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NNRTIs more than boosted Pls exposure enhances virological effective control in
cerebrospinal fluid of HIV-1 infected patients affected by neurological disorders
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ABSTRACT
Background. HIV-1 can replicate in neurological compartment independently from plasma. The neuroactive role of
antiretroviraldrugs and protective role of different drug class has to be conclusively defined.
Methods. To analyze the effect of drugs and classes of antiretrovirals on HIV-1 RNA foad in CSF, HV-infected neurologic
patents enolled in the lialian Registry Investigative NeuroAIDS (IRINA) was investigated. CSF HIV-RNA were considered
Undetectable if below the detection limit of the used tool. AZT, DAT, 3TC, ABV, NVP, EFV, IDV were considered as
(NARVS). Logistic justment of covariates
Results. Among the 363 patients included, 50.1% were experienced and 33.1% were taking antiretrovial therapy (ARV) at
diagnosis of neurological disorders. Median CDA count, plasma and CSF HIV-1 RNA were 71 celx101 (IQR22-162), 4.98
10g,qc/mI (3.81.5.44) and 3.63 logqc/ml (2.17-4.83), respectively. In 16.5% of pis CSF HIV-RNA was undetectable despite
neurological picture. Mean CSF HIV-RNA was significantly higher in naive (4.3 log,,c/m) than in experienced (3.2 log,,ciml)
(P<0.001), and in patients taking ARV (29 Iog,,cimi) than in pts not taking (4.2 log,cimi) (P<0.001). A finear correlation
between CSF HIV-RNA and number of NARVS included in the HAART regimen was found (1=0.17: P<0.001). By univariate
logistc regression, assuming 2 (OR 6.07.95%Cl 287-12.85) or 3 or more (OR 7.07; 3.46-14.47) NARVs significantly
increases probabilty of undetectable CSF HIV-1 RNA. Compared with no treatment, exposure to a NNRTI (OR 12.46; 3.28-
47.41) or boosted-PI (OR 5.64; 1.31-24.25) containing regimen, and including EFV (OR 5.59; 1.29-24.27) or NVP (OR
5.18;1.15-23.44) in the regimen, all did independently predict an undetectable CSF HIV-1 RNA, whereas higher burden of
plasma HIV-L RNA (OR 0.70,0.51-0.96) and occurtence of neurocognitive impairment (OR 0.38; 0.16-0.88) were associated
with a reduced probabilty of CSF viral suppression. When Pl exposure was used as reference group, only NNRTI (OR 5.38;
1,52-19.00), but not boosted-P1 (OR 1.68,0.40-7.04) had a protecive role over HIV-1 CSF replication.
Conclusions. Exposure to NNRTIS and, in lower measure, to boosted-PI increases probabilty of CSF HIV-L suppression
during therapy. Including a higher number of neuroaciive drugs in the HAART regimen resuts in a more effective control of
CSF HIV-1 replication in neurological impaired patients

INTRODUCTION

« The levels of HIV-1 RNA in cerebrospinal fluid (CSF) are considered a biological
marker of infection, as well as in plasma, and an indirect tool to evaluate active
infection in the brain

+ CSF and plasma HIV-1 ics can evolve , leading to vir
compartmentalization of HIV infection in the central nervous system

logical

« Elevated HIV-1 RNA levels in CSF have been associated with HIV associated
dementia and have been found in neurocognitively impaired patients with late-stage
HIV disease

«High CSF HIV-1 RNA levels predict the subsequent
neuropsychological impairment in HiV-infected patients

progression  to

« Highly Active Antiretroviral therapy (HAART) is demonstrated to effectively reduce
HIV-1 RNA levels in CSF as well as in plasma
of dementia p

following the introduction of HAART
«However the penetration of specific antiretroviral drugs in CSF is variable and some
drugs reach inadequate concentrations in CSF

«The neuroactive role of single antiretroviral drugs and the protective effect of
different drug classes in patients treated with HAART has to be conclusively defined
OBJECTIVES

«To analyze the effect of antiretroviral therapy, single antiretroviral agents and
different classes of drugs on HIV-RNA burden in CSF in a large cohort study group
of HIV-infected patients affected by neurological disorders

« To identify factors related to undetectable levels of CSF HIV-1 RNA in HIV-patients
with neurological disorders

decline in HIV-infected patients

METHODS

n paired CSF/pl data collected from Italian Registry
mvesugauve NeuroAIDS (IRINA)
“IRINA is a study data of cases from

45 Italian Infectious Diseases Centers mc\udlng demographic and epidemi
variables, natural history of HIV infection and antiretroviral therapy, cli
features at di ic criteria, ilability of biologic samples

*CSF HIV-RNA load was considered undetectable if it was below the detection limit
of the used tool
+AZT, D4T, 3TC, ABC, NVP, EFV, IDV are known to have high level of penetration in
CSF or effectively suppress HIV-1 RNA in CSF and were considered “neuroactive
drugs” (NARVs)

Statistical analysis: crude and adjusted logistic regression model was used to
analyze predictive factors of undetectable CSF viral load and t-Student test was
employed to compare values of CSF HIV-RNA in different categories of a factor

RESULTS: GENERAL CHARACTERISTICS

Characteristics

TRINA patients

Study Patients

I Factors predictive of undetectable CSF HIV-1 RNA. Adjusted logistic regression model

(N=1360) (N=363)
Male gender 988 (72.6%) 281 (77.4%) MODEL 1 MODEL 2 MODEL 3
Age, median years 40 (IQR,36-45, 41 (IQR,36-46) Factors Crude P-value Adjusted P-value Adjusted P-value Adjusted P-value
HIV transmission route: IVDU 587 (43.2%) 157 (43.3%) OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
MSM 161 (11.8%) 46 (12.7%) Ge (10 years increase) T00(0.74-1.34) s .85 (0.56-1.30) s 085 (056-130) s .78 (05T0.18) s
Heterosexual 432 (31.8%) 111 (30.5%) WMale gender 133(0.652.69) s 183 (0.69-4.88) s 1.78 (0.69-4.58) ns 184 (0.74-4.62) ns
HI route: VDU K 1
Ot
. . 180 (13.2%) 49 (13.5%) MSM 0,64 (0.23-1.79) ns 0.33(0.86-1.26) ns 0.34(0.09-1.25) ns 0.37 (010-1.31) ns
Previous AIDS defining event 430 (31.6%) 109 (30.0%) Heterosexual 1.38 (0.74-2.58) ns 2.14(0.85-5.38) ns 1.92 (0.78-4.74) ns 215 (0.89-5.18) ns
CD4 cell/ml, median 63 (IQR, 21-160) 71 (IQR, 22-162) Other/unknown 0.88 (0.36-2.18) ns. 153 (0.44-5.31) ns. 1.30 (0.39-4.36) ns 1.19 (0.36-3.93) ns
Plasma HIV-1 RNA 10g,,cp/ml, median 2.95 (IQR, 3.91-5.48) 4.98 (IQR, 3.81-5.44) PTasma HIV-RNA (10§10 copies/m) 057 (047:0.69) 2001 071 (052:097) 003 0.70 (0.51-0.96) 003 0,68 (0.51-0.90) 0007
CSF HIV-1 RNA log,,cp/ml, median 3.65 (IQR, 2.11-4.81) 3.63 (IQR, 2.17-4.83) T4t dTagnosTs (50 cells Increase) .05 (0.97-1.14) 5 097 (086-1.1) 5 0,95 (0.85-1.09) s 0,96 (0.86-1.08) s
CSF HIV-RNA 124 (9.1%) 60 (16.5%) Drugs at diagnosis: AZT 3,60 (1.83-7.08) 20,01 1.83 (0.44-7.68) s,
Expenenced 690 (50.8%) 182 (50.1%) DDI 2.37 (0.93-6.04) ns. 1.54 (0.34-6.70) ns.
Experi ARV logical 449 (33.0% 120 (33.1%) D4T 3.65 (1.95-6.83) <0.01 1.33(0.35-4.98) ns
omhe on FARAT rmedian Y LA To-(or. 541 o asgsisly 0o | rmEaron e
: 3 s ABV 1.17 (0.32-4.25) ns. 0.24 (0.03-1.85) ns.
>6 months on HAART before 418 (30.7%) 118 (32.5%) v 210 (1.37-12.28) 001 5.18 (1.15-23.40) 003
At diagnosis pts treated with: 1 neuroactive drug 78 (5.7%) 16 (4.4%) EFV 7.38(3.21-16.95) <0.01 5.59 (1.29-24.27) 0.02
2 neuroactive drugs 183 (13.5%) 49 (13.5%) RTV 3.20(1.21-851) 0.02 224(057-8.73) n.s
DV 2.22 (0.88-5.62) ns. 1.0 (2.42-4.13) ns.
3-4 neuroactive drugs 179 (13.1%) 55 (15.2%) NFV 1.66 (0.63-4.35) ns 080 (0.19-3.41) ns
HIV (HIVE) 278 (20.4%) 103 (28.4%) LPV 2.21(0.75-6.51) ns. 1.02 (0.19-5.32) ns.
PML 168 (12.4%) 56 (15.4%) Drug classes: NG ARV X
encephalopathies of unknown origin (EUO) 84 (6.2%) 37 (10.2%) Q‘"RT‘ 1;‘ ;S g ;ifgg;‘) jg gi 1; :g Eg 5;‘72;1) <: :1
Toxoplasmic encephalitis (TE) 383 (28.2%) 36 (9.9%) NRTI 322 (0.83-12.53) ns. 1.25 (0.09-17.10) ns
cryptococcosis (CM) 135 (9.9%) 35 (9.6%) PINRTL 707 (157-31.89) 001 1042 (15066.46) 002
1 2 < »
cerebral lymphoma (PCSNL) 51 (3.8%) 18 (5.0%) ooste ¢ ) ¢ )
Number of drugs: 0
B 30 (2.2%) 10 (2.8%) 1 3.22 (0.83-12.52) ns. 2.31 (0.46-11.46) ns.
other diseases 163 (12.0% 68 (18.7%) 2 6.07 (2.87-12.85) <0.01 4.21(1.3313.32) 0015
53 (12.0%) 68 (18.7%) 3 7.07 (3.46-14.47) <0.01 5.85 (1.99-17.24) 0.001
S5 months of HAART before iagnosTs TA(T360.38) <001 TI2(041310) 5 B0 ) s 09T (035221) s
i
Togmiive Symptoms TAT 02708 00T 036 (0. 15-0.88) 0 0738 (0.T6-088) o 043 (015-10T) 05
X X . —
Mean CSFHIV-RNA | Pat t-test [ 1=0.17, P<0.001 Brormal mental Statis TI3 (060210 s 27 (097539 s T8 (083 5.16) S 00 (0.864.64) s
Naive 4.3(SD: 1.3) <0.001 Cerebral atrophy T22(069214) 5 TS (064373) 5 T49 (063-355) s T3Z(057308) s
Experienced 3.2(SD:1.2) egnosts H‘PI\EL 1 17004 141 i’fi 4 1.4 1'30 4, 134 o 30 417,
HAART 2.9(SD: 1.1) <0.001 TE 1.23 Eg 3::5 Eg ne 0.98 Eg 175 sg; ne 1. ng Eg.zg:e.ggi e 1.35 Eg 23:5 53} ne
No HAART 4.2 (SD: 1.2) PCNSL 0.95 (0.29-3.15) ns 0.68 (0.14-3.22) ns. 0.72 (0.16:3:29) ns 0.88(0.20-3.93) ns
Other Encephalop. 1.77 (0.64-4.90) ns. 0.71 (0.18-2.88) ns. 0.86 (0.22-3.29) ns. 0.99 (0.28-3.54) ns.
. v cMTB 0.74 (0.23-2.43) ns 0.31(0.06-1.45) ns. 0.37 (0.08-1.70) ns 0.39(0.09-1.73) ns
Probabl\laAoéynqe:iclalﬂeA:ITv-Rl\‘lA in CSF and Other 2.94 (1.32-6.56) <001 1.31(0.433.97) ns 1,50 (0.51-4.46) ns 158 (0.54-4.56) ns
s in the regimen
S
NARVs (n°) OR (95% Cl) 3 g
S
0 1.00 b
L SZOERD| o 5 . e Ao o B it X o Ly Mo £ v
2 6.07 (2.87-12.85) | <0.01 = CONCLUSIONS P_Pezzotti, G.Rezza, G.Ippolito.
34 707 (34614.47) | <001 0 N 1b ’ NAFZW 34 Coordinating center (NIID L.Spallanzani): (INMI L.Spallanzani). P.Lorenzini, D.Larussa, M.L.Giancola,
umber of s F.Soldani, S.Griseti.

| Factors predictive of undetectable CSF HIV-1 RNA. _Adjusted logistic regression model in the subgroup of 120 patients on HAART |

Factors Crude P-value Adjusted

OR (95%Cl) OR (95%Cl)
CD4 cell count 200 1.80(0.79-4.10)  0.162 3.27 (0.87-12.28)
Drug classes
Pl 1.00 1.00
NNRTI 4.08(154-10.84)  <0.01 5.38 (1.52-19.00)
NRTI 0.92(0.223.88)  0.91 0.29 (0.02-4.18)
PI+NNRTI 2.02(0.42-982)  0.38 1.47 (0.15-14.09)
boosted Pl 1.96 (0.62-6.20)  0.25 1.68 (0.40-7.04)

P-value

0.079
tral

0.01
0.37
0.74

The multivariate model was also
adjusted for age, gender, HIV
nsmission route, plasma HIV-RNA,

cognitive symptoms, abnormal mental

status, cerebral atrophy, HAART
exposure before diagnosis and
neurological disorder.

0.48

* Antiretroviral therapy significantly reduces HIV
burden in CSF of
neurological dlsorders

HIV-infected patients with

eincluding a higher number of neuroactive drugs in
the HAART regimen results in a more effective
control of HIV-1 replication in neurological impaired
patients

eExposure to NNRTIs and, in lower measure, to
boosted-Pl increases the probability of suppression
of HIV-1in CSF during therapy

eUncontrolled HIV replication in CSF usefully
predicts neurocognitive impairment also in this
setting of high prevalence of HAART exposure

Par centres: Az.Osp.Umbertol- (. Osp.S.M.Ann.-Antella(Fl) (L.Mecocci);
Pol.Univ.-Bari (L.Monno); Osp.Riun.-Bergamo (M.G.Finazzi); Sp.Civili-! Umv Brescia (F.Moretti); Osp.Magg-
Bologna (G.Fasulo); Osp.Gen.Reg.-Bolzano (O.Moling); ~Osp.M.Bufalini-Cesena  (S.Brighi); Osp.
Cuggiono(MI) (M. Mena) Az Osp -Ferrara (L. Slghmolfl) Osp Careggi-Firenze (P.Corsi); Osp.G.B.Morgagni-
Forll (A llipoli(LE) e Simone); Osp.S.Martino-Genova (G.Mazzarello);
Osp Felemno La Spezla (5 Amoh) Osp S| M Gorem Latma (A. Vetica); Osp.V.Fazi-Lecce (PP.Congedo);

Lod (GC.Fibbia); Osp.SS.Giacomo e Cristoforo-
Massa (P. Zannonl) Osp.L.! Sacco Umv Ml|al'\0 (M Bongiovanni); IRCCS-Osp.S.Raffaele-Milano
(S.Bossolasco); Osp.Niguarda-Milano (B.Vigo); Univ.Modena (G.Guaraldi); Osp. S.Gerardo-Monza
(P.Fortuna-S.Foresti); Osp D.Ct Napoli (M.Figoni); Osp. Palermo (G.Rotondo); Osp. Casa
del sole-Palermo (ER.Dalle Nogare); Univ.Perugia (MS.Egidi); Osp.Civ.-Pescara (A.Agostinone); Osp. Civ.-
Piacenza (A.Donisi); Osp.Pistoia (A.Vivarelli); I,I1IILIV Div.-INMI-L.Spallanzani IRCCS-Roma (L.Loiacono,
B.Gigli, S.Grisetti, B.Del Grosso); Univ.Cattolica-Roma (A. Cingolani-A. Ammassari); Pol.Umberto I-Roma
(MR.Ciardi); Osp.Rovigo (F.Viviani); Osp.S.Paolo-Savona (F.Toscanini); Osp.SS.Annunziata-Taranto

L.Cristiano); Osp.E.S.Macchi-Varese (F.Speranza).




