 308+ 57 467+ 98* 710+ 105**
% CD4/CD26 LT 13.8:3 18-8+5 12.3+6 31.2+ 7* 42-6+ 10**
% CD4/CD26 Blood 14-%9 24.2+21 20-9+8 57-6+ 9* 50-9+ 21**
CD4/CD26/mni Blood 47+ 30 147+ 160 70+ 44 256+ 102* 362+ 115*

* P<0-05 compared with=0; ** P<0-05 compared with= 0 of HIV* patients.
© 1999 Blackwell Science LtdClinical and Experimental Immunolog$16486—492
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Table 4. The proportions (expressed as percentages of'Qfefs) and absolute numbers of CD8/CD38, CD8/CD28 and CD8/C1.7 subsets in
lymphoid tissue (LT) and peripheral blood (PB) of Hi\patients beforet=0) and after {= 24 weeks) treatment with HAART alone or

HAART +1L-2
HAART HAART +IL-2

Phenotypic marker t=0 t=24weeks t=0 t=24weeks Controls
% CD8CD38 LT 33.5-11 9.6+ 3* 30-6+8 11-6+4* 2+ 0-7*
% CD8CD38 Blood 13-4 6 6-8+6 13.7x7 8:6+5 3.7+ 1x*
CD8/CD38/mrii Blood 145+ 75 64+ 66* 103+ 67 55+ 39* 28+ 10**
% CD8/CD28 LT 49.8- 14 51.7+ 14 55.6+ 27 58-1+ 23 70+ 20*
% CD8/CD28 Blood 27-%8 35-8+ 20 38-6-8 42.5+ 15 55.2+ 14*
CD8/CD28/mni Blood 277+ 98 370+ 310 289+ 95 275+ 114 272+ 102
% CD8/C1.7 LT 51.-8 30 47+ 27 60-1+ 8 42.5+ 9* 44.2+ 16
% CD8/C1.7 Blood 65-5 24 49.4+ 18 60-7+ 14 54.1+ 11 46-9+ 14
% CD8/C1.7/mm Blood 650= 200 412+ 242 437+ 105 370+ 98 227+ 88**

* P<0-05 compared with=0; ** P<0-05 compared with= 0 of HIV* patients.

useful to compare the immunological effects obtained in this studybserved to occur between a reduction of HIV proviral load and the
with those of previous clinical trials [32—34]. We here propose emergence of CD4/CD45RAcells in HIV' patients treated with
that, when used in combination with HAART, the specific effects RT inhibitors and IL-2 further substantiates this hypothesis [39].
of IL-2 consisted of an increase of the ‘naive’, of the CDZED4 HIV infection is able not only to produce a depletion of CD4
subset and of the CD4/CD8 ratios in the lymphoid tissue and théymphocytes, but also to reduce immune functions sharply, as
peripheral blood of treated individuals. Based on the data obtainetheasured by cytokine production and lymphocyte proliferation. In
in HIV ™ patients during bone marrow regeneration after chemo+his study we provide evidence that HAART alone did not modify
therapy, it was postulated that the expansion of the ‘naive’cytokine production after 24 weeks, with the exception of a
population after therapy in HIV patients could also be considered (moderate) increase @f vitro IL-2 secretion. We have previously
as an index of a renewal mechanism of thymic or extrathymicshown that IL-2 treatment produced a sustained increase of IL-2,
origin [7—9]. How active the thymus is before and after treatmentlL-4 and IFN-y in vitro production when associated with RTIs [26]
for HIV disease remains to be determined, however: in fact, on on@nd the present study suggests that IL-2 plus HAART is equally
hand, Walkeet al. [35] suggested that the CD45RAymphocytes  able to increase the production of those cytokines with the notable
emerging in HIV" patients after anti-retroviral treatments can exception of IL-2, that is not modified after this type of treatment.
derive also from pre-existing memory phenotype cells revertingWe have preliminary evidence that this may be associated with an
invivoto assume the ‘ime’ phenotype; on the other hand, Douek early inability of CD4 cells to produce endogenous IL-2 upon
et al. [36] demonstrated that in HVpatients treated with HAART  stimulation and we are currently investigating the possibility that
there is a sustained increase in thymic output in most subjectdonger periods of therapy (L year) may reverse this abnormality in
Irrespective of the origin of ‘naive’ cells appearing after treat- patients treated with this cytokine.

ments, and in view of their inherent resistance to productive HIV ~ MCP-1 is a chemokine normally produced upon monocyte-
infection [37,38], the use of an immune-based therapy able tanacrophage cell stimulation [40]; it has been suggested that
expand the CD4 ‘naive’ population that is probably not infectedin vitro infection with HIV superinduces its production in human
with HIV represents, in our opinion, a result that may contribute tocells and that this phenomenon can be modulated by cytokines
delaying the progression of HIV disease. The correlation recentlyj41]. We have found in this study that ttevitro production of

Table 5. Cytokine production (pg per ml) in culture supernatants from peripheral blood phytohaemagglutinin (PHA)-stimulated
mononuclear cells from HIV patents beforet & 0) and after (& 24 weeks) treatment with HAART alone or HAARF IL-2

HAART HAART +IL-2
Cytokine t=0 t=24weeks t=0 t=24weeks Controls
IL-2 195+ 85 258+ 60* 210+ 90 199+ 45 335+ 80**
IL-4 18+ 14 21+ 15 17+10 55+ 10* 30+ 15
IL-13 625+ 165 600+ 280 745+ 110 210+ 73* 204+ 59**
IFN-y 5750+ 2100 8100+ 1980 4500+ 2430 14500+ 4150* 9100+ 4730**
MCP-1 216+ 35 143+ 80 200+ 45 115+ 56* 95+ 28**

* P<0-05 compared with=0; ** P<0-05 compared with= 0 of HIV™" patients.
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