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group for death from causes other than oppor-
tunistic disease, confirming that immunosup-
pression incteases the risk of death among pa-
tients with diseases not traditionally believed to
be opportunistic in nature. Much, but not all, of
the difference in the rates of opportunistic disease
or death from any cause between the drug con-
servation group and the viral suppression group
was explained by differences in the CD4+ count
and HIV RNA level during follow-up. The hazard
ratio for opportunistic disease or death from any
cause in the drug conservation group versus the
viral suppression group was reduced from 2.6 to
1.5 after adjustment for the latest CD4+ count
and the latest HIV RNA level. The reasons for
the remaining excess risk are not clear.

Although our findings indicate that the inter-
ruption of antiretroviral therapy with the use of
higher CD4+ count thresholds than those used
in our study may result in lower risks of opportu-
nistic disease or death from any cause, the lack
of benefit of our interruption strategy on major
adverse events associated with antiretroviral ther-
apy suggests that such strategies should be viewed
as carrying a net clinical risk unless proven other-
wise in appropriately powered studies.

In summary, our findings provide clear and
compelling evidence that the episodic antiretro-

tic disease or death from any cause in the drug
conservation group appears to be attributable to
the longer period during which participants had
reduced CD4+ counts. Further research is needed
to evaluate the effect of interrupting antiretrovi-
ral therapy on immune function, inflammation,

and other markers.
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Short Communication

Reversal Periods and Patterns from Drug-Resistant to
Wild-Type HIV Type 1 after Cessation of Anti-HIV Therapy

XIUQIONG BL!2 HIROYUKI GATANAGA,! KAZUHIKO KOIKE,? SATOSHI KIMURA,'
and SHINICHI OKA!

ABSTRACT

Anti-HIV drug-resistant virus reverts to wild type following discontinuation of antiretroviral therapy (ART).
This study aimed to determine the reversal period. ART was discontinued in 16 patients harboring drug-re-
sistant viruses. Resistant mutations of reverse transeriptase (RT) and protease (PR) genes of plasma- and pe-
ripheral blood mononuclear cells (PBMC)-derived viruses were examined by direct sequencing monthly un-
til the disappearance of mutants (median follow-up period: 8.9 months). Only wild-type virus was detected in
50% of patients at 6.3 months (quartiles, 3.2-20.7 months) and at 9.2 months (quartiles, 5.7-13.8 months) in
plasma- and PBMC-derived viruses, respectively, after ART interruption. Among the 133 resistance-associ-
ated mutations identified at ART interruption, half the RT and PR mutations shifted to wild type in 3.2 months
in plasma, 6.7 months of RT, and 5.7 months of PR in PBMC, respectively. In plasma- and PBMC-derived
viruses, the PR mutations reverted earlier than the RT mutations. These results could be relevant as to when

to perform drug-resistance testing.
VEHE EMERGENCE OF DRUG-RESISTANCE-ASSOCIATED MUTA-
TIONS leads to treatment failure and may limit future treat-
ment options. Therefore, inclusion of drug-resistance testing is
recommended in anti-HIV-1 treatment guidelines, especially af-
ter failure of standard regimens.!»? A number of studies showed
that drug-resistance testing improved the benefits of antiretro-
viral therapy (ART).*-3 For drug resistance testing, plasma and
peripheral blood mononuclear cell (PBMC) can be used as clin-
ical specimens.® Using direct sequencing, we reported previ-
ously the earlier detection of resistant mutations in plasma than
in PBMC.10 Accordingly, we recommended the use of plasma
for early detection of drug resistance during therapy in those
patients who fail to respond to antiretroviral treatment. Clini-
cally, even when patients develop virologic faiture [rebound of
plasma HIV-1 viral load (VL)], the CD4 count remains suffi-
ciently high for treatment interruption, at least in some patients.
In such cases, the timing of genotypic drug resistance testing
is of practical importance. Discontinuation of treatment causes
the reversion of resistance mutations to wild-type viruses.!!-18

Previous studies indicated that resistance mutations of plasma
viruses could rapidly become undetectable either partially or
entirely from 14 days to 4 months after ART cessation.!>"!8
The reversion of mutations to wild type is considered to be due
to the low replication fitness of mutant variants and outgrowth
of wild type viruses when the drug-selective pressure is with-
drawn.!721-22 However, the time course and pattern of this re-
version have not been studied in detail in heavily treated pa-
tients. Clarification of this issue will help determine the most
appropriate time and sample for performing genotypic-resis-
tance testing after ART cessation.

The study subjects were 16 HIV-1-infected patients who had
been known to have drug-resistance virus beforehand and dis-
continued antiretroviral therapy from August 1998 through De-
cember 2002 for a variety of reasons. All patients regularly con-
sulted the AIDS Clinical Center at the International Medical
Center of Japan, Tokyo, and gave written informed consent.
Their demographic data and clinical characteristics at the time
of quitting ART are listed in Table 1. Their blood samples were

IAIDS Clinical Center, International Medical Center of Japan, Tokyo, Japan.

2Graduate School of Medicine, University of Tokyo, Tokyo, Japan.
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collected monthly. Measurements of VL (Amplicor HIV-Mon-
itor, Roche Molecular Systems, Inc., NJ) and CD4 and CD8
lymphocyte counts (monoclonal antibodies and flow cytome-
try) were performed at each blood sampling.

PBMC were separated by centrifugation from 7 ml EDTA-
treated blood. PBMC and plasma were stored at —80°C until
sequence analysis. The method of sequence analysis was re-
ported previously.!0 Briefly, total RNA was extracted from 100
wl plasma and DNA was extracted from 1 X 10 PBMCs
(SMITEST Ex R&D Kit, Japan). The RNA sample was sub-
jected to reverse transcription (RT) followed by nested poly-
merase chain reaction (PCR) using primers targeting the RT
gene and protease (PR) gene, respectively. A DNA sample was
also subjected to nested PCR using the same primers for the
same targets. The primers covered 1-100 base pairs of PR and
40-240 base pairs of RT. Sequences of primer sets were pub-
lished elsewhere. !° Direct sequencing was performed on a 3730
DNA Analyzer (Applied Biosystems). A heterozygous base se-
quence was identified when the electrogram showed a minor
peak at >50% of the major peak. The amino acid sequence was
deduced with the GENETYX-WIN version 4.1 (Software De-
velopment, Tokyo) and the amino acid substitutions related to
drug resistance were estimated from published data.? The clade
of HIV-1 was determined by the sequences of RT and PR genes.

The reversal period was defined as the time interval between
the date of ART interruption and the date of the disappearance
of mutations confirmed by direct sequencing. When mutations
(all minor mutations, in some patients) did not revert, the re-
versal period was defined as the date ART stopped to the date
most mutations shifted to the wild-type amino acid sequence
(for example, see Table 2; protease residues of plasma virus at
month 5.9 of patient 2). As all HIV-1s amplified in this study
were HIV-1 clade B, we regarded L63P as the polymorphism.
The major mutant residues included M41L, A62V, D6TN,
K70R, L74v, M184V, G190S, L210W, T215F/Y, and
K219E/Q of RT mutations and D30N, L33F, M46l, G48V,
V82A/F, 184V, and L9OM of PR mutations.? The follow-up pe-
riod was the time interval from when ART was interrupted to
when the resistance mutations disappeared.

A Kaplan-Meier survival curve was used to estimate the con-
tinuous periods of resistance mutations. The Mann—Whitney U
test was used for group comparisons, the Wilcoxon signed rank
test was used for paired comparison of the reversal period, the
paired #-test was used for changes in CD4 count and HIV-1 vi-
ral load, and correlation analysis was used for the relationship
between the reversal period and baseline CD4 count or base-
line viral load, respectively. StatView version 5 was used for
analysis and a p value less than 5% was considered statistically
significant.

As shown in Table 1, most patients enrolled in this study had
been treated over a long period of time [mean ART period: 82
months (SD, 31.6; range, 46.6-140.8 months)]. The reasons for
discontinuation of ART were virologic failure in 10 cases, poor
adherence in 4 cases, and side effects in 2 cases. The median
follow-up period was 8.9 months (range: 2-25 months) and all
patients provided blood samples for testing. None of the pa-
tients received any ART during the follow-up period. CD4
counts of 10 patients were more than 200/l at the time of ART
discontinuation. After withdrawal of ART, the CD4 count de-
creased a mean value of 66/ul 1 month later and continued to

decrease until the disappearance of resistant mutations. The VL
of 6 patients (patients 7, 9, 10, 11, 13, and 15) who discontin-
ued ART because of side effects or poor adherence ranged from
<50 to 650 copies/ml at the time of ART cessation. The VL
of these patients rebounded to a mean of 4.2 log,o copies/ml 1
month later (designated as rebounded virus) but showed a plateau
level thereafter. The VL of the other 10 patients who discon-
tinued ART for virologic failure was stable after ART cessation.

In all 16 patients, a total of 133 resistance mutation residues
with 59 RT and 74 PR were found in plasma and PBMC. The
concordance of mutant residues between plasma and PBMC
was 96.2% (RT mutations 93.2%, PR mutations 98.6%). All 16
patients possessed RT resistance mutations but 4 of them had
no PR mutations (Table 2). In PR, both plasma and PBMC-de-
rived viruses had 26 major resistance and 48 minor resistance
residues. In contrast in RT, 52 and 50 major RT residues and
7 and 9 minor RT residues were detected in plasma and PBMC,
respectively. The results showed that the resistance mutations
could shift to wild type after 1 month or could persist for as
long as 22 months after treatment stopped. Interestingly, in 6
patients with viral load rebound, the rebounded viruses in 5 pa-
tients (patients 7, 10, 11, 13, and 15) had the same resistant mu-
tations as their predecessor viruses 1 month after ART cessa-
tion and then reverted to wild type thereafter. In patient 9, the
rebounded virus was a wild-type virus.

As shown in Fig. 1A, after ART interruption, only wild-type
virus was detected in 50% of patients at 6.3 months (quartiles,
3.2-20.7 months) and at 9.2 months (quartiles, 5.7-13.8
months) in plasma- and PBMC-derived viruses, respectively.
In Fig. 1B, the reversion of 133 resistance mutations is shown
by a Kaplan—Meier survival curve. Fifty percent of both PR and
RT resistance mutations shifted to wild type in 3.2 months in
plasma (quartiles, 1.5-3.7 months for PR, 2-10 months for RT).
However, in PBMC, 50% of PR and RT mutations disappeared
in 5.7 (quartile, 3.2-6.7 months) and 6.7 (quartile, 3.5-12
months) months, respectively. The reversal period of PR and
RT mutations in plasma was 2.5 and 3.5 months, respectively,
less than that in PBMC (both p < 0.05). Furthermore, the PR
mutations shifted to wild type much more rapidly than RT mu-
tations in both plasma and PBMC, although the half life of both
mutation residues were the same in plasma (Wilcoxon test p <
0.05). In terms of the reversal period of major and minor mu-
tations, there were no difference between them both in the PR
and RT regions of plasma- or PBMC-derived viruses. There
were no relationships found between the reversal periods of RT
and PR mutations and the baseline CD4 cell count, baseline
VL, and changes in these two surrogate markers [ month later
(data not shown).

Figure 2 shows how the mutation residues disappeared after
ART cessation. We roughly divided the reversal process into
two patterns. The first pattern was that resistant mutations per-
sisted for some time and then disappeared abruptly (Fig. 2A).
Most PR mutations of plasma viruses, 50% of PR mutations of
provirus, and 50% of RT mutations in both types of specimens
showed this pattern. The second pattern was that of a gradual
decrease of mutations followed by their disappearance or per-
sistence (Fig. 2B). One-third of RT mutations showed this pat-
tern. Overall, all major mutations of RT and PR genes disap-
peared in all patients after withdrawal of ART. In contrast, the
minor mutations did not disappear in some patients.
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FIG. 1.

(A) Kaplan-Meier curves showing percent of 16 patients with drug resistance mutations in plasma or PBMC. (B) Kap-

lan-Meier curves showing percent of 133 drug resistance mutations (59 RT and 74 PR) in plasma or PBMC. PR, in plasma vs.
in PBMC (p < 0.05); RT, in plasma vs. in PBMC (p < 0.05); PR vs. RT (p < 0.05).

We designed the present study with the main objectives of
determining the duration of the reversal period from the pres-
ence of resistant viruses to wild-type viruses and of elucidating
the reversal patterns of plasma- and PBMC-derived viruses af-
ter discontinuation of ART. To determine the duration of the
reversal period (i.e., from resistant mutations of RT and PR
genes of plasma viruses and proviruses to wild type), sequen-
tial specimens of plasma and PBMC from patients with resis-
tance mutations were sequenced after ART was interrupted. We
found that the PR and RT resistance mutations shifted to wild
type much more rapidly in plasma than in PBMC after ART
cessation. In 3.2 months after ART stopped, 50% of the resis-
tance mutations in plasma-derived viruses shifted to wild type
and 50% of the major mutations of both RT and PR regions
were undetected by direct sequencing. This period was similar
to that reported by other investigators.!31416-20 However, 50%
of the mutations of RT and PR were detected by 6.7 and 5.7

months, respectively, when PBMC samples were used. Ac-
cordingly, when the patient develops virologic failure and drug
resistance testing is performed using plasma sample after 3.2
months of ART cessation, the results of the test should be in-
terpreted with caution, especially when deciding subsequent
ART regimens, because 50% of mutation residues were unde-
tectable by testing. When a resistant virus is not detected by
drug-resistant testing, therapy using the same antiretroviral
drugs or the same class of agents that reveal-cross resistance is
usually associated with early drug failure by previously ac-
quired resistant viruses.?>?* Therefore, like other recommen-
dations,!? drug-resistance testing should be performed soon af-
ter ART cessation. However, according to our data, the testing
period could be postponed for 2.5 months (from 3.2 to 5.7
months) after ART withdrawal if PBMCs are used instead for
plasma. In this regard, PBMC is a suitable candidate specimen
for drug-resistance testing during off therapy.
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A

—o— Pt 1, PRin plasma
- Pt 4, PR in PBMC
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Number of resistance mutations

=& Pt4, PRin plasma
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Months after ART cessation

FIG. 2. Two Representative patterns of resistance mutations reverted to wild type after ART cessation. (A) Steep disappear-
ance pattern of resistance mutations; (B) gradual reversal pattern of resistance mutations. RT, reverse transcriptase; PR, protease.

Drug-resistance testing is not advised for patients with VL
<1000 copies/ml] since amplification of the virus is unreli-
able.!> However, if ART has to be discontinued because of
ART-related toxicities and VL was undetectable at the time of
discontinuation, the timing of the test is a practical question.
Others report!” a sharp reduction in the number of mutations at
the time of viral load increase in patients during structured
treatment interruption. Our results showed that at 1 month af-
ter ART cessation, VL dramatically increased from <1000
copies/ml to >4 log;o copies/ml in 6 patients who stopped treat-
ment due to causes other than ART failure. However, the re-
bounded viruses in 5 of these 6 patients were still resistance
mutant but not the wild-type virus. We previously reported that
drug resistance mutations emerged gradually when therapy
failed.!0 In contrast, the results here showed that nearly 50% of
the mutations disappeared abruptly when ART completely
stopped. Thus, waiting for several months after ART with-
drawal until stabilization of the VL may potentially result in
missing important information for selecting the subsequent ther-

apeutic regimen. Therefore, in such situations, drug-resistance
testing should be performed after 1 month to obtain a reliable
result after ART withdrawal.

We previously studied the emergence of drug resistance dur-
ing therapy and reported that the appearance of drug resistance
in plasma viruses precedes that in proviruses by more than 1
year and recommended the use of plasma samples for drug-re-
sistance testing during therapy.!? Considering the high concor-
dance of resistance mutations between plasma and PBMC, and
the long persistence period of mutations in PBMC, we conclude
that when ART stopped, if PBMC could be used as the sample
for resistance assay, the test period may be postponed for 3
months.
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glomerular filtration rate 15 ml/min per 1.73 m?) avoiding
the need for renal replacement therapy. In addition, there
was a dramatic decline in proteinuria from an estimated 5 g
to 1 g per 24h.

Epidemiological studies have shown a correlation
between increasing HIV viral load, decreasing CD4 cell
count and the occurrence of proteinuria and renal failure
[1], as well as a reduction in the incidence of HIVAN in
patients treated with HAART [2]. Previous case reports
have demonstrated a reversal of acute renal failure and
histological changes on biopsy after short courses of
antiretroviral therapy [3]. Several observational cohort
studies have demonstrated a decreased need for renal
replacement therapy for patients treated with antiretro-
viral therapy compared with those not so treated [4-6].
This case supports the hypothesis that HIVAN can be
treated by the suppression of viral replication with
HAART, and when initiated early may remove the need
for renal replacement therapy and provide long-term
stabilization of disease. Unlike the previous reported
cases, this case suggests a risk of relapse of disease after
discontinuing HAART. This suggests that a history of
HIVAN alone may be an indication for indefinite
HAART, even with an adequate CD4 cell count and
despite mild to moderate side effects.
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Department of Medicine, Division of Nephrology,
Johns Hopkins School of Medicine and the johns
Hopkins Hospital, Baltimore, Maryland, USA.

Received: 28 July 2006, accepted: 5 October 2006.

References

1. Szczech LA, Gange S, van der Horst C, Bartlett JA, Young M,
CohenMH, et al. Predictors of proteinuria and renal failure among
women with HIV infection. Kidney Int 2002; 61:195-202.

2. Lucas GM, Eustace JA, Sozio S, Mentari EK, Appiah KA, Moore
RD. Highly active antiretroviral therapy and the incidence of
HIV-1-associated nephropathy: a 12-year cohort study. A/DS
2004; 18:541-546.

3. Wali RK, Drachenberg Cl, Papadimitriou JC, Keay S, Ramos E.
HIV-1-associated nephropathy and response to highly-active
antiretroviral therapy. Lancet 1998; 352:783-784.

4. Michel C, Dosquet P, Ronco P, Mougenot B, Viron B, Mignon F.
Nephropathy associated with infection by human immunodefi-
ciency virus: a report of 11 cases including 6 treated with
zidovudine. Nephron 1992; 62:434-440.

5. 1fudu O, Sreepada Rao TK, Tan CC, Fleischman H, Chirgwin K,
Friedman EA. Zidovudine is beneficial in human immunodefi-
ciency virus associated nephropathy. Am | Nephrol 1995;
15:217-221.

6. Atta MG, Gallant JE, Rahman MH, Nagajothi N, Racusen LC,
Scheel PH, Fine DM. Antiretroviral therapy in the treatment of
HlV-associated nephropathy. Nephrol Dial Transplant 2006;
21:2809-2813.

HLA-Cw8 primarily associated with hypersensitivity to nevirapine

We read with interest the report by Littera et al. [1] about
human leukocyte antigen (HLA)-dependent hyper-
sensitivity to nevirapine in Sardinian HIV patients. The
authors state that high levels of genetic homogeneity
and linkage disequilibrium make the Sardinian popula-
tion particularly suitable for genetic association studies,
and they observed a statistically significant association
between a nevirapine-hypersensitivity reaction and the
HLA-Cw*0802-B*1402 haplotype. In the Sardinian
population, however, HLA-Cw*0802 and B*1402 are
in such strong linkage disequilibrium that they could not
establish which one of these two alleles is primarily
associated with the hypersensitivity reaction to nevirapine.
Considering that HLA-B14(65) can not be found in the
Japanese population, it might be helpful to analyse the
patients in our clinic for a determination of the primarily
associated HLA allele [2-5].

In our outpatient clinic, a total of 326 HIV-1-infected
individuals (309 were Japanese) had given written
informed consent for HLA analysis and the study of its
association with HIV-1 disease progression and drug-
induced adverse events. High resolution typing of the
alleles at the HLA-A, HLA-B, HLA-Cw, HLA-DRBI,
and HLA-DQB1 loci had been performed by polymerase

chain reaction amplification using sequence-specific
primers in all of them. The allele frequency of HLA-
Cw8 and HLA-B14 was 13 and 0%, respectively, which is
compatible with previous reports of HLA frequency in
the Japanese populadon [2-5]. Forty-three of the
analysed patients were on nevirapine treatment or had
a history of nevirapine treatment. One of them died of
malignant lymphoma 4 weeks after the introduction of
nevirapine-containing treatment. In another patient,
nevirapine-containing treatment was terminated 17 days
after initiaion because of granulocytopenia probably
induced by co-administered zidovudine. These two
patients were excluded from further analysis and the
remaining 41 patients were divided into two groups; a
nevirapine-hypersensitive group and a nevirapine-toler-
ant group (Table 1). The nevirapine-hypersensitive group
included 11 patients who experienced extensive skin rash
{accompanied by fever > 38°C in three) and one patient
with chronic hepatiis C who developed nevirapine-
induced hepatotoxicity with aspartate aminotransterase/
alanine aminotransferase values three times above the
baseline. The nevirapine-tolerant group included 29
others who had been treated with nevirapine for a period
of more than 6 months and did not develop any
hypersensitive reaction [1]. There were no significant

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Table 1. Demographics and immunological variables in the
nevirapine-hypersensitive group and nevirapine-tolerant group.

Nevirapine Nevirapine
hypersensitive tolerant

Variable (n=12) (n=29) P value
Mean age, years (SD) 33 40 0.07
Sex, n (%)

Male 11 (92%) 26 (90%) >0.99

Female 1 (8%) 3 (10%)
Ethnicity, n (%)

Japanese 11 (92%) 28 (97%) 0.50
Mean weight, kg (SD) 62 (13) 61 (8) 0.88
Plasma HIV-1 RNA, n (%)

> 400 copies/ml 9 (75%) 14 (48%) 0.17
Immunological status, cells/ul (SD)

CD4 306 (186) 291 (184) 0.81

CD8 587 (246) 765 (416) 0.17
HLA, n (%)

Cw8 5 (42%) 3 (10%) 0.03

differencesin age, sex, ethnicity, weight, HIV-1 viral load,
CD4 and CD8 cell counts between the two groups
(Fisher’s exact test for dichotomous variables, Student’s
t-test for continuous variables). The frequency of HLA-
Cw8-positive patients in the nevirapine-hypersensitive
group was 42%, which was significantly higher than those
of the nevirapine-tolerant group (10%) and the general
Japanese population (9—-14%) [2—5]. In the nevirapine-
hypersensitive group, four patients including one who
developed hepatotoxicity had HLA-Cw*0801 and one
had HLA-Cw*0803. In the nevirapine-tolerant group,
three patients had HLA-Cw*0801. HLA-Cw*0802 was
not identified in the patients we analysed. There was no
significant difference in the frequency of the other HLA
alleles between the two groups.

Considering our data together with that of Littera et al.
[1], HLA-Cw8 antigen rather than specific alleles of other
genes linked with HLA-Cw*0801 or HLA-Cw*0802

may be primarily associated with a nevirapine-hyper-
sensitivity reaction. Nevirapine or nevirapine metabolite
coupled with HLA-Cw8 antigen may be expressed on the
cell surface and may induce hypersensitive reactions
including skin rash and hepatotoxicities. We totally agree
with Littera et al. [1] that a careful choice of drugs in
susceptible patients identified by HLA typing would
considerably reduce the risk of severe and sometimes life-
threatening hypersensitive reactions.

Hiroyuki Gatanaga, Hirohisa Yazaki, Junko Tanuma,
Miwako Honda, lkumi Genka, Katsuji Teruya, Natsuo
Tachikawa, Yoshimi Kikuchi and Shinichi Oka, AIDS
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K65R development among subtype C HIV-1-infected patients in tenofovir DF clinical trials

A recent study demonstrated a greater propensity for HIV-
1 subtype C to develop a K65R mutation under in-vitro
selection with tenofovir compared with subtype B orother
non-B subtypes [1]. The mechanistic basis for this in-vitro
observation was not clear because the single nucleotide
change is identical for the K65R substitution in either
subtype B or subtype C. For subtype B, a switch from AAA
to AGA occurs. For subtype C, a switch from AAG to AGG
occurs. The third codon position, however, is different for
subtype C, reflecting redundancy in the genetic code for
lysine and a natural variation among different HIV-1
subtypes. The authors speculate that this third codon
position difference or other genetic changes may influence
the propensity for the development of K65R in subtype C
HIV-1.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

We evaluated patients with subtype C, subtype B, and
other non-B HIV-1 subtypes for virological failure and
the development of resistance in two phase III clinical
trials of tenofovir disoproxil fumarate (DF). These studies
enrolled patients primarily from the United States,
Europe and South America. Within these studies,
approximately 7% of the 1200 patients enrolled were
infected with non-B HIV-1 subtypes. Study 903 assessed
the combination of tenofovir DF with lamivudine and
efavirenz, and study 934 assessed the combination of
tenofovir DF with emtricitabine and efavirenz. Although
neither study was statistically powered to address efficacy
in patients with non-B subtypes, the virological failure
rates were similar between patients with subtype B or
non-B HIV-1 subtypes (15.5 versus 19%, respectively,
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Acute Schizophrenic
Symptoms as the Initial
Manifestation of HIV
Infection that Respond to
Highly Active Antiretroviral
Therapy

To THE EDITOR—We read with a great
interest an article in your journal by Shah
et al. [1] that showed successful treatment
of a case of HIV encephalopathy. Here, we
report a case of a patient who had schiz-
ophrenic symptoms as the initial mani-

festation of HIV infection and had a re-
gression of mental abnormalities following
the initiation of HAART.

A previously healthy 25-year-old Japa-
nese woman presented to Hokkaido Uni-
versity Hospital with psychotic symptoms,
such as hallucinations and persecutory
and somatic delusions. She had no history
of abusing drugs or alcohol. Her Mini-
Mental State Examination score was 27/
30. The initial diagnosis was schizophre-
nia, defined according to International
Classification of Diseases and Related
Health Problems, 10th edition [2]. Al-
though she was treated with quetiapine
fumarate (300 mg daily), her psychotic
symptoms did not show any improve-
ment. Then, recurrent fever of unknown
origin was observed and systemic exami-
nations were performed. Radiography of
the chest had no findings and tests for
collagen diseases, vasculitic syndromes,
and herpes groups viruses had negative
results, but HIV-1 antibodies were present
on ELISAs and Western blots. Her CD4*
T lymphocyte count was 2 cells/mm’. The
plasma HIV-1 RNA load (Amplicor HIV-
1 Monitor assay; Roche Molecular Sys-
tems) was 140,000 copies/mL. Enhanced
MRI of the brain revealed no abnormal-
ities. A lumbar puncture showed 3 lym-
phocytes/mm’ without atypia, a normal
protein concentration of 25 mg/dL (nor-
mal concentration, <45 mg/dL), and a glu-
cose concentration of 57 mg/dL. CSF cul-
tures for bacteria, mycobacteria, and fungi
were negative. Specific PCRs of CSF, in-
cluding HIV, JC virus, cytomegalovirus,
and varicella-zoster virus, were not done.
Neurologically, coordination and all sen-
sory and motor modalities were preserved.
However, *F-fluoro-2-deoxy-D-glucose
positron emission tomography (FDG-
PET) at rest revealed diffuse diminished
metabolism in the patient’s brain (figure
1). Because treatment with quetiapine fu-
marate did not improve the patient’s
symptoms, the diagnosis of HIV-associ-
ated psychosis presenting as a schizo-
phrenic form was suspected.

HAART with lamivudine (300 mg
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Before HAART

After HAART

Figure 1.
panel) and after HAART (right panel)

daily), sanilvudine {60 mg daily), and lo-
pinavir-ritonavir (400 mg/100 mg daily)
was started. After 8§ weeks of HAART, the
patient’s HIV load was undetectable in
plasma. The CD4" cell counts increased to
74 cells/mm’. The patient showed a sub-
stantial improvement in her mental status
within 8 weeks of beginning treatment. In
particular, there was a significant improve-
ment of hallucinations and delusions. Af-
ter 3 months of HAART, the patient’s
Mini-Mental State Examination score im-
proved to 30/30, and she was in good clin-
ical condition with no evidence of mental
abnormality. At this time, FDG-PET at
rest showed the recovery of brain metab-
olism, especially in the occipital lobe (fig-
ure 1). The patient was able to perform
all daily living activities with no psychiatric
agents.

HIV is neuroinvasive and neuroviru-
lent, and neurological complications are
seen at all stages of HIV infection. HIV
encephalopathy is one the most well-
known psychiatric syndromes that usually
occurs as a consequence of HIV disease.
HIV encephalopathy is defined by severe
impairment of specific cognitive func-
tions, such as memory recall and speed of
information processing, and by extensive
neuronal atrophy. On the other hand,
acute onset of schizophrenic symptoms as
a first manifestation of HIV encephalop-
athy was reported [3-6]. However, be-
cause these symptoms were mainly re-

"®f-fluoro-2-deoxy-D-glucose positron emission tomography scans before HAART (fleft

ported before the HAART era, treatment
for HIV-related psychiatric symptoms has
not yet been well defined. In our patient,
antipsychiatric agents did not improve her
symptoms. Instead, HAART dramatically
reversed her characteristics almost com-
pletely to what they had been before HIV
infection was diagnosed. Because of this,
the diagnosis of HIV-induced psychiatric
symptoms seems to be justified.

FDG-PET studies showed abnormal
glucose metabolic patterns in the brains
of HIV-seropositive patients, compared
with healthy, HIV-seronegative individuals
[7]. These patterns included were diffuse
hypometabolism and subcortical hyper-
metabolism [8]. On the other hand, a
number of studies on schizophrenia have
found lower glucose uptake in the pre-
frontal cortex of patients with schizo-
phrenia [9]. Our patient showed diffuse
hypometabolism in the cortex that re-
verted to normal with improvement of her
symptoms during HAART. There is a con-
troversy as to whether HAART can change
metabolic concentrations [10]. In this re-
spect, more studies are needed to conclude
definite patterns of brain metabolism or
changes with HAART in patients who de-
velop psychotic symptoms as a first man-
ifestation of HIV infection.

In conclusion, this case suggested that
HIV infection should not be ruled out as
a diagnosis for new-onset schizophrenia.
In addition, such a case report shows the

need for longitudinal studies to assess the
efficacy of HAART in the treatment of
schizophrenic symptoms associated with
HIV.
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