
CSF Viral Escape in a patient with HIV-Associated
Neurocognitive Disorder

Michael N. Khoury1,2, C Sabrina Tan1,3, Marcia Peaslee4, and Igor J. Koralnik1,2

1Center for Virology and Vaccine Research, Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, MA, USA
2Department of Neurology, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, MA, USA
3Division of Infectious Diseases, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, MA, USA
4Infectious Disease Clinical Services, Cape Cod Healthcare, Hyannis, MA, USA

Keywords
HIV; cerebrospinal fluid; HIV Associated Neurocognitive Disorder; highly active antiretroviral
therapy

Introduction
HIV associated neurocognitive disorder (HAND) is a condition that encompasses cognitive
deficits as well as motor symptoms. HIV is thought to enter the CNS early at the time of
primary infection by crossing the blood brain barrier. The virus primarily infects
perivascular macrophages and microglia (both of which express CD4); while the neurons,
which do not express CD4, sustain injury secondary to the resulting inflammation(Gonzalez-
Scarano and Martin-Garcia 2005). HAND MRI findings classically include symmetric,
periventricular hyperintense lesions on T2-weighted sequences.

We describe an HIV+ patient with an absolute CD4+ T-cell count in the normal range and
well-controlled plasma HIV viral load (vl) who developed progressive cognitive decline and
gait difficulty.

Case
A 32-year-old HIV+ Brazilian woman with a history of treated CNS toxoplasmosis,
presented to the neurology clinic for evaluation of cognitive complaints. Her CD4+ T-cell
count was 769 cells/uL and plasma HIV vl 395 copies/mL. She was diagnosed four years
earlier with concurrent HIV and CNS toxoplasmosis and started on lamivudine, zidovudine,
and efavirenz which were discontinued due to poor compliance. Her CD4+ T-cell nadir at
diagnosis was 6/uL. She was started on tenofovir, didanosine, and ritonavir-boosted
atazanavir 20 months later when her HIV plasma vl was 272,000 copies/mL. On exam, she
was inattentive and had decreased psychomotor speed. She scored 11/16 on the HIV
dementia scale(Power et al. 1995). Brain MRI showed several areas of subcortical and
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periventricular white matter hyperintensities (figure-A, arrows). In addition, there was an
old enhancing discoid lesion along the corpus callosum (figure-B&C, arrowheads),
attributed to treated CNS toxoplasmosis.

Diagnostic workup of the white matter lesions and memory complaints included serologies
for Lyme, trypanosoma cruzi and cysticercosis, RPR, CSF PCR for JC virus, Epstein-Barr
virus, Toxoplasma gondii and cytological examination were negative. However, the CSF
WBC count (lymphocytic predominant) and protein concentration were elevated (Table).
HIV vl in the CSF was 801 copies/mL. This clinical presentation, MRI, and CSF results
were consistent with a diagnosis of HIV associated neurocognitive disorder (HAND).
Abacavir and lamivudine were added to her regimen in order to improve CSF penetration
and, with these changes, her CPE (CNS Penetration Effectiveness-2010) score increased
from 5 to 10.

One year after the changes in cART (Table, month 61) her cognition had improved
significantly. CSF exam showed a stable protein count, normalization of WBC, and
decreased CSF HIV vl. Furthermore, MRI of the brain demonstrated a decrease in size of
white matter hyperintensities.

However, approximately four years later (Table, month 109), she complained of worsening
in her cognition as well as gait difficulties. An MRI of the brain demonstrated atrophy and
bilateral increase in hyperintense signal (figure-D). CSF analysis showed an HIV vl of 6950
copies/mL. The CSF WBC count and protein concentration were both elevated. CSF and
plasma HIV genotypes showed a similar yet slightly different drug resistance pattern.
Several HIV mutations found in the CSF were not identified in the plasma (Table). One
mutation found in both compartments was M184V mutation, driven by lamivudine. Viruses
with this mutation are known to be more susceptible to several nucleoside reverse
transcriptase inhibitors such as zidovudine. Based on these results, abacavir was replaced by
zidovudine, and ritonavir-boosted atazanavir was replaced by ritonavir-boosted darunavir.
Raltegravir was added as a new integrase inhibitor. These changes increased the CPE score
of the cART regimen from 8 to 13.

Six months later, her gait and cognition had improved. CSF analysis showed normalization
of WBC and protein, while the CSF HIV vl was undetectable. MRI of the brain showed a
decrease in the hyperintense white matter disease (figure-G).

Discussion
We report a case of an HIV+ patient who developed HAND in the setting of a suppressed
plasma HIV replication while on cART. She had a CD4+ T-cell count nadir of 6/uL. It is not
uncommon for patients with a history of a low CD4+ T-cell count to develop neurocognitive
disorder as the CD4 nadir is a predictor for HAND(Ellis et al. 2011).

It has recently been shown that new neurologic symptoms occurring in the setting of an
undetectable or low plasma HIV vl may indicate the presence of CSF viral escape(Peluso et
al. 2012). This finding should alert infectious disease specialists, neurologists, and other
HIV providers to remain vigilant for neurologic complaints and symptoms and to prompt an
appropriate work up, including imaging, measurement of HIV vl in the CSF, and genotype
testing, regardless of the plasma HIV vl. However, in the absence of neurologic complaints,
symptoms, or exam findings, the presence of CSF viral escape has not been associated with
neurocognitive disease(Valero et al. 2012) and might not require a change in the
antiretroviral regimen.
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The discordance in the mutations seen in the CSF compared to those seen in the plasma in
our patient highlights the fact that the CNS can act as an independent reservoir for
HIV(Takahashi et al. 1996; Lambotte et al. 2003), and is consistent with findings indicating
that viral replication occurs within the CNS compartment(Ritola et al. 2005; Schnell et al.
2009). Following a change in the antiretroviral regimen, the patient improved clinically,
concomitant to suppression of viral replication in the CSF. This observation highlights the
need for an antiretroviral regimen with good penetration through the blood-brain-barrier
(high CPE score)(Smurzynski et al. 2011) and the usefulness of genotype testing in CSF to
adapt cART regimen. Therefore, CNS penetration ability and the CSF resistance profile of
HIV should be considered in adjusting the cART regimen in patients with HAND(Peluso et
al. 2012).

Finally, the HIV Dementia Scale is a valuable screening tool to detect HAND and was used
in our patient. However, the proposed raw cut-off of ≤ 10 provides a sensitivity of only 24%
as shown recently by the CHARTER group(Sakamoto et al. 2013), and might not identify
those patients with subtle or asymptomatic neurocognitive impairment. When the cut-off
score was increased to ≤ 14, the sensitivity improves (66%(Sakamoto et al. 2013) – 83%
(Simioni et al. 2010)) at the expense of specificity. Our patient’s neurological function
correlated with the fluctuations in her score. Further investigations using various HIV
Dementia Scale cut-off points and factoring in CSF HIV vl are needed to establish a more
accurate clinical tool in the diagnosis of HAND.
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Figure 1.
(A–C) Images from initial presentation; (D–F) Images obtained 6 years later; (G–I) Images
obtained 6 months after a change in the patient’s cART regimen. The FLAIR image (A)
demonstrates subcortical and periventricular hyperintense signal [arrows]. There is no
enhancement seen involving the subcortical lesions (B, C); however, there is an enhancing
mass that is visible on the axial (B) and coronal (C) cuts inferior to the corpus callosum
[arrowhead]. Six years later, the FLAIR sequence (D) demonstrates atrophy as well as
confluent areas of bilateral symmetric white matter hyperintense signal which does not
enhance (E, F). The mass inferior to the corpus callosum is visible (E, H) and minimally
enhances. Six months later, the axial FLAIR sequence (G) demonstrates a modest
improvement in white matter disease with a similar degree of atrophy coinciding with a
significant clinical improvement. There is no parenchymal enhancement in the contrast
enhanced sequences (H, I); while a faint degree of enhancement is seen in the mass abutting
the corpus callosum (I).
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