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Short Communication

Valproic acid does not affect markers of human
immunodeficiency virus disease progression

Beau M Ances,1 Scott Letendre,2 Maria Buzzell,1 Jennifer Marquie-Beck,1 Deborah Lazaretto,1

Thomas D Marcotte,3 Igor Grant,3 Ronald J Ellis,1 and the HNRC Group

Departments of 1Neurosciences, 2Medicine, and 3Psychiatry, University of California, San Diego, California, USA

Valproic acid (VPA) reduces latent human immunodeficiency virus (HIV) reser-
voirs by activating resting CD4+ cells. This retrospective case-control study
(n = 30) examined effects of VPA on markers of HIV progression. VPA was not
associated with changes in cerebrospinal fluid viral loads (VL), plasma VL,
or neuropsychological performance. VPA patients had a trend towards lower
CD4+ cells (P = .08) at follow-up. Concurrent antiretrovirals did not alter
these relationships. VPA does not induce viremia or promote disease progres-
sion and may be safe for clinical intervention. Journal of NeuroVirology (2006)
12, 403–406.
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Antiretroviral therapy (ARV) can suppress both
plasma and cerebral spinal fluid (CSF) human im-
munodeficiency virus (HIV) RNA levels to unde-
tectable and improve CD4+ cell counts. However,
latent DNA provirus can remain in resting CD4+
cells (Ylisastigui et al, 2004). Valproic acid (VPA),
a histone deacetylase inhibitor (HDACI), is often
prescribed for clinical conditions such as seizures,
headaches, or mood disorders. Lehrman and col-
leagues demonstrated that VPA can induce activation
of resting CD4+ cells, depleting latent HIV provirus
when used in combination with intensified ARVs
(Lehrman et al, 2005). However, this proof of prin-
ciple study had limited numbers of subjects (four)
and no controls for comparison (Smith, 2005).
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Few studies have investigated the affect of VPA on
the progression of HIV immune or neurologic dis-
ease (Schifitto et al, 2006). In addition, questions
persist concerning the effectiveness of this medica-
tion within HIV infected individuals who do not
take ARVs. Activation of latent provirus within these
patients may accelerate HIV replication or deplete
CD4+ cells, both of which would be clinically dele-
terious (Robinson et al, 2006). We performed a ret-
rospective chart and database analysis of the effects
of VPA on markers of HIV disease progression in
both the immune (plasma viral load [VL], CD4+ cell
counts) and nervous CSF VL, neuropsychological
performance [NP]) systems of individuals initiating
VPA compared to matched controls not taking this
medication.

A retrospective chart and database analysis was
performed of over 2500 patients evaluated at the
HIV Neurobehavioral Research Center (HNRC) at the
University of California San Diego (UCSD) (see Ap-
pendix). From this group, 80 patients were identified
who had been administered VPA for clinical indi-
cations, including seizures, migraines, or mood dis-
orders. From this set, only subjects with laboratory
values both before and at least 3 months after start-
ing VPA were included. To qualify for analysis, sub-
jects must have maintained the exactly same ARV
regimens (either on or off therapy for both visits)
with the only difference being VPA. A total of 15
HIV-infected (HIV+) individuals were successfully
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Figure 1 Flow diagram outlining selection criteria used for determining valproic acid patients (VPA+) taking medications (ARV+) or on
no therapy (ARV−) compared to controls not taking valproic acid (VPA−) and either taking medications (ARV+) or no therapy (ARV−).

identified (VPA+). Fifteen HIV+ controls (VPA−)
were selected who continued maintenance of ARVs
(either on or off therapy for both visits), did not
use VPA, with matching to cases by disease stage,
plasma VLs, and CD4+ counts at the first visit
(Figure 1).

Commercially available ultra sensitive assays of the
CSF VL, plasma VL, and CD4+ lymphocyte counts
were assessed for all patients at the two time points.
In addition, 21/30 (70%) subjects (10/15 VPA+, 11/15
VPA−) completed a comprehensive, standardized NP
battery at both time points. The NP battery and the
approach to analysis have been described elsewhere
(Carey et al, 2004; Heaton et al, 2004). This study used
the global deficit score (GDS) as the primary NP out-
come. Nonparametric paired t tests were performed
for changes in laboratory values and NP performance
between the two groups with P values significant if
P < .05.

VPA+ and VPA− did not differ in baseline char-
acteristics, including age, sex, ethnicity, and nadir
CD4+ counts, with the median duration between vis-
its was 14 months in both groups (Table 1). Dosage ad-
ministration was determined within 12/15 patients
in the VPA+ group with the average total daily dose
greater than 1000 mg. VPA+ and VPA− did not dif-
fer in regards to changes in plasma or CSF VLs from
baseline to follow-up. A trend towards a reduction in
CD4+ counts (from 420 cell/μl to 331 cells/μl, Fig-
ure 1A) (P = .08) was seen for VPA+ compared to
VPA− . On NP testing, VPA+ had significantly worse
performance prior to initiation of medications com-
pared to VPA− (GDS of 0.90 for VPA+ compared to
0.30 for VPA−). However, no significant differences
were seen in changes in the GDS for the two groups
(−0.04 for VPA+ and −0.03 for VPA−).

To further study the effects of VPA in HIV+ in-
dividuals not taking ARVs, we performed a subset
analysis comparing cases taking VPA but not ARV
(VPA+/ARV−) (n = 7) to controls on neither VPA
nor ARV (VPA−/ARV−) (n = 7). Similar to the over-
all group analysis results, no significant changes
were seen in plasma or CSF VL. The VPA+/ARV−
group also had a trend (P = 0.07) towards a decrease
in CD4+ counts (from 419 cell/μl to 342 cells/μl;
Figure 1B). When comparing VPA+/ARV+ cases to
VPA−/ART+ controls yielded similar results (data
not shown). These effects were seen throughout the
group and were not influenced by a single patient.

Table 1 Demographics of patients taking valproic acid (VPA+)
and controls (VPA−)

VPA+ (n = 15) VPA− (n = 15)

Mean age (year old) (SE) 41 (2) 40 (2)
Sex (% male) 85% 80%
Ethnicity (% Caucasian) 67% 67%
Median CD4 nadir

(cells/μl) (IQR)
271 (78–347) 250 (183–285)

Baseline CD4 (cells/μl)
(IQR)

420 (287–596) 387 (292-536)

Baseline plasma viral
load (copies/ml) (IQR)

12,245 (474–24,890) 9764 (51–15,389)

Baseline cerebral spinal
fluid viral load
(copies/ml) (IQR)

8390 (0–5221) 10,080 (0–6427)

Baseline global deficit
score (SE)

0.90 (0.20) *0.30 (0.10)

Median no. months
between visits (SE)

14 (1) 14 (2)

Mean total daily VPA
dose (mg) (IQR)

1155 (688–1750) 0

∗ P < .05 for VPA+ compared to VPA− at baseline.
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Figure 2 Changes in CD4+ cells within VPA+ and VPA− groups (A) and within a subgroup not on therapy (ARV−) (B). A trend towards
a decrease in CD4+ cells was observed for both groups (P = .08).

No differences in NP were seen within either of the
subgroups (data not shown).

In this small, retrospective, case-control study, the
initiation of VPA led to no significant adverse ef-
fects on markers of HIV disease progression. In par-
ticular, plasma and CSF VL did not change among
subjects initiating VPA, including those who did not
take ART. Among the 21 subjects who underwent
NP testing, no differences were seen between VPA+
and VPA−. Overall our results are in agreement with
a recent placebo-controlled study (Schifitto et al,
2006) and suggest that VPA is a relatively safe med-
ication even in individuals who not virologically
suppressed.

We did observe a possible reduction in CD4+
counts following VPA initiation. This reduction did
not reach statistical significance but this may reflect
the limited power of this small study. Subgroup
analyses supported that the effect was attributable
to VPA because CD4+ counts did not decline in
controls who did not take ARVs even though they
had similar plasma VLs and CD4+ counts at baseline.
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Appendix

The San Diego HIV Neurobehavioral Research Cen-
ter (HNRC) group is affiliated with the University
of California, San Diego; the Naval Hospital, San
Diego; and the Veterans Affairs San Diego Healthcare
System, and includes Director: Igor Grant, M.D.; Co-
Directors: J. Hampton Atkinson, M.D., Ronald J. Ellis,
M.D., Ph.D., and J. Allen McCutchan, M.D.; Center
Manager: Thomas D. Marcotte, Ph.D.; Naval Hospital
San Diego: Braden R. Hale, M.D., M.P.H. (P.I.);
Neuromedical Component: Ronald J. Ellis, M.D.,
Ph.D. (P.I.), J. Allen McCutchan, M.D., Scott Letendre,
M.D., Edmund Capparelli, Pharm. D., Rachel Schrier,
Ph.D.; Neurobehavioral Component: Robert K.
Heaton, Ph.D. (P.I.), Mariana Cherner, Ph.D., Steven
Paul Woods, Psy.D.; Neuroimaging Component:
Terry Jernigan, Ph.D. (P.I.), Christine Fennema-
Notestine, Ph.D., Sarah L., Archibald, M.A.,
John Hesselink, M.D., Jacopo Annese, Ph.D.,

Michael J. Taylor, Ph.D., Brian Schweinsburg, Ph.D.,
Neurobiology Component: Eliezer Masliah, M.D.
(P.I.), Ian Everall, FRCPsych., FRCPath., Ph.D., T.
Dianne Langford, Ph.D.; Neurovirology Component:
Douglas Richman, M.D., (P.I.), David M. Smith,
M.D.; International Component: J. Allen McCutchan,
M.D., (P.I.); Developmental Component: Ian Everall,
FRCPsych., FRCPath., Ph.D (P.I.), Stuart Lipton,
M.D., Ph.D.; Clinical Trials Component: J. Allen
McCutchan, M.D., J. Hampton Atkinson, M.D.,
Ronald J. Ellis, M.D., Ph.D., Scott Letendre, M.D.;
Participant Accrual and Retention Unit: J. Hampton
Atkinson, M.D. (P.I.), Rodney von Jaeger, M.P.H.;
Data Management Unit: Anthony C. Gamst, Ph.D.
(P.I.), Clint Cushman, B.A., (Data Systems Manager),
Michelle Frybarger, B.A., Daniel R. Masys, M.D.
(Senior Consultant); Statistics Unit: Ian Abram-
son, Ph.D. (P.I.), Christopher Ake, Ph.D., Deborah
Lazzaretto, M.S.
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