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HIV infection is associated with a high
incidence of AIDS-related lymphomas
(ARLs). Since the use of highly active
antiretroviral therapy (HAART), the inci-
dence of AIDS-defining illnesses has de-
creased, leading to a significant improve-
ment in survival of HIV-infected patients.
The consequences of HAART use on ARL
are under debate. This study compared
the incidence and the characteristics of
ARL before and after the use of HAART in
a large population of HIV-infected pa-
tients in the French Hospital Database on

including 145 patients with proven lym-
phoma. Within the FHDH, the incidence of
systemic ARL has decreased between
1993-1994 and 1997-1998, from 86.0 per
10 000 to 42.9 per 10 000 person-years
(P < 10739, The incidence of primary brain
lymphoma has also fallen dramatically
between the periods, from 27.8 per 10 000
t0 9.7 per 10 000 person-years ( P < 10~1).
The analysis of 145 cases of ARL in 3
hospitals showed that known HIV history
was longer in the second period than in
the first period among patients with sys-

Patients had a higher number of CD4
cells at diagnosis during the second pe-
riod (191 versus 63/ pL, P =1073). Sur-
vival of patients with systemic ARL also
increased between the periods (from 6 to
20 months; P = .004). Therefore, the pro-
file of ARL has changed since the era of
HAART, with a lower incidence of sys-
temic and brain ARL. The prognosis of
systemic ARL has improved. (Blood. 2001;
98:2339-2344)

HIV (FHDH) and particularly in 3 centers temic ARL (98 versus 75 months; P < .01). © 2001 by The American Society of Hematology

Introduction

HIV infection is associated with a high incidence of non-Hodgkimssociated with severe immunosuppression, a very low number of CD4
lymphomas. The risk of lymphomas is increased approximately 150-aells (less than 50L), and a poor median survival (4 montfi$)atients
250-fold among HIV-infected patients compared with the generadith systemic ARL have advanced clinical stages with frequent bone
populationt Lymphomas are categorized among the AIDS-definingparrow or liver involvement and bulky tumor size at presentation, with
conditions? Since the use of highly active antiretroviral therapya high level of lactate dehydrogenase (LDH). These systemic ARLs also
(HAART), the incidence of opportunistic infections has decreased, Bave a poor prognosis.

lymphoma is now by far the most lethal complication of AlBBhe risk Since the wide use of HAART, the incidence of most AIDS-defining
factors for AIDS-related lymphomas (ARLs) are older 4gmvere illnesses has decreased dramatically, leading to a much longer survival
immunodeficienc§,and prolonged HIV infectiof. of patients'®1”The incidence rates é&fneumocystis carinpneumonia,

Most ARLs are high-grade B-cell non-Hodgkin lymphomas. Thigytomegalovirus infection, anGandidaesophagitis during 1996 and
group comprises different pathologic subtypes of lymphomas, al$897 declined from 27.4 per 100 person-years to 6.9 per 100 person-
occurring in immunocompetent patients, mostly represented by diffugarst® Furthermore, the incidence of PBL has also been shown to
large B-cell lymphoma (DLBCL) and Burkitt lymphoma (BLJ. decrease in several studi€g® The consequences of HAART use on
Before the use of HAART, relations between the types of ARL and tif¥stemic ARL are more controversfaf®
characteristics of HIV disease had been shown. Patients with DLBCL Our goal was to analyze the evolution of the incidence and
have a significantly higher rate of previous AIDS disease as well agharacteristics of ARL since the use of HAART in a large
lower CD4 cell count at diagnosis of ARL than patients with Bt~ Population of HiV-infected patients in the French Hospital Data-
Moreover, 2 rare categories of ARL, such as plasmablastic lymphonf&s€ on HIV (FHDH; for participants, see “Appendix”) and in an
of the oral cavity2 and primary effusion lymphomid, occur more €xhaustive cohort of patients.
specifically in HIV infection.

ARL displays a marked capacity to involve extranodal sites, in
particular the central nervous system, gastroint_esti_nal _trac_t, liver, "f’%{tients and methods
bone marrow. The most frequent extranodal localization is primary brain
lymphomas (PBLs). These belong to the DLBCL category and ak@the first part of the analysis, incidence trends were analyzed from the
associated with Epstein-Barr virus (EBV) in aimost all cd$é¥PBLis FHDH. This is a clinical epidemiologic network started in 1989 that
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Table 1. Evolution of the incidence of systemic AIDS-related lymphoma between 1993-1994 and 1997-1998 in the French Hospital Database on HIV

1993-1994 1997-1998
No. of cases/ No. of cases/

CD4/pL person-years at risk Incidence* person-years at risk Incidence* P
350 or higher 15/9 617 15.6 = 4.0 37/23 335 159 + 2.6 .957
200-349 25/7 175 348 7.0 45/13 409 33.6 5.0 .881
100-199 40/5 209 76.8 = 12.1 53/7 226 73.3 £ 10.1 .827
50-99 34/3 276 103.8 = 17.8 40/2 429 164.7 = 26.0 .053
Less than 50 202/7 958 253.8 = 17.9 50/2 240 223.2 = 31.6 .399
Unknown 99/15 019 65.9 = 6.6 60/17 737 33844 —
All 415/48 254 86.0 = 4.2 285/66 376 42925 <10°%°

*Incidence = SD per 10 000 person-years.

includes, to date, epidemiologic information provided by 29 centers that are
especially involved in the medical care of HIV-infected persons at GQGSUHZS
French university hospitals. To date, more than 80 000 patients with HIV
infection are included in the FHDH. The current study includes all patienfgcidence estimates from the FHDH
aged at least 15 years with an initial ARL episode during 2 periods (before o
and after the use of HAART). The first period chosen was 1993-1994 aAdnong the FHDH cohort, the incidence of ARL fell between
the second period was 1997-1998. Numbers of person-years at risk 1&93-1994 and 1997-1998. The incidence of systemic ARL de-
systemic ARL were 48 254 for the first period and 66 376 for the secormteased from 86.0 per 10000 person-years (95% confidence
period. Numbers of person-years at risk for PBL were 48 571 for the firgiterval [CI], 77.7-94.3) during the first period to 42.9 per 10 000
period and 66 972 for the second period. An analysis of incidence stratifigdrson-years (95% Cl, 38.0-47.9) during the second period
on CD4 count was performed among this population. (P <1039 (Table ). The decrease in incidence was more
The second part of the analysis was based on an exhaustive a”a'YﬁiEortam for PBL: from 27.8 per 10 000 person-years (95% Cl,
of cases with a review of patient charts. This was performed in §3.l-31.2) to 9.7 per 10000 person-years (95% ClI, 7.3-11.2)
hospitals in Paris (Rothschild, Pit®alpériere, and Pasteur hospitals). (P < 101 (Table 2. The risk of both types of ARL ,did not
These 3 hos_p'tals were _Chose_n bec?use they_are major centers forcg?gmge between the periods among patients with similar CD4 cell
care of HIV-infected patients in Paris. Case lists for each of these . L .
: .“~~counts (Tables 1 and 2). In both periods, the incidence of systemic
hospitals were collected from the FHDH. To be as exhaustive gs . .
} was lowest among patients with a CD4 count greater than

possible, these lists were compared and when necessary complete . . i
cases recorded in the pathology departments of these 3 hospitals an&gﬁ il (15.8 per 10 000) and highest among patients with a CD4

clinicians. For each case, the clinical chart was reviewed to confirm t@Unt lower than 5@/L (247.1 per 10 000). During the same
diagnosis and to collect data. All pathology reports were reviewed byR€ri0ds, the incidence of PBL was 1.5 per 10 000 among patients
expert hematopathologists. Cases with no pathologic proof of ARL we¥ghose CD4 count was greater than 380/and 96.9 per 10 000
excluded. However, 2 cases of PBL diagnosed on the basis of typi@nong patients with a CD4 count lower than 50/ Meanwhile,
imaging features and a positive EBV polymerase chain reaction (PCte proportion of patients at risk of ARL with low CD4 cell counts
result in the cerebrospinal fluid (CSF) were retaifé@ases occurring (less than 20QIL) decreased between the periods, from 49.5%
among patients who were not followed in these 3 hospitals wete 24.5%.

excluded. Data concerning demographics, clinical and biologic aspects

of HIV infection, HIV treatment, ARL characterization, ARL treatment,Characteristics of the patients in the 3 hospitals

and evolution were collected from the clinical chart. HIV viral Ioad_l_he study population included 145 patients. The proportion of men

assays were available for 44 of 47 patients during the second period. 91.79 6% in th h di f th
Comparisons between patients were analyzed with the Studest, was 91.7% (versus 74.6% in the FHDH). The median age of the

Fisher exact test, Mann-Whitney test,@rtest when appropriate. Survival whole POPU'at'O” was 39 years (range, 23-74 years). The ma'_n
time was calculated from the diagnosis to death or to the date when ff@nsmission group was homosexual men (61%, versus 35.5% in
patient was last seen. Survival was estimated with Kaplan-Meier estimatét FHDH). The number of cases of ARL fell between 1993-1994
Comparisons of survival were analyzed by using the log-rank test. TR&@d 1997-1998, from 98 cases during the first period to 47 cases
significance level used was 5%. Statistical analysis used the Epi-Irfioiring the second period. Forty patients (28%) had PBL and 105
(version 6) and SAS computer programs (version 6.12; Cary, NC). (72%) had systemic ARL. The number of cases of systemic ARL

Table 2. Evolution of incidence of primary brain lymphoma between 1993-1994 and 1997-1998 in the French Hospital Database on HIV

1993-1994 1997-1998
No. of cases/ No. of cases/

CD4/pL person-years at risk Incidence* person-years at risk Incidence* P
350 or higher 2/9 782 20x14 3/23 441 13+07 .638
200-349 5/7 365 6.8 3.0 6/13 574 44+18 .502
100-199 5/5 441 92+41 6/7 377 81+33 .842
50-99 10/3 373 29.6 = 9.4 712 497 28.0 = 10.6 .909
More than 50 77/8 198 93.9 +10.7 25/2 325 1075 =215 571
Unknown 36/14 412 250+ 4.2 18/17 758 10124 —
All 135/48 571 278*24 65/66 972 9.7+12 <1071t

*Incidence = SD per 10 000 person-years.
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decreased from 63 to 42. The decrease in the number of cases was 123
much greater for PBL than for systemic ARL. Thirty-five cases of % |
PBL were observed during the first period compared with only 5

70 4
during the second period. 60

50 4
40
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20 A
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Differences between the periods were analyzed separately for PBL 0
and systemic ARL. Comparisons among patients with systemic

ARL h in Table 3. N ignifi t diff ind Eigure 1. Kaplan-Meier estimates of survival of patients with systemic AIDS-

Z.are shown I!"I .a € o. No signincant di erenceslm €MO%ated lymphoma between 1993-1994 and 1997-1998 in 3 French hospitals.
graphic characteristics were observed between the periods. Onlyoed line represents the 1993-1994 period (n = 63); solid line, 1997-1998 (n = 42),
patients during the first period and 3 patients during the secofalo5 patients total; t, median survival (months). Log-rank test: P = .004.
period were diagnosed with HIV infection after the diagnosis of

ARL was made. Among patients diagnosed with HIV before the .
occurrence of ARL, the natural history of HIV infection differeg@Mong cases of BL than among cases of DLBCL (median 195/

between the periods. The duration since the diagnosis of HKFrSUS 66AL; P = .005). The proportions of cases with extranodal
infection was significantly longer during the second period thdfcalization did not differ between cases of BL and cases of
during the first period (median 98 versus 75 monfhs: .014). DLBCL (81.8% and 77.3%P = .87). The proportion of patients
The CD4 cell count was significantly higher in the second peridd" Whom ARL was the first AIDS disease was significantly higher
than in the first period (median 19ill versus 63 4L; P = .002). among patients with BL than among patients with DLBCL (73%
During the second period, viral load was measured at diagnosis/ffSus 49%;P = .05). The proportion of patients Wl(t)h DLBCOL '
39 patients; the median viral load was 29 000 copies per liter. Fdghded to decrease between the periods, from 79% to 63%, in
patients had a viral load below the detection limit. The proportiorR@MPparison with cases of BE(= .17). o
of patients who had had antiretroviral therapy before the diagnosis "€ Proportion of patients with an extranodal localization of
of ARL were similar in the 2 periods (84% and 72%:= .181). ARL tended to decrease between 1993-1994 and 1997-1998, from
However, duration since the first antiretroviral therapy was signif¢4% 10 69% P = .067). Disease-stage distributions were similar in
cantly longer during the second period than during the first perid@e 2 periods. A raised LDH level was observed in the same
(median, 44 versus 31 monthB;= .034). Sixty-four percent of percentage_of _patlents in the 2 perlodsf (42%). Medlgn survival
patients during the second period had received HAART before tificreased significantly from 6.3 months in the first period to 21.2
diagnosis of ARL. The mean time since the first prescription gRONths in the second perio@ ¢ .004) (Figure 1). The treatment
HAART was 10 months. of systemic ARL during both periods was extremely heteroge-
Review of the pathology reports showed that among casesHfoUs- During the first period, 48 patients received va_rious
systemic ARL, 72 were DLBCL (72.8%), 22 were BL (21.4%), g€gimens of polychemotherapy (eg, CHOP, ACVBP), 3 patients
were polymorphic lymphoid proliferation (5.8%), and 2 casekeceived only corticosteroids, 1 patient received irradiation, and 5

could not be classified. CD4 cell count was significantly highdttients had no treatment; 6 had missing data. During the second
period, 33 patients received various regimens of polychemotherapy

Comparison of characteristics of patients with systemic ARL
between 1993-1994 and 1997-1998 in the 3 hospitals

Cumulated survival, percent

0 6 12 18 24 30 36

Table 3. Comparison of cases of systemic AIDS-related lymphoma between (eg, cyclophosphamide, adriamycin, vincristine, and prednisone
1993-1994 and 1997-1998 in three French hospitals [CHOP]; adriamycin, cyclophosphamide, vincristine, bleomycin,
Characteristic 1993-1994 1997-1998 P prednisone [ACVBP]; cyclophosphamide, doxorubicin, etoposide

No. of males (%) 59 (93.7) 37 (88.1) 479 [CDE]) and 3 patients did not have any specific treatment; 6 had

Risk group 335 Missing data. Concerning the treatment of HIV infection during the
Homosexual/Bisexual 40 (63.5) 25 (59.5) course of ARL, the proportion of patients who received antiretrovi-
IV drug use 4(6.3) 3(7.1) ral therapy increased greatly from 41% in the first period to 100%
Heterosexual 7(11.1) 6(14.3) in the second periodP(< 10-%). Among patients with a known
Other 9(14.3) 2(48) cause of death, ARL was the main cause of death in 88% of cases in

Age, y* 39 (23-74) 38 (26-71) 912 the first period and 86% in the second period

Prior known HIV infection 61 (96.8) 39 (92.9)

Time from HIV diagnosis, mo* 75 (0-133) 98 (0-161) .014  Primary brain lymphoma

No prior AIDS disease 31 (50.0) 25 (61.0) 274

Length of prior AIDS disease, mo* 1 (0-106) 0 (0-144) 425 No change in demographic characteristics was noticed between

CD4 count/pL* 63 (2-777) 191 (1-966) 002 1993-1994 and 1997-1998 (Table 4). All cases of PBL were

HIV viral load (median) — 29 000 DLBCL in both periods. All patients with PBL had already been

Prior antiretroviral therapy 51 (83.6) 29(72.5) 181 diagnosed with HIV infection before the diagnosis of ARL. The

Length of antiretroviral therapy, mo 31(0-95) 44 (0-115) 034 duration since diagnosis of HIV infection was significantly longer

Z'L'BC" ﬁ (79.0) 26 (63.4) A7 during the second period than during the first (111 versus 79

. o (17.7) 11(268) months;P = .023). PBL was the first AIDS-defining illness for 2

Polymorphic lymphoid proliferation 2(3.2) 4(9.8) . . ) . R . i

Extranodal localization 53 (84.1) 29 (69.0) o057 Patientsin t_he sec_ond period _and 6 patle_nts in the first peno_d. Four

Bone marrow involvementt 8 (20.0) 6(20.7) o7 Of the 5 patients diagnosed with PBL during the second period had

LDH at least 2N 25 (41.7) 15 (41.7) 1.000 less than 20 CD4 ceIIﬁL, and one had 229 CD4 ceIlEIL. All of

Total 63 42 them had a viral load of greater than 40 000 copies/L, and all had

] ; been treated with HAART. The median time since the beginning of
2N indicates more than twice the upper normal value. . . . gt
*Data are presented as median (range). antiretroviral treatment was 46 months in the second period versus
136 had missing data. 35 months in the first periodP(= not significant). The treatment of
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Table 4. Comparison of cases of primary brain lymphoma between 1993-1994 among these 3 hospitals reflect the characteristics of HIV epidem-
and 1997-1998 in three French hospitals ics in Paris. These 3 hospitals are major centers for up-to-date
Characteristic 1993-1994 1997-1998 P care of HIV-infected patients. Therefore, the trends we observe
No. of males (%) 32 (91.4) 5 (100) 668 among these patients reflect well the recent changes in HIV
Risk group 284 infection therapy.
Homosexual/Bisexual 21(60.0) 3(60.0) The overall incidence rates of PBL and systemic ARL decreased
IV drug use 6(17.1) 0 dramatically between the periods. However, after stratification on
Heterosexual 2.7 0 CD#4 cell count, the incidences did not change between the periods.
Other 3(8.6) 2 (40.0) . ) )
e 30 (26.50) 40 (37.42) The proportion of patlents_ with Ic_JW CD4 (_:ount has greatl_y
Prior known HIV infection 100 (100.0) 100 (100.0) 1000 decreased between the periods. This diminution in the proportion
Time from HIV diagnosis, mo* 79 (44-143) 111 (92-130) o023 Of patients at high risk of lymphoma (low CD4 cell count) has led
No prior AIDS disease 6 (17.1) 2 (40.0) to a drastic decrease in the overall incidence of lymphoma. The
Length of prior AIDS disease, mo* 18 (0-68) 19 (0-55) 992 changes in the CD4 count distribution among patients at risk
CDA4 count/pL* 7 (1-86) 7 (2-229) 1.000  between the periods also led to a higher median CD4 count among
HIV viral load (median) 175 000 patients with |ymphoma
Length of antiretroviral therapy, mo* 35 (0-79) 46 (29-66) 289 The diminution in incidence of systemic ARL observed in our
Total * > population from 3 hospitals was confirmed in the FHDH, which is
*Data are presented as median (range). one of the most important cohorts of HIV-infected patients. Several

studies have already tried to answer the question of the evolution of

systemic ARL, but conclusions were controversfa® A recent
PBL during the first period was heterogeneous, including irradigeport from 23 prospective studies of HiV-infected patients also
tion (14 patients), irradiation and chemotherapy (2 patientshowed a significantly decreasing incidence of ARL (from 62 per
intravenous (IV) methotrexate (4 patients), corticoids (4 patients)g 000 to 36 per 10 000 person-yeaPs< .0001). This decrease
and no treatment (3 patients); 8 had missing data. In the secqRgluded both PBL and immunoblastic systemic ARLSome
period, treatment of PBL was IV methotrexate for 4 patients; th&ther studies may have been limited by the choice of time periods
fifth patient did not receive any treatment. The median survival digg early after HAARTO2L or by a small number of casésThe
not change significantly between the periods (2.2 and 2.6 montlg;dy of the incidence of ARL among the patients followed in the
data not shown). Multicenter AIDS Cohort Study may have been limited because all
patients had been diagnosed with HIV infection between 1984 and
1985, and therefore could not reflect the whole HIV-infected
Discussion population?® Our conclusions differ from those reported in recent

articles in Blood?425> However, the analysis of the incidence of
The incidence of systemic ARL has fallen from 86.0 per 10 0ogystemic ARL reported by Matthews etashowed a nonsignifi
person-years in 1993-1994 to 42.9 per 10 000 person-yearsCiit decreasing trend from 72 per 10000 to 32 per 10000
1997-1998 P < 10-3). This decrease has been particularly impoerson-years from 1991 to 1998. In their study, the number of
tant for PBL, which has almost disappeared since the use iBgident cases since 1996 was probably too small to reach
HAART. However, the incidence rates of systemic ARL and o$ignificant conclusions. The differences between our conclusions
PBL by strata of patients with similar CD4 cell counts did no@nd those of Levine et&may be explained by differences in the
decrease between the periods. Itis the decrease in the proportioftgflied populations.
patients with low CD4 counts (less than 2@0) that may explain A better survival estimate was found among patients with
the diminution in the incidence of PBL and systemic ARL. Classigystemic ARL during the second period of our study. The increased
differences between PBL and systemic ARL have been confirmégirvival we found may be explained by a different distribution of
showing that patients with PBL have a longer duration of AIDS, Brognostic factors between these periods. Poor prognostic factors
lower lymphocyte count, a lower CD4 count, and a shorter survivéiiclude poor performance status, prior AIDS disease, IB subtype,
than patients with systemic ARL. Comparison of characteristics tsiwv CD4 cell count, longer duration since HIV infection, and
cases of systemic ARL between the periods shows that HIV histdrgernational prognostic indeéx!32 Indeed, the proportions of 2
was longer in the second period than in the first period. Patients haell-known poor prognostic factors changed between the periods:
a higher number of CD4 cells at diagnosis during the secoit&D4 cell count at diagnosis increased and the proportion of patients
period. No significant change in pathologic distribution of casegith a prior AIDS diagnosis decreased between the periods.
was observed between the periods. Survival of patients wilhoreover, Matthews et & also showed an improvement in
systemic ARL also increased significantly between the periods. survival, although nonsignificant. Our results differ from those

The first evidence of the efficacy of a protease inhibitareported by Levine et &F, who found no improvement in survival

(ritonavir) in the treatment of HIV-infected patients was publishegince 1982, but they also showed a lower median CD4 cell count
in 199528 Reports on the efficacy of HAART were published insince 1995 among their study population. Because the treatments of
199629 and guidelines concerning HAART use were published iARL were extremely heterogeneous in both periods, no specific
199730 Therefore, we chose to compare the period before thisterpretation can be deduced from the analysis of treatment. The
“discovery” (1993-1994) with the period following the publicationliterature does not support the hypothesis that supportive therapy of
of guidelines (1997-1998). Incidence trends were compared withilwn-Hodgkin lymphoma has progressed significantly since 1993.
the FHDH and exhaustively among all the patients with ARIN our series of patients, we do not have data on supportive therapy
during the 2 periods in 3 different hospitals. All of the charts ofo reinforce this hypothesis. However, the proportion of patients
these patients were reviewed to limit reporting biases. The higtho received antiretroviral therapy increased from 41% to 100%
proportions of men and of homosexual or bisexual transmissibetween the periods, and this may have an effect on survival.
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Our study confirms a strong decrease in the incidence of PRCISIH): Paris area: CISIH de Bichat-Claude Bernard gial Bichat-
since the use of HAART. We chose to retain only biopsy-prove@laude Bernard: PI’ S. Matheron, Pr J. P. Coulaud, Pr J. L,VIRI’EC
cases, except for 2 cases with both a typical imaging aspect angfgO™: Pr P. Yeni, Pr E. Bouvet, Dr C. Gaudebout, Pr B. Crickx, Dr C.
positive EBV PCR result in the CSF. During the first period, manglcard-Dahan), CISIH de Paris-Centre”@ital Broussais: Pr L. Weiss, Dr

. . . D. Aureillard; GH Tarnier-Cochin: Pr D. Sicard, Pr D. Salmonpital
patients with probable PBL were excluded from the populatlog int-Joseph: Dr J. Gilquin, Dr I. Auperin), CISIH de Paris-OueSipité

becauge of the absence of pro_of of PBL. During the secopd _periq@cker Adultes: Dr J. P. Viard; Hutal Laennec: Dr W. Lowenstein;
no patient was excluded for this reason. Therefore, PBL incidenggpital de 'nstitut Pasteur), CISIH de Paris-Sud gtal Antoine Belére:
might be underestimated during the first period. It is noteworthyr F. Boie Dr R. Fior; Hipital de Bicére: Dr C. Gouijard, Dr C. Rousseau;
that Levine et &P reported a steady incidence of PBL since 1982Hapital Henri Mondor; Hpital Paul Brousse), CISIH de Paris-Est (it
Their report is the first to show no decrease in PBL incidence sinBethschild: Pr W. Rozenbaum, Dr C. Maslo{ pi@l Saint-Antoine: Pr
the use of HAART, in contrast to several studies, including thd. C. Meyohas, Dr J. L. Meynard, Dr O. Picard, N. Desplancuépikdb

large epidemiologic collaborative study that was reported réenon: Pr J. Cadranel, Pr C. Mayaud), CISIH de Pitipariere (GH
centlyl820 The restoration of immunity is probably the keyPltle-SaIpenere: Pr F. Bricaire, Pr C. Katlama), CISIH de Saint-Louis

. S . (Hopital Saint-Louis: Pr J. M. Decazes, Pr J. M. Molina, Dr L. Gerard; GH
explanation for the lower incidence of PBL since HAART'Lariboisi‘ere-Femand Widal: Dr J. M. Salord, Dr Diermer), CISIH 92

_Re_storatlon of the blood-brain _bar_rler might also expl_aln the Iqw?ﬁﬁpital Ambroise PareDr C. Dupont, H. BerthePr P. Siag; Hepital
mudence of PB.L. The IO\.Ne.r |nC|dgnce Qf neurolqglC cqmpllcatouis Mourier (Dr C. Michon, C. Chandemerle;”pital Raymond Poin-
tions of AIDS might also limit the disruptions of this barrier anccare Dr P. de Truchis), CISIH 93 (Fital Avicenne: Dr M. Bentata, P.
therefore might play a role in the decreasing incidence of PBL. Berlureau; Hpital Jean Verdier: J. Franchi, Dr V. Jeantils;" pital
In conclusion, our study shows that the profile of ARL ha®elafontaine: Dr Mechali, B. Taverne).
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