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Figure 3. Kaplan-Meier curve showing the time to death in the
preemptive and non-preemptive therapy groups. There was no
significant difference in the survival rate between the two groups
(p=0.193, Log-rank test).

doi:10.1371/journal.pone.0065348.g003

therapy might place patients at greater risk in resource-limited
setting, where close monitoring is difficult and the risk of bacterial
infection is high. It is noteworthy, however, that death and
bacterial infection related to preemptive therapy were not
observed in our study.

The present study has several limitations. Due to its retrospec-
tive nature, it was not possible to control the baseline character-
istics of the enrolled patients. However, patients with potential risk
for CMV-EOD, such as those with high plasma CMV DNA, high
concurrent AIDS and high steroid use, were more likely prescribed
the preemptive therapy. It is noteworthy that the incidence of
CMV-EOD was significantly lower in the preemptive therapy
group despite this adverse environment.

Second, the criteria for treatment, choice of drugs and duration
of CMV preemptive therapy were not rigidly controlled in the
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present study. Thus, it was difficult to determine which anti-CMV
agent with what dosage is optimal for preemptive therapy. In the
present study, about 90% of patients received induction dose or
maintenance dose of GCV since the majority of patients of the
preemptive therapy group were in-patients. Further prospective
study is required to optimize effective preemptive therapy,
including oral VGCV.

Third, CMV-EOD, especially enteritis, could have been
overlooked at study entry since routine endoscopic screening was
not performed, compared with screening for retinitis at the first
visit. However, patients with abdominal pain were subjected to
stool examination for occult blood, since the definition of CMV
enteritis includes abdominal pain, and those with positive tests
were subsequently considered for endoscopy. Thus, the possibility
of latent CMV enteritis at study entry does not seem to have
affected the results of the present study.

In conclusion, the present study demonstrated a lower incidence
of CMV-EOD following CMV preemptive therapy by one-fourth,
compared with no preemptive therapy, in treatment-naive patients
with CMV viremia. High plasma CMV DNA was identified as an
independent risk for CMV-EOD. Further studies are warranted to
elucidate the efficacy, safety and cost-effectiveness of anti-CMV
preemptive therapy in HIV infected patients at high risk for EOD.
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Once-daily darunavir/ritonavir and abacavir/
lamivudine versus tenofovir/emtricitabine for
treatment-naive patients with a baseline viral load
of more than 100 000 copies/ml

Takeshi Nishijima*®, Hirokazu Komatsu®, Katsuji

Teruya®, Junko Tanuma®, Kunihisa Tsukada®, Hiroyuki
Gatanaga™®, Yoshimi Kikuchi® and Shinichi Oka®®

The efficacy and safety of fixed-dose abacavir/
lamivudine against tenofovit/emtricitabine, both
with once-daily darunavir/ritonavir, was examined
in 80 treatment-naive patients with a baseline
HIV-1 viral load of more than 100000 copies/ml.
The time to virologic failure by 48 weeks was not
different between the two groups. The percentage
of patients with viral suppression was not signifi-
cantly different with per protocol population.
Tenofovir/emtricitabine showed better tolera-
bility; more patients on abacavir/lamivudine
changed regimen than those on tenofovir/emtri-
citabine. A randomized trial to elucidate the
efficacy and safety of these two regimens is
warranted.

Little information is available on the efficacy and safety
of antiretroviral therapy (ART) of ritonavir-boosted
darunavir (DRV/r) and fixed-dose abacavir/lamivudine
(ABC/3TC) [1,2]. DRV/r is a protease inhibitor with
proven efficacy and safety, and with high barrier to drug
resistance [3,4]. ABC/3TC is an alternative choice of
nucleoside reverse transcriptase inhibitors (NRTTs) in the
American Department of Health and Human Services
Guidelines [5]. Here, we conducted a single-center,
observational pilot study to compare the efficacy and
safety of DRV/r and ABC/3TC versus tenofovir/
emtricitabine (TDF/FTC) in patients with a baseline
HIV-1 viral load of more than 100000 copies/ml.
Patients with such a viral load were chosen because
ACTG 5202 demonstrated that the time to virologic
failure was significantly shorter with ABC/3TC than
with TDF/FTC in patients with a viral load of more than
100000 copies/ml on efavirenz or ritonavir-boosted
atazanavir [6]. All patients were treatment-naive who
commenced once-daily DRV/r and either fixed-dose
ABC/3TC or TDF/FTC from November 2009 to
August 2011 at the AIDS Clinical Center, Tokyo.
Baseline data (basic demographics, CD4 count, and viral
load) were collected. Viral load was measured by Cobas
TagMan HIV-1 real-time PCR version 1.0 assay (Roche
Diagnostics, NJ) to the end of November 2011, and later
by Cobas TagMan version 2.0 assay. It was the decision of

the attending physician to start ART with either TDF/
FTC or ABC/3TC, because the Japanese guidelines
consider both TDF/FT'C and ABC/3TC as the preferred
NRTIs [7].

The efficacy outcomes were the time from commenc-
ing ART to virologic failure (defined as a wviral
load > 1000 copies/ml at or after 16 weeks and before
24 weeks, or >200 copies/ml at or after 24 weeks) [6],
and the proportion of patients with a viral load
<50 copies/ml at 48 weeks regardless of previous
virologic failure. The tolerability outcome was the time
to any regimen modification. Intent-to-treat (ITT)
population, comprising all patients, was used for all
efficacy and tolerability analyses, whereas per protocol
population was used in the efficacy analysis of the
suppressed viral load. Censored cases represented those
who dropped out, referred to other facilities, or reached
48 weeks. Time-to-event distributions were estimated
using the Kaplan—Meier method. Univariate and multi-
variate Cox hazards models estimated the impact of
ABC/3TC use over TDE/FTC on the incidence of

virologic failure.

The study included 80 patients [ABC/3TC: 21, TDF/
FTC: 59, median age: 37.9 years, men: 74 (92.5%), East
Asian origin: 72 (90%)], of whom 66 (82.5%) were
infected with HIV-1 through homosexual contact.
Patients on ABC/3TC had a lower baseline CD4 count
(46/pl versus 100, P=0.031), higher wviral load
(5.751ogyg copies/ml versus 5.58, P=0.044), and were
more likely to have a history of AIDS (71.4% versus 37.3,
P=0.010), than patients with TDF/FTC. All subjects
were HLA-B*5701-negative, and all underwent HIV-1
drug-resistance tests before commencement of ART and
none had resistant mutations.

The time to virologic failure with ABC/3TC [3 patients
(14.3%)] was not significantly different from that with
TDE/FTC [4 (6.8%)] by 48 weeks (Fig. 1a), by univariate
and multivariate analyses adjusted by CD4 count and viral
load (HR, 2.651; 95% CI, 0.592-11.88; P=0.203,
adjusted HR,, 1.589; 95% CI, 0.341-7.401; P=0.555).
At week 48, ITT analysis showed more patients with
TDE/FTC had a viral load of less than 50 copies/ml
(ABC/3TC: 38.1%, TDF/FTC: 64.4%, P=0.043)
(Fig. 1c), whereas with per protocol analysis, no
difference was noted (ABC/3TC: 57.1%, TDF/FTC:
73.1%, P=0.328) (Fig. 1d).

Among the seven patients with virologic failure, three
(ABC/3TC: 1, TDE/FTC: 2) achieved sustained viral
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Fig. 1. Efficacy and tolerability results over 48 weeks. (a) Time to protocol-defined virologic failure. (b) Time to tolerability
endpoint, defined as first change in treatment regimen. Percentage of patients with HIV-1 RNA less than 50 copies/ml at weeks 12,
24,36, and 48, regardless of previous virologic failure, with (c) intention-to-treat population, and with (d) per protocol population.

load suppression after week 60 of the initial regimen. The
other four underwent drug-resistance tests. One on
ABC/3TC was switched to TDF/FTC at week 41;
however, viral suppression was not achieved until
raltegravir was added at week 74. The other with
ABC/3TC was switched to TDF/FTC at week 49 and
achieved viral suppression despite the emergence of
protease mutation M461. Another patient on TDF/FTC
had persistent viremia (100—-200 copies/ml) without
mutation. Another patient on TDE/FTC showed the
emergence of reverse transcriptase mutation V75L and
viremia persisted with 200-500 copies/ml. Reverse
transcriptase mutation M1841/T/V did not emerge in
any patients.

More patients on ABC/3TC changed or discontinued
the initial regimen during the research period [ABC/
3TC: 8 (38.1%), TDF/FTC: 4 (6.8%), P=0.001]
(Fig. 1b). Six [ABC/3TC: 4 (19%), TDE/FTC: 2
(3.4%)] changed ART due to adverse events or
virologic failure [ABC/3TC: virologic failure (n=1),
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limb paresthesia (n=1), and nausea (n=2); TDF/FTC:
tenofovir nephrotoxicity (n=2)]. None developed
ABC-associated hypersensitivity.

This is the first comparison report of the efficacy and
safety of ABC/3TC against TDF/FTC with DRV/r in
treatment-naive patients with a viral load of more than
100000 copies/ml. The time to virologic failure by
48 weeks was not different between the two groups.
Although a higher percentage of patients on TDF/FTC
showed viral suppression than those on ABC/3TC at
week 48 with ITT population, the difference was not
significant with per protocol population. TDF/FTC
showed better tolerability, as more patients on ABC/3TC
changed regimen than those on TDF/FTC.

These results need to be interpreted with caution, because
the baseline characteristics of patients of the two groups
were not well matched due to the nature of the
observational study, and this study did not have sufficient
power due to the small number of enrolled patients.
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Because our patients had small stature with median body
weight of 58.1 kg, a risk factor for TDF nephrotoxicity,
it is sometimes our practice to avoid TDF in patients
with multiple risks, such as advanced HIV-1 infection,
to prevent possible acute kidney injury [8—10]. This is
presumably the reason for prescribing ABC/3TC to
patients with worse disease condition in this study. This
allocation bias might have worked as a disadvantage for
the efficacy and tolerability results of ABC/3TC.

The usefulness of ABC/3TC has recently received higher
recognition than it did in the past; the FDA meta-analysis
did not confirm the association between ABC use and
myocardial infarction [11], and it became clear that TDF
use is associated with decreased bone mineral density and
renal dysfunction, both of which might develop into
serious complications with long-term TDF use [12—-17].
Thus, once-daily DRV/r, a protease inhibitor with high
barrier to drug resistance, and ABC/3TC could be good
alternative, especially in patients, who cannot tolerate
TDE A randomized trial to elucidate the efficacy and
safety of ABC/3TC and TDF/FTC with once-daily
DRV/r 1s warranted.

Acknowledgements

The authors thank the patients and all the clinical staff at
the AIDS Clinical Center.

All authors contributed to the concept and design of the
study and/or the analyses and interpretation of the data.
The article was drafted by TN., HK., H.G., and S.O. and
critically reviewed and subsequently approved by all
authors.

Conflicts of interest

S.O. received research grants from MSD K.X., Abbott
Japan, Co., Janssen Pharmaceutical K.X., Pfizer, Co., and
Roche Diagnostics K.K. The other authors declare that
they have no conflicts of interest.

This work was supported by Grants-in Aid for AIDS
research from the Japanese Ministry of Health, Labour,
and Welfare (H23-AIDS-001), and the Global Center of
Excellence Program (Global Education and Research
Center Aiming at the Control of AIDS) from the Japanese
Ministry of Education, Science, Sports and Culture.

2AIDS Clinical Center, National Center for Global
Health and Medicine, Tokyo, bcenter for AIDS
Research, Kumamoto University, Kumamoto, and
“Department of Community Care, Saku Central Hospi-
tal, Nagano, Japan.

Correspondence to Hiroyuki Gatanaga, MD, PhD,
AIDS Clinical Center, National Center for Global

Health and Medicine, 1-21-1, Toyama, Shinjuku,
Tokyo 162-0052, Japan.

Tel: +81 3 3202 7181; fax: +81 3 5273 6483;
e-mail: higatana@acc.ncgm.go.jp

Received: 23 July 2012; revised: 31 October 2012;
accepted: 15 November 2012.

References

1. Trottier B, Machouf N, Thomas R, Longpré D, Vézina §,
Boissonnault M, et al. . Effective and safe use of abacavir/
lamivudine fixed-dose combination with ritonavir-boosted
Darunavir, a novel regimen for HIV therapy [abstract
CDB333]. Sixth IAS Conference on HIV Pathogenesis, Treat-
ment and Prevention; 2011. Rome, ltaly.

2. Nishijima T, Tsukada K, Teruya K, Gatanaga H, Kikuchi Y, Oka
S. Efficacy and safety of once-daily ritonavir-boosted darunavir
and abacavir/lamivudine for treatment-naive patients: a pilot
study. AIDS 2012; 26:649-651.

3. Clotet B, Bellos N, Molina JM, Cooper D, Goffard JC, Lazzarin
A, et al. Efficacy and safety of darunavir-ritonavir at week 48
in treatment-experienced patients with HIV-1 infection in
POWER 1 and 2: a pooled subgroup analysis of data from
two randomised trials. Lancet 2007; 369:1169-1178.

4. Madruga JV, Berger D, McMurchie M, Suter F, Banhegyi D,
Ruxrungtham K, et al. Efficacy and safety of darunavir-ritonavir
compared with that of lopinavir-ritonavir at 48 weeks in
treatment-experienced, HIV-infected patients in TITAN: a ran-
domised controlled phase 11 trial. Lancet 2007; 370:49-58.

5. Panel on Antiretroviral Guidelines for Adults and Adolescents.
Guidelines for the use of antiretroviral agents in HIV-1-infected
adults and adolescents. Department of Health and Human
Services. 1-239. http://www.aidsinfo.nih.gov/ContentFiles/
AdultandAdolescentGL.pdf. [Accessed on 4 july 2012].

6. Sax PE, Tierney C, Collier AC, Fischl MA, Mollan K, Peeples L,
et al. Abacavir-lamivudine versus tenofovir-emtricitabine for
initial HIV-1 therapy. N Engl ] Med 2009; 361:2230-2240.

7. The Guidelines for the Treatment of HIV Infection, March
2012 version. The Japanese Ministry of Health, Labour and
Welfare. 1-154. http://www.haart-support.jp/pdf/guideline
2012.pdf [Accessed on 4 July 2012].

8. Nelson MR, Katlama C, Montaner JS, Cooper DA, Gazzard B,
Clotet B, et al. The safety of tenofovir disoproxil fumarate for
the treatment of HIV infection in adults: the first 4 years. A/DS
2007; 21:1273-12871.

9. Nishijima T, Komatsu H, Gatanaga H, Aoki T, Watanabe K,
Kinai E, et al. Impact of small body weight on tenofovir-
associated renal dysfunction in HIV-infected patients: a retro-
spective cohort study of Japanese patients. PLoS One 2011;
6:€22661.

10. Rodriguez-Novoa S, Alvarez E, Labarga P, Soriano V. Renal
toxicity associated with tenofovir use. Expert Opin Drug Saf
2010; 9:545-559.

11. Ding X, Andraca-Carrera E, Cooper C, Miele P, Kornegay C,
Soukup M, et al. No association of myocardial infarction with
ABC use: an FDA meta-analysis. [abstract O-1004]. 18th Con-
ference on Retroviruses and Opportunistic Infections; 2011.
Boston, USA.

12. Peyriere H, Reynes ], Rouanet |, Daniel N, de Boever CM,
Mauboussin JM, et al. Renal tubular dysfunction associated
with tenofovir therapy: report of 7 cases. / Acquir Immune
Defic Syndr 2004; 35:269-273.

13. McComsey GA, Kitch D, Daar ES, Tierney C, Jahed NC, Tebas P,
et al. Bone mineral density and fractures in antiretroviral-naive
persons randomized to receive abacavir-lamivudine or teno-
fovir disoproxil fumarate-emtricitabine along with efavirenz or
atazanavir-ritonavir: Aids Clinical Trials Group A5224s, a
substudy of ACTG A5202. / Infect Dis 2011; 203:1791-1801.

14. Fux CA, Rauch A, Simcock M, Bucher HC, Hirschel B, Opravil
M, et al. Tenofovir use is associated with an increase in serum
alkaline phosphatase in the Swiss HIV Cohort Study. Antivir
Ther 2008; 13:1077-1082.

387

841



842

AIDS 2013, Vol 27 No 5

15.  Gallant JE, Winston JA, DeJesus E, Pozniak AL, Chen SS, Cheng
AK, et al. The 3-year renal safety of a tenofovir disoproxil
fumarate vs. a thymidine analogue-containing regimen in anti-
retroviral-naive patients. A/DS 2008; 22:2155-2163.

16. Nishijima T, Gatanaga H, Komatsu H, Tsukada K, Shimbo T,
Aoki T, et al. Renal function declines more in tenofovir-than
abacavir-based antiretroviral therapy in low-body weight
treatment-naive patients with HIV infection. PLoS One
2012; 7:€29977.

17. Cooper RD, Wiebe N, Smith N, Keiser P, Naicker S, Tonelli M.
Systematic review and meta-analysis: renal safety of tenofovir
disoproxil fumarate in HiV-infected patients. Clin Infect Dis
2010; 51:496-505.

DOI:10.1097/QAD.0b013e32835cadb7

Poor outcome of HIV-infected patients with
plasmablastic lymphoma: results from the German
AIDS-related lymphoma cohort study
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Out 0£302 AIDS-related lymphoma (ARL) patients
enrolled in the German ARL cohort study, 18
patients had plasmablastic lymphoma (PBL).
Twelve out of 18 patients (67%) have died with a
median survival of 4 months (range 0—11 months).
In univariate analysis, an intermediate or high
international prognostic index score was associated
with a significantly lower overall survival and pro-
gression-free survival. The predominant cause of
death was progressive lymphoma (67%). Our data
indicate that the outcome of AIDS-related PBL is
still very poor.

Since the introduction of combination antiretroviral
therapy (cART), the incidence of AIDS-related lym-
phomas (ARLs) has remarkably declined while the
prognosis has considerably improved [1,2]. However,
ARLs still remain a serious cause of mortality and
morbidity in HIV-infected patients [3]. Plasmablastic
lymphomas (PBLs), which are characterized by the
absence of B-cell markers (CD20) and the presence of
plasma cell markers, comprise a rare entity within ARL
[4—8]. The aim of the present study was to describe the
clinical characteristics and to analyze the outcome
of HIV-infected patients with PBL enrolled in the
prospective German ARL-cohort study.

The German ARIL-cohort study is a prospective
observational multicenter evaluation. HIV-1-infected
patients with ARL diagnosed in 30 participating German
centers after 1 January 2005, were included in the study.
The present analysis consists of 18 patients with the
histopathological diagnosis of PBL out of 302 ARL
patients enrolled until June 2011. Fifteen out of 18 cases
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with diagnosis of PBL were confirmed by a review
pathologist of one of the German lymphoma reference
centers. Overall survival (OS) and progression-free
survival (PES) were calculated from the date of ARL
diagnosis until death or until the last follow-up and until
lymphoma progression or death as a result of any cause.
Kaplan—Meier survivor function was used to evaluate OS
and PFS. Prior AIDS-defining illness, CD4 T-cell count
at ARL diagnosis, cART before ARL diagnosis,
suppressed HIV-RINA, age more than 60, enhanced
lactate dehydrogenase (LDH), Eastern Cooperative
Oncology Group (ECOG) [9] score >2, stage II/IV
disease, extranodal involvement, and the International
Prognostic Index (IPI) [10] were considered as potential
predictors (definitions of ECOG, IPI, and Ann Arbor
score [11] are listed in Table 1). Approval was granted by
the ethic committee of the University of Cologne,
Germany and of each participating site. Written informed
consent was obtained.

All patients were men with a median age of 44 years.
Median CD4 T-cell count at ARL diagnosis was 85/l
(range 0—1100/l). Only five patients had an undetect-
able HIV-RNA at the time of PBL diagnosis. The
baseline characteristics are depicted in Table 1.

With regard to histopathological findings, all PBLs were
CD20-negative and at least one plasma cell marker
(VS38¢c, CD38, MUMI1, CD138) has been expressed in
82% of cases. Data on KI-67 and Epstein—Barr virus
(EBV) are available for 94 and 78% of cases, respectively.
A very high proliferation index (KI-67 >80%) was found
in 13 out of 17 patients (76%) and EBV positivity was
observed in 12 out of 14 cases (86%).

Protocols based on CHOP (cyclophosphamide, doxo-
rubicin, vincristine, and prednisone) were the initial
regimen (CHOP-21: n=6, CHOP-14: n=3, CHOEP:
n=1) in 10 patients, whereas seven patients were treated
according to the high-dose methotrexate-based B-ALL
protocol adapted from B-ALL/NHL2002 (Clinical-
Trials.gov identifiers NCT00199082/NCT00388193)
of the German Multicenter Study Group for the
Treatment of Adult Acute Lymphoblastic Leukemia
(GMALL). Twelve patients (67%) received at least four
cycles of chemotherapy according to the CHOP protocol
or B-ALL protocol.

By 30 June, 2011, 12 out of 18 patients (67%) have
died after a median survival time of 4 months (range
0—11 months; Table 1). None of these patients achieved a
complete remission. Six patients were still alive in their
first complete remission with a median follow-up of
32 months (range 21-76 months). The median survival
of the entire cohort of patients was 5 months (range
0—76 months). By univariate analysis, an increased LDH,
an ECOG performance >2, an age >60 years at
lymphoma diagnosis, and an intermediate or high IPI
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Abstract

Objective AIDS-related lymphoma (ARL) often involves the central nervous system (CNS). Although the
diagnostic value of Epstein-Barr virus (EBV)-DNA in cerebrospinal fluid (CSF) in detecting HIV-positive
primary CNS lymphoma (PCNSL) has been established, its usefulness for identifying CNS involvement of
systemic ARL remains elusive. In this study, we evaluated the utility of the EBV-DNA load in CSF in identi-
fying CNS involvement in patients with systemic ARL.

Methods We retrospectively reviewed the clinical and pathological data of consecutive ARL patients man-
aged at our clinic between January 1998 and June 2012. Sixty-two patients with ARL, including eight
PCNSL patients and 52 systemic ARL patients, and 63 controls underwent CSF EBV-DNA load evaluations
before receiving chemotherapy. ARL-related CNS involvement was defined as any lesion diagnosed histologi-
cally or radiologically as a lymphoma in the brain, meninges, spine, cranial nerves or oculus.

Results A cut off value of 200 copies/mL predicted the presence of CNS lesions with a sensitivity of 70%
and a specificity of 85% in both the PCNSL and systemic ARL patients, while a sensitivity of 75% and a
specificity of 93% were obtained for systemic ARL. A cut off value of 2,000 (3.30 log) copies/mL provided
the best specificity (100%), with a sensitivity of 50%.

Conclusion Our results support the clinical utility of evaluating the quantitative EBV-DNA load in the CSF

for the diagnosis of CNS involvement of systemic ARL as well as PCNSL.

Key words: AIDS-related lymphoma, Epstein-Barr virus

(Intern Med 52: 955-959, 2013)
(DOI: 16.216%/internalmedicine.52.9088)

Introduction

Although the incidence of AIDS-related lymphoma (ARL)
has decreased following the advent of highly active an-
tiretroviral therapy (HAART), the morbidity and mortality
associated with this complication remain significant due to
the aggressive clinical course and high frequency of extra
nodal localization especially in the central nervous system
(CNS) (1-3). Since the majority of patients with ARLs are
diagnosed at the advanced stage of HIV infection, making
the differential diagnosis of CNS lesions from other oppor-

tunistic diseases is crucial for the management of ARL.

Epstein-Barr virus (EBV) can cause various lymphoprolif-
erative disorders in immunocompromised patients and the
detection of EBV-DNA in the cerebrospinal fluid (CSF) is a
well-established diagnostic tool for identifying primary CNS
lymphoma (PCNSL) in HIV-infected individuals (3-10).
However, the diagnostic value of detecting EBV-DNA in
CNS involvement of systemic ARL remains to be eluci-
dated. In this study, we retrospectively evaluated the value
of EBV-DNA in the diagnosis of CNS lesions of ARL, both
PCNSL and systemic ARL.
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Table. Characteristics of the Participating Patients
Systemic ARL
PCNSL CNS involvement (+) CNS involvement (-) non-.A RL control p value
(n=8) subjects (n=63)
(n=12) (n=42)

Male sex, n g i0 41 60 0.981
Age, median years (range) 38 (28-53) 52 (27-67) 37 (25-63) 38.(22-70) 0.160
Histology

DLBCL 3 6 16 -

Burkitt 0 4 16 -

Others 2 1 10 -

Not specified 3 1 0

EBER-positive, % (w/total n) 40 (2/5) 40 (4/10) 58.3 (21/36) - 0.999
CD4 count, median cells/mm’ (range) 18 (2-79) 83 (3-652) 117 (3-824) 57 (1-450) 0.006
Plasma HIV viral load, median log copies/mL (range) 5.8 (4.5-6.0) 4.7 (1.6-7.1) 4.7 (1.6-7.5) 4.6 (1.7-6.3) 0.081
Plasma EBV-DNA-positive, % (n/total n) 66.7 (4/6) 63.6 (7/11) 58.3(21/36) NA 0.999
CSF EBV-DNA-positive, % (n/total n) 62.5 (5/8) 75.0 (9/12) 7.1(3/42) 20.6 (13/63) 0.035

PCNSL: primary CNS lymphoma, ARL: AIDS-related lymphoma, DLBCL: diffuse large B-cell lymphoma, EBER: EBV-encoded small RNAs, NA: not
assessed. CSF: cerebrospinal fluid. The Kruskal-Wallis test was used for comparisons of continuous variables and the chi-square test was used for

comparisons of the categorical data.

Materials and Methods

We reviewed the clinical and pathological data of con-
secutive cases of ARL managed at the AIDS Clinical Center,
National Center for Global Health and Medicine (NCGM),
Tokyo between January 1998 and June 2012. CNS involve-
ment of systemic ARL was defined as any lesion histopa-
thologically or radiologically diagnosed as a lymphoma in
the brain, meninges, spine, cranial nerves or oculus on either
initial diagnosis or recurrence. HIV-infected patients with
other opportunistic infections and meningeal or parenchymal
brain lesions during the same period were enrolled in the
control group for the analysis. Patients who did not have
available CSF samples were excluded.

Real-time polymerase chain reaction (RT-PCR) was used
to quantify EBV-DNA in CSF samples obtained before che-
motherapy and stored at -80°C, using a method previously
described (11). Briefly, DNA was extracted using a QIA
Symphony Virus/Bacteria Mini kit (Qiagen, Valencia, CA),
and the BNRF1 gene was amplified with the following prim-
ers; forward [5°-CCAGTGCTGTGATCGAGCATCT] and re-
verse [5'-CTGTCGACAAACTGCTGCATTC] and TagMan
probe [5’-(FAM)-TCTGCTGTGTTTCTGTCTCACCTACCG
G-(TAMRA)-3’]. The cutoff level for detection was 200
copies/mL.

In patients with available results of in situ hybridization
(ISH) assay of EBV-encoded small RNAs (EBERs), which
were performed on paraffin tissue sections using a cocktail
of fluorescein-isothiocyanate-labeled oligonucleotides com-
plementary to the two EBERs (types 1 and 2), as previously
described (12, 13), we assessed the correlation between the
results of EBER and the CNS localization of lymphoma.

Before the analysis, the levels of EBV-DNA were log-

“transformed and samples with undetectable EBV-DNA were
considered to contain 0.0 copies/mL. For continuous vari-
ables, the Mann-Whitney U-test was used to compare two
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groups, while the Kruskal-Wallis test was applied to com-
pare three or more groups. Categorical data were examined
using the chi-square test. Differences were considered to be
significant at p<0.05. The statistical analyses were per-
formed using the SPSS-II software package for Windows,
version 17.0J (SPSS Japan Inc, Tokyo, Japan).

Results

During the study period, 76 patients were diagnosed with
ARL, including eight patients with PCNSL and 68 patients
with systemic ARL. One patient developed ARL twice (dif-
fuse large B-cell lymphoma and plasmablastic lymphoma)
within a several year interval and was considered to repre-
sent two systemic ARL cases. The frequency of CNS in-
volvement in the systemic ARL patients was 22.1% (15/68).
Of the 76 patients with ARL, 62 had available CSF samples
and were assigned to the analysis [PCNSL n=8, systemic
ARL with CNS involvement (ARL-CNS(+), n=12) and sys-
temic ARL without CNS involvement (ARL-CNS(-), n=42)]
(Table). The 63 control subjects with definitive diagnoses of
other CNS opportunistic infections during the study period
consisted of 18 patients with cryptococcal meningitis, 16 pa-
tients with toxoplasmosis, 12 with progressive multifocal
leukoencephalopathy (PML), five patients with cytomega-
lovirus (CMV) encephalitis, three patients with tuberculous
meningitis, three patients with neurosyphilis, three patients
with Varicella-zoster virus meningitis, two patients with HIV
encephalitis, one patient with aseptic meningitis due to acute
retroviral syndrome and one patient with CNS candidiasis.
Three subjects in the control group had multiple opportunis-
tic infections. There were no significant differences in sex,
age or HIV viral load between the two groups. The median
CD4 count in the PCNSL group was significantly lower
than that observed in the group with systemic ARL with
CNS involvement; however, the CD4 counts of the other
groups were comparable.
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Figure 1. The EBV-DNA loads in the cerebrospinal fluid

(CSF) of the patients with AIDS-related lymphoma and the
control subjects. PCNSL: primary CNS lymphoma, ARL-CNS
(+): systemic AIDS-related lymphoma with CNS involvement,
ARL-CNS (-): systemic AIDS-related lymphoma without CNS
involvement, NS: not significant. The Mann-Whitney U- test
(1) and the Kruskal-Wallis test ({) were used to compare to
the EBV-DNA loads in the CSF. Individual values are plotted,
and the horizontal bars represent the median values. The dot-
ted horizontal line indicates the detection limit of the EBV-
DNA load assay.

The proportion of patients positive for EBV-DNA in the
CSF (with a detection limit of 200 copies/mL) was 62.5%
in the PCNSL, 75.0% in the ARL-CNS(+), 7.1% in the
ARL-CNS(-) and 20.6% in the control group. The median
(range) EBV-DNA loads in the CSF of the above groups
were 4.30 (0-5.30), 2.53 (0-4.48), 0.00 (0-2.30) and 0.00
(0.00-3.00) log copies/mL, respectively (Fig. 1). Both the
rate of EBV-DNA-positive cases (Table) and the median
EBV-DNA load in the CSF (Fig. 1) were significantly
higher in the PCNSL and ARL-CNS(+) groups compared
with those observed in the ARL-CNS(-) and control groups;
however, these values were not different between the
PCNSL and ARL-CNS(+) groups or between the ARL-
CNS(-) and control groups. Neither the detection of EBV-
DNA in plasma nor histological evidence of EBER in tissue
were found to be correlated with the CNS localization of
lymphoma (Table). Among nine EBER-negative ARL-
CNS(+) cases, CSF EBV-DNA was positive in the five pa-
tients who were positive for plasma EBV-DNA, while the
remaining four patients were negative for both CSF and
plasma EBV-DNA. Six EBER-positive ARL-CNS(+) cases
included four patients with positive CSF EBV-DNA and
negative plasma EBV-DNA, and one patients with positive
and one patients with negative EBV-DNA in both the CSF
and plasma. The concordant rate of EBV-DNA detection in
the CSF and plasma was 100% in the EBER-negative in
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Figure 2. Receiver operating characteristic (ROC) curve for
the cutoff values of the EBV-DNA load in the cerebrospinal
fluid for the diagnosis of CNS involvement of systemic AIDS-
related lymphoma. The dotted line is the reference line. The
area under the ROC curve was 0.856 (95% confidence inter-
val, 0.690-1.000). A cutoff value of 200 copies/mL had a sensi-
tivity of 75% and a specificity of 93%.

ARL-CNS(+) cases and 33% in the EBER-positive in ARL-
CNS(+) cases.

With regard to the diagnostic value of the quantitative
EBV-DNA load in the CSF, a cut off value of 200 copies/
mL provided a sensitivity of 70% and a specificity of 85%
for the CNS localization of all ARLSs, including the cases of
PCNSL and systemic ARL and provided a higher sensitivity
of 75% and a specificity of 93% in the systemic ARL cases.
A cut off value of 300 copies/mL exhibited a similar sensi-
tivity of 65% and a higher specificity of 94%; however the
best specificity (100%) was noted using a cut off value of
2,000 copies/mL, with a sensitivity of 50%. The area under
the receiver operating characteristic (ROC) curve in the di-
agnosis of CNS localization of ARL was 0.816 for all ARLs
and 0.856 for systemic ARLs (Fig. 2). Among the EBER-
positive ARLs, a cut off value of 200 copies/mL provid a
sensitivity of 83.3% and a specificity of 90.4% in the diag-
nosis of CNS involvement and provide a sensitivity of
55.6% and a specificity of 100% in the EBER-negative ARL
cases.

Discussion

The present study demonstrated the usefulness of measur-
ing the EBV-DNA load in the CSF for diagnosing CNS le-
sions of ARL, regardless of the type of localization of lym-
phoma, and the presence of PCNSL or CNS involvement of
systemic ARL. Although the diagnostic value of EBV-DNA
for HIV-positive PCNSL is well-documented (3-10, 18), evi-
dence showing its usefulness for identifying CNS lesions of
systemic ARL is limited (3-10). Since the prevalence
(21.7%) of CNS involvement in patients with systemic ARL
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is considerably higher (3) than that of non-HIV lymphoma
patients (2-7%) (14-16), our results might support the clini-
cal utility of evaluating EBV-PCR with CSF in the manage-
ment of patients with HIV-positive systemic ARL.

In our study, quantitative EBV-PCR in the CSF with a cut
off value of 200 (2.30 log) copies/mL had a sensitivity of
70% and a specificity of 85% for the identification of lym-
phoma in CNS, while a cut off value of 300 copies/mL pro-
vided a similar sensitivity of 65% and a higher specificity of
94%. A previous study that assessed the diagnostic value of
quantitative EBV-DNA assays in the CSF for identifying
both systemic ARL and PCNSL (10) reported a sensitivity
of 75% and specificity of 76% using a cut off value of 100
copies/mL, while the best specificity (100%) was obtained
using a cut off value of 3.53 log (3,388) copies/mL. Al-
though our study used a slightly higher detection limit and
had a higher specificity and lower sensitivity, the results of
the two studies are comparable. In addition, a similar sensi-
tivity (75%) and a higher specificity (93%) were obtained
using the cut off value of 200 copies/mL for identifying
CNS involvement in systemic ARL than from among all
ARLs. Overall, a cut off value of 100-300 seems to be
beneficial for identifying CNS lesions of ARL.

In the present study, the prevalence of CSF EBV-DNA in
the PCNSL group (62.5%) and the EBER expression (40%)
were relatively lower than those reported previously for
AIDS-related PCNSL patients (80—100%) (3-10, 18). One
possible reason for the low prevalence was the undetectable
CSF EBV-DNA load in two patients who had been occa-
sionally treated with anti-herpetic therapy before and during
the treatment of PCNSL, including acyclovir for genital her-
pes in one patient and gancyclovir for CMV retinitis in the
other (17). A history of anti-herpetic therapy should be con-
sidered when interpreting the results of EBV-PCR. In addi-
tion, most previous reports on the high rate of the EBER ex-
pression in patients with AIDS-related PCNSL were con-
ducted before or in the early HAART era (18), enrolling se-
verely immunocompromised patients. Since the EBER ex-
pression is rare in immunocompetent PCNSL patients (19),
our results of low EBER positivity indicate changes in the
characteristics of ARL among HIV patients with relatively
preserved immunity in the HAART era.

In this study, we found five patients with ARL-CNS(+)
who were positive for EBV-DNA in the CSF but negative
for the EBER expression in tissue. Notably, among all of
the patients with EBER negative ARL-CNS(+), CSF EBV-
DNA was detected only when plasma EBV-DNA was de-
tectable, thus suggesting that plasma EBV-DNA transudation
into CSF through the blood-brain barrier (BBB) is damaged
by CNS involvement of ARL. The presence of plasma EBV-
DNA among ARL patients is thought to reflect EBV repli-
cation, not in lymphoma tissue, but in other lymphatic tis-
sues such as tonsil endothelial cells, under immunosuppres-
sion (20, 21). Although increased EBV activation may lead
to ARL development, the increase in the EBV-DNA load in
plasma and the EBER expression in tissue are not fully syn-
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chronized (20, 21). This may explain our finding of EBER-
negative but CSF EBV-DNA positive ARL. Since our study
is retrospective, the residue of specimens for EBER ISH was
unavailable in 25%of the patients with CNS involvement.
Further studies are needed to understand the role of CSF
EBV-DNA measurement in the context of EBER-negative
ARL.

Conclusion

The EBV-DNA load in the CSF is a marker of CNS in-
volvement of ARL, with 200 copies/mL being a cut off
level for the diagnosis of PCNSL and the identification of
CNS involvement in patients with systemic ARL. Identify-
ing EBV-DNA may help to differentiate the CNS lesions of
ARL from other disorders.
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Abstract

Objective To compare the efficacy and safety of fixed-dose abacavir/lamivudine (ABC/3TC) and tenofovir/
emitricitabine (TDF/FTC) with ritonavir-boosted atazanavir (ATV/r) in treatment-naive Japanese patients with
HIV-1 infection.

Methods A 96-week multicenter, randomized, open-label, parallel group pilot study was conducted. The
endpoints were times to virologic failure, safety event and regimen modification.

Results 109 patients were enrolled and randomly allocated (54 patients received ABC/3TC and 55 patients
received TDF/FTC). All randomized subjects were analyzed. The time to virologic failure was not signifi-
cantly different between the two arms by 96 weeks (HR, 2.09; 95% CI, 0.72-6.13; p=0.178). Both regimens
showed favorable viral efficacy, as in the intention-to-treat population, 72.2% (ABC/3TC) and 78.2% (TDF/
FTC) of the patients had an HIV-1 viral load <50 copies/mL at 96 weeks. The time to the first grade 3 or 4
adverse event and the time to the first regimen modification were not significantly different between the two
arms (adverse event: HR 0.66; 95% Cl, 0.25-1.75, p=0.407) (regimen modification: HR 1.03; 95% CI, 0.33-
3.19, p=0.964). Both regimens were also well-tolerated, as only 11.1% (ABC/3TC) and 10.9% (TDF/FTC) of
the patients discontinued the allocated regimen by 96 weeks. Clinically suspected abacavir-associated hyper-
sensitivity reactions occurred in only one (1.9%) patient in the ABC/3TC arm.

Conclusion Although insufficiently powered to show non-inferiority of viral efficacy of ABC/3TC relative
to TDE/FTC, this pilot trial suggested that ABC/3TC with ATV/r is a safe and efficacious initial regimen for

HLA-B*5701-negative patients, such as the Japanese population.
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Introduction

The fixed-dose combinations of tenofovir disoproxil fu-
marate 300 mg/emtricitabine 200 mg and abacavir sulfate
600 mg/lamivudine 300 mg are components of antiretroviral
therapy for treatment-naive patients with HIV-1 infection in
developed countries (1, 2). The efficacy and safety of teno-
fovir/emtricitabine (TDF/FTC) and abacavir/lamivudine
(ABC/3TC) remain the focus of ongoing debate. The ACTG
5202 trial demonstrated that the viral efficacy of ABC/3TC
is inferior to that of TDF/FTC among treatment-naive pa-
tients with a baseline HIV viral load of >100,000 copies/mL
receiving efavirenz or ritonavir-boosted atazanavir as a key
drug (3). On the other hand, the HEAT study showed that
the viral efficacy of ABC/3TC is not inferior to that of TDF/
FTC, regardless of the baseline viral load when used in
combination with lopinavir/ritonavir (4).

With regard to safety, the occurrence of ABC-associated
serious hypersensitivity reactions, the most important ad-
verse effect of ABC affecting 5-8% of patients, has limited
its use (5). However, screening for HLA-B*5701 or pre-
scribing ABC in HLA-B*5701-negative populations, such as
the Japanese, can reduce the incidence of immunologically-
confirmed hypersensitivity to 0% (6, 7). Another negative
aspect of ABC use is its association with myocardial infarc-
tion, as reported by the D:A:D study (8). However, the pos-
sible association of myocardial infarction with ABC was not
confirmed by a recent meta-analysis report of the US Food
and Drug Administration (9). On the other hand, renal
proximal tubular damage leading to renal dysfunction and a
loss of phosphate, which can result in decreased bone min-
eral density, is a well-known adverse effect of TDF (10-14).

Taking this background into account, the American De-
partment of Health and Human Services (DHHS) Guidelines
place TDF/FTC as the preferred drug and ABC/3TC as an
alternative choice, whereas other international guidelines, in-
cluding the European AIDS Clinical Society (EACS) Guide-
lines and the Japanese Guidelines, recommend both TDEF/
FTC and ABC/3TC as preferred choices (1, 2, 15).

Randomized control trials comparing TDF/FTC and ABC/
3TC have been conducted in the US and Europe, but not in
other parts of the world (4, 16, 17). The efficacy and safety
of these two fixed-dose regimens in patients with different
genetic backgrounds and body statures might not be similar
to the results of previous trials, especially considering that
the prevalence of HLA-B*5701 is zero in the Japanese
population (7). Moreover, the degree of decrement in the re-

nal function with TDF is larger in patients with a low body
weight, such as the Japanese, which might limit the use of
TDF in patients with a high risk for renal dysfunc-
tion (18-20).

Based on the above described background, the present
randomized trial was originally designed in 2007 to eluci-
date whether the viral efficacy of ABC/3TC is not inferior
to that of TDF/FTC with ritonavir-(100 mg) boosted
atazanavir (300 mg) in treatment-naive Japanese patients,
whose body weight is much lower than Whites or
Blacks (21). However, the independent data and safety
monitoring board (DSMB) recommended that the protocol
be modified to examine the efficacy, safety and tolerability
among Japanese patients with HIV-1 infection for 96 weeks
as a pilot trial because only 109 patients were enrolled and
randomized at the end of the enrollment period despite a
planned sample size of 240 patients, primarily due to the
above mentioned negative reports of ABC use in the D:A:D
study and ACTG 5202 (3, 8).

Materials and Methods

This clinical trial was designed and reported according to
the recommendations of the Consolidated Standard of Re-
porting Trials (CONSORT) statement (22). The protocol and
supporting CONSORT checklist are available as supplemen-
tary files (see Supplementary files 1 and 2).

Ethics statement

The Research Ethics Committee of each participating cen-
ter approved the study protocol. All patients enrolled in this
study provided a written informed consent. This study was
conducted according to the principles expressed in the Dec-
laration of Helsinki.

Study design

The Epzicom-Truvada study is a phase 4, multicenter,
randomized, open-label, parallel group pilot study conducted
in Japan that compared the efficacy and safety of a fixed
dose of ABC/3TC and TDF/FTC, both combined with
ritonavir-boosted atazanavir (ATV/r) for the initial treatment
of HIV-1 infection for 96 weeks. Enrollment of patients be-
gan in November 2007 and ended in March 2010, and the
follow-up period ended in February 2012. With a one to one
ratio, the patients were randomly assigned to receive either a
fixed dose of ABC/3TC or TDF/FTC, both administered
with ATV/r. The randomization was stratified according to
each participating site and conducted at the data center with
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independent clinical research coordinators using a computer-
generated randomization list prepared by a statistician with
no clinical involvement in the trial.

Study patients

This study population included treatment-naive Japanese
patients aged 20 or over with HIV-1 infection who met the
eligibility criteria for the commencement of antiretroviral
therapy according to the DHHS Guidelines in place in the
U.S. at the time of the writing of the study protocol (a CD4
count <350/uL. or a history of AIDS-defining illness regard-
less of the CD4 count) (23). Patients were screened and ex-
cluded if they had previously taken lamivudine, tested posi-
tive for hepatitis B surface antigens, had comorbidities such
as hemophilia or diabetes mellitus that required medical
treatment, congestive heart failure or cardiac myopathy or if
they were considered not suitable for enrollment by the at-
tending physicians. Candidates were also excluded if their
alanine aminotransferase level was 2.5 times greater than the
upper limit of normal, they had an estimated glomerular fil-
tration rate (eGFR) calculated using the Cockcroft-Gault
equation of <60 mL/min, {creatinine clearance = [(140- age)
x weight (kg)}/(serum creatinine X72)(x0.85 for females)}
or a serum phosphate level <2 mg/dL. or had active oppor-
tunistic diseases that required treatment (24). Each patient’s
actual body weight was used for the calculation of eGFR.
At screening, a genotypic drug resistant test and screening
for the HLA-B*5701 allele were permitted but not required
because the prevalence of both the drug resistant virus and
the HLA-B*5701 allele are low in Japanese patients (7, 25).
Medical history, including a history of AIDS-defining ill-
nesses and other comorbidities, was also collected. Enroll-
ment stopped on March 3, 2008 due to the recommendation
from the DSMB of the trial based on the interim analysis of
the ACTG5202 that ABC/3TC is less effective than TDF/
FTC in patients with a baseline viral load >100,000 copies/
mL (3). Accordingly, the DSMB recommended that the trial
should be restarted with modified inclusion criteria: to enroll
patients with an HIV-1 viral load of <100,000 copies/mL at
screening, and the enroliment restarted from April 1, 2008.

Study procedures

Required visits for participants for clinical and laboratory
assessments were at screening, enrollment and every 4
weeks until the viral load diminished to <50 copies/mL. For
patients with a viral load <50 copies/mL, the required visit
interval was every 12 weeks for the duration of the study.
The evaluation performed at each visit included a physical
examination, CD4 cell count, HIV-1 RNA viral load, a com-
plete blood cell count and blood chemistries (total bilirubin,
alanine aminotransferase, lactate dehydrogenase, serum cre-
atinine, potassium, phosphate, triglycerides and low-density
lipoprotein (LDL) cholesterol) and a urine examination of
the levels of phosphate, creatinine and 2 microglobulin.
The values of urinary B2 microglobulin were expressed rela-
tive to a urinary creatinine level of 1 g/L (/g Cr). The per-
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cent tubular resorption of phosphate was calculated using
the following formula: {1-[(urine phosphate X serum cre-
atinine)/(urine creatinine x serum phosphate)]} x100 (26).
All data, including the HIV-1 RNA viral load, were col-
lected at each participating site and sent to the data center.
Grade 3 or 4 serious adverse events were reported io the
DSMB, which made a judgment whether they were caused
by the study drugs. Independent research coordinators at the
data center visited at least 10 facilities every year to monitor
the accuracy of the submitted data and compliance to the
study protocol. All authors vouch for the completeness and
accuracy of the reported data.

Statistical analysis

The sample size calculation was originally conducted as
follows: Assuming a 90% success rate in the TDF/FTC arm
at week 48, a sample size of 224 patients (112 patients per
arm) provided 80% power (one sided, 0:=0.05) to establish
non-inferiority of ABC/3TC to TDF/FTC each in combina-
tion with ATV/r. Non-inferiority was defined as the lower
bound of the two-sided 95% confidence interval (CI) with
the treatment difference being above -10%. Based on this
assumption, the targeted sample size was set to 240 patients
(120 in each arm). However, as previously described, due to
the shortage of accrued subjects, this study was underpow-
ered and conducted as a pilot trial.

The primary efficacy endpoint was the time from ran-
domization to virologic failure (defined as a confirmed HIV-
1 RNA >1,000 copies/mL. at or after 16 weeks and before
24 weeks or >200 copies/mL at or after 24 weeks) (3). The
secondary efficacy endpoints included the time from ran-
domization to either virologic failure or ART modification
and a comparison of the proportions of patients with HIV-1
RNA <50 copies/mL at weeks 48 and 96 regardless of pre-
vious virologic failure. The intent-to-treat (ITT) population
comprising all randomized subjects was used to assess the
efficacy data; however, a comparison of the proportion of
virologically-suppressed patients was conducted with both
the ITT and a per protocol population while on the initial
randomized regimen.

The safety endpoint was the time from randomization to
the first occurrence of grade 3 or 4 laboratory data or abnor-
mal symptoms that were at least one grade higher than the
baseline. Isolated hyperbilirubinemia was excluded from the
safety endpoints. The grade of adverse events was classified
according to the Division of AIDS Table for grading the se-
verity of adult and pediatric events, version 2004 (27). The
tolerability endpoint was the time from randomization to
any regimen modification. The safety and tolerability end-
points were calculated in the ITT population. Changes per
protocol in the CD4 cell count, lipid markers and renal tu-
bular markers at weeks 48 and 96 were compared using the
Mann-Whitney test. A repeated measures mixed model was
used to estimate and compare changes in the renal function
between the two arms (17). The renal function was calcu-
lated using the Modification of Diet in Renal Disease study
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Randomised n=109

1

l

Atazanavir/r + Tenofovir/Emtricitabine
Randomised n=55
Exposed to treatment n=55 (100%)

Atazanavir/r + Abacavir/Lamivudine
Randomised n=54
Exposed to treatment n=52 (96%)

3

Completed Week 96 n=45 (32%)

Prematurely withdrawn n=10 (19%)
Adverse event n=6 (12%)
Referred to other hospitals n=4 (8%)

Completed Week 96 n=44 (85%)

Prematurely withdrawn n=10 (19%)

Adverse event n=4 (8%)

Drug interaction with chemotherapy n=1 (2%}
Lost to follow up n=1 (2%)

Referred to other hospitals n=4 (8%)

Figure 1.

Enrollment, randomization and disposition of patients.

Table 1. Demographic and Baseline Characteristics

ABC/3TC (n=54)

TDF/FTC (n=55)

Total (n=109)

Sex (male), n (%) 53 (98.1)
Age (years)’ 39 (28.8-44)
CD4 count (/uL)’

HIV RNA viral load (log;y/mL)’

HIV RNA viral load >100,000 log;o/mL, n (%) 1(1.9)
Route of transmission (homosexual contact), n (%) 47 (87)
History of AIDS n (%) 1(1.9)
Body weight (kg)T ) 64 (59-72.1)
Body mass index (kg/m?)"

¢GER (mL/min/1.73 m%)’

Creatinine clearance (mL/min)T
Serum creatinine (mg/dL)"e

Urinary B2 microglobulin (ug/g Cre):r

LDL-cholesterol (mg/dL)+

Triglycerides (mg/dL)t

Hypertension, n (%) 3 (5.6)
Diabetes mellitus, n (%) - 0(0)
Concurrent use of nephrotoxic drugs, n (%) 10 (18.5)
Hepatitis C, n (%) 0 (0)

236.5(194-301.3)
4.29 (3.92-4.67)

22.6(20.4-24.2)
96.9 (82.7-107.3)
119.3 (105.4-136.6)
0.76 (0.67-0.83)
195.8 (98.3-505.3)
Tubular resorption of phosphate (%)’ 92.9 (90-95.1)

91.5 (75-125.5)

132 (98-170.5)

54.(98.2)

35 (29-42)

269 (177-306)
428 (3.86-4.60)
0(0)

49 (89.1)

50.1)

63.1 (58-69)

21.9 (20.3-23.6)
94.4 (83.6-105.7)
124.6 (103-139.3)
0.75 (0.68-0.84)
138.4 (86.8-426.4)
92.3 (87.7-95.2)
94 (72.5-111.5)
114 (73-184)
1(1.8)

0(0)

10 (18.2)

0 (0)

107 (98.2)
36 (29-42.5)

257 (194-305)

428 (3.89-4.67)
1(0.9%)

96 (83.1)

6 (5.5)

64 (58.3-70.7)
22.4(20.3-23.7)
96.7 (83.0-106.7)
1203 (104.7-138.3)
0.76 (0.68-0.83)
172.9 (88.3-458.7)
92.7 (89.3-95.1)

94 (74.5-114)

127 (85.5-175)
4(3.7)

0(0)

20 (18.3)

0(0)

"median (interquartile range)

IQR: interquartile range, AIDS: acquired immunodeficiency syndrome, eGFR: estimated glomerular filtration rate, LDL:

low-density lipoprotein

equation adjusted for the Japanese population (28), and a
sensitivity analysis was conducted using the above men-
tioned Cockcroft-Gault equation.

Time-to-event distributions were estimated using the
Kaplan-Meier method and compared using the two-sided
log-rank test. Hazard ratios (HRs) and 95% confidence in-
tervals (95% Cls) were estimated using the Cox proportional
hazards model. For grade 3 or 4 serious adverse events
caused by the study drugs, the description and severities
were recorded. Statistical significance was defined at two-
sided p values <0.05. All statistical analyses were performed
with The Statistical Package for Social Sciences ver. 17.0
(SPSS, Chicago, IL).

Results

Patient disposition and baseline characteristics

109 patients from 18 centers were enrolled and random-
ized between November 2007 and March 2010. Of these pa-
tients, 54 and 55 were allocated to the ABC/3TC and TDF/
FTC arms, respectively (Fig. 1). The baseline demographics
and characteristics are shown in Table 1. Most patients were
men, with a median body weight of 64 kg. The median CD4
cell count was 257/ul. (IQR: 194-305). One patient in the
ABC/3TC arm had a baseline HIV-1 RNA level of >100,000
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copies/mL. This patient was enrolled before the announce-
ment of the interim analysis of ACTG5202 in March 2008
and achieved an HIV-1 RNA level of <50 copies/mL by the
end of that month. One patient in the TDF/FTC arm had a
history of lamivudine use. That patient was included in the
analysis because this aspect of the medical history was iden-
tified after randomization and initiation of the allocated
treatment. )

Efficacy results

In the primary efficacy analysis, the time to virologic fail-
ure was not significantly different in the ABC/3TC arm
from that observed in the TDF/FTC arm by 96 weeks (HR,
2.09; 95% CI, 0.72-6.13; p=0.178). Virologic failure oc-
curred in 5 and 10 patients in the ABC/3TC and TDF/FTC
arms, respectively (Fig. 2A). In the secondary efficacy
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analysis, the times to the first occurrence of confirmed vi-
rologic failure or discontinuation of the initially allocated
regimen were not different between the two arms (HR, 1.30;
95% CI, 0.61-2.77; p=0.502) (Fig. 2B). Among the ITT
population, the proportion of patients with an- HIV RNA
level <50 copies/mL at week 48 regardless of previous vi-
rologic failure was 81.5% in the ABC/3TC group and 80%
in the TDF/FTC group, for a difference of -1.5% (95% ClI,
-16% to 13%), and at week 96, 72.2% and 78.2% for the
ABC/3TC and TDF/FTC groups, respectively, for a differ-
ence of 6% (95% CI, -10% to 22%) (Fig. 3A). The per pro-
tocol analysis showed that the proportions at week 48 were
91.7% and 86.3% for the ABC/3TC and TDF/FTC groups,
respectively, for a difference of -54% (95% CI, -18% to
T%). At week 96, the proportions were 88.6% and 95.6%
for the ABC/3TC and TDF/FTC groups, respectively, for a
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Table 2. Selected Grade 3 or 4 Events While Receiving Randomized

Antiretroviral Drugs

ABC/3TC (n=54) TDF/FTC (n=55)

Total (n=109)

Overall, n (%)
Laboratory, n (%)
Alanine aminotransferase, n
LDL-cholesterol, n
Triglycerides, n
Uric acid, n

Serum phosphate, n
Serum calcium, n
Serum creatinine, n
Platelets count, n
Symptoms, n (%)
Depression, n
Fever,n

13 (24)
12 (22)
0

O et o D) e D ON
—~
(S
K7

—

10 (18) 23 21)
7(13) 19(17)
1 1

2 8

3 3

0 1

0 2

0 1

0 1

1 2
3(5) 4(4)

2 2

| 2

More than one event occurred in 2 patients.
LDL: low-density lipoprotein

difference of 6.9% (95% CI, -4.2% to 18%) (Fig. 3B). The
primary and secondary efficacy analyses did not show a sig-
nificant difference in viral efficacy between the two arms.

Safety and tolerability results

10 (18.5%) and 7 (12.7%) patients in the ABC/3TC and
TDF/FTC groups, respectively, experienced 23 grade 3 or 4
adverse events related to the study drugs while on the initial
regimen. The time to the first adverse event was not signifi-
cantly different between the two arms (HR 0.66; 95% CI,
0.25-1.75, p=0.407) (Fig. 4A). Table 2 shows a list of se-
lected grade 3 or 4 safety events. Among the adverse events,
48% included elevation of lipid markers. The tolerability
endpoint, the time to first ART modification, was not sig-
nificantly different between the two arms (HR 1.03; 95%
CI, 0.33-3.19, p=0.964), and only 6 (11.1%) and 6 (10.9%)
patients in the ABC/3TC and TDF/FTC arms, respectively,

discontinued the initially allocated regimen by 96 weeks
(Fig. 4B). The most common reason for regimen modifica-
tion was drug toxicity (n=10; 4 in ABC/3TC and 6 in TDF/
FTC arm; suspected ABC hypersensitivity reactions based
on the appearance of rash and fever in HLA-B*5701-
negative patient; n=1, depression; n=3, jaundice; n=3, nau-
sea; n=2, and lipodystrophy; n=1). One patient in the ABC/3
TC group developed a cerebral infarction during week 39
but was able to continue the study drugs. No deaths were
registered during the study period.

Changes in the CD4 cell count and other parame-
ters of interest

The increase in the median CD4 count from baseline to
48 weeks was marginally larger in the ABC/3TC arm than
in the TDF/FTC arm (median: ABC/3TC: 216, TDF/FTC:
192, p=0.107). This difference was significantly larger at 96
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Table 3. Median Values of Changes in Parameters of Interest from Baseline to 96 Weeks

ABC/3TC (n=54)

TDF/FTC (n=55)

Number tested {baseline, week 96) B Week 96 Median A Number tested (b week 96) B Week 96 Median A p value
CD4 cell count (/uL) 54,43 236.5 545 328 55,45 269 493 216 0.031
Lipids
LDL-cholestero! (mg/dL) 54,16 915 149 315 53,16 94 97 2 0.026
Triglyceride (mg/dL) 54,29 132 257 111 55,26 114 202 40.5 06.037
Renal wbular markers
Urinary B2 microglobulin {ug/g Cre) 49,32 1958 99.2 -94.9 52,38 1384 303.9 86.6 <0.001
Tubular resorption of phosphate (%) 49, 32 93 92 -1.4 50,36 92 91 -2.6 0.930
LDL: low-density lipoprotein
A B
p—— P s ATV 4 ABCISTC
10 e BT+ ABCIBTE 1 ATV + TOFFTO
s NIV TDFIFTC N
5 H i % -5
10 %\*\P}/” 10 \m\
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Figure 5. Changes in the renal function between baseline and 96 weeks. (A) Changes in the esti-
mated glomerular filtration rate calculated with the Modification of Diet in Renal Disease study
equation adjusted for the Japanese population. (B) Changes in creatinine clearance calculated with
the Cockeroft-Gault equation. The data are presented as the mean+95% confidence interval. ATV/r:
ritonavir-boosted atazanavir, ABC/3TC: abacavir/lamivudine, TDF/FTC: tenofovir/emtricitabine

weeks (ABC/3TC: 328, TDF/FTC: 236, p=0.031, Table 3).
The increases in both LDL-cholesterol and triglycerides
from baseline to 96 weeks were more significant in the
ABC/3TC arm than in the TDF/FTC arm. One patient in the
TDEF/FTC arm had been treated with lipid-lowering medica-
tions prior to study enrollment. Furthermore, 7 patients and
1 patient in the ABC/3TC and TDF/FTC arms, respectively,
started lipid-lowering agents during the study period. With
regard to renal tubular markers, the levels of urinary 2 mi-
croglobulin increased in the TDF/FTC arm (median: 86.6
ug/g Cre), whereas it decreased in the ABC/3TC arm (me-
dian: -94.9 ug/g Cre). These changes were significantly dif-
ferent between the two arms (p<0.001). On the other hand,
tubular resorption of phosphate did not show changes from
baseline to 96 weeks in the two groups, and the levels were
not different between the two arms (Table 3).

Changes in the renal function

A data analysis using repeated measures mixed models
showed a significant decrease in the mean eGFR from base-
line to 96 weeks in both groups (ABC/3TC: -8.7 mL/min/
1.73 m?*, 95%CI -13.3 to -4.2, p<0.001; TDF/FTC: -9.2 mL/
min/1.73 m’, 95%CI -13.7 to -4.7, p<0.001) (Fig. 5A).
There was no significant interaction between the trend of the
two arms over time (p=0.202), thus indicating that the
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change in eGFR from baseline to 96 weeks was not signifi-
cantly different between the two arms. A sensitivity analysis
of creatinine clearance calculated using the Cockeroft-Gault
equation showed that creatinine clearance decreased signifi-
cantly from the baseline in the TDF/FTC arm (-9.6 mL/min,
95%CI -16.6 to -2.5, p<0.001) but not in the ABC/3TC arm
(-4.1 mL/min, 95%CI -11.2 to 3.0, p=0.466)(Fig. 5B). No
significant interaction between the trend of the two arms
was observed with respect to creatinine clearance (p=0.403).
Two patients in the ABC/3TC arm progressed to more ad-
vanced chronic kidney disease (CKD) stage by the last per
protocol visit: one patient progressed to stage 4 CKD (eGFR
<30 mL/min/1,73 m") and the other to stage 3 CKD (eGFR
<60 mL/min/1.73 m®). However, ABC/3TC did not appear to
be the causative drug for renal dysfunction in these two
cases because the deterioration in the renal function was as-
sociated with the development of malignant lymphoma in
the former patient and with the commencement of fenofi-
brate treatment in the latter; renal function recovered rapidly
in the latter patient after the discontinuation of fenofibrate.

Discussion

Although insufficiently powered to show the non-
inferiority of the viral efficacy of ABC/3TC relative to TDF/
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FTC, this pilot study is the first randomized study conducted
in Asia to elucidate the efficacy and safety of fixed doses of
these two regimens each administered in combination with
ATV/r for initial HIV-1 therapy. Viral efficacy, safety, and
tolerability were not significantly different in the two arms
of Japanese patients with a baseline HIV viral load
<100,000 copies/mL over 96 weeks. Both regimens showed
favorable viral efficacy, as in the ITT population, 72.2% and
78.2% of the patients in the ABC/3TC and TDF/FTC arms,
respectively, had HIV-1 viral loads of <50 copies/mL at 96
weeks. Both regimens were also well-tolerated, as only
11.1% and 10.9% of the patients in the ABC/3TC and TDF/
FTC arms, respectively, discontinued the allocated regimen
by 96 weeks. Clinically suspected (not immunologically-
confirmed) ABC-associated hypersensitivity reaction oc-
curred in only one (1.9%) patient in the ABC/3TC arm, con-
firming that ABC hypersensitivity is rare in populations in
which HLA-B*5701-positive patients are uncommon. Thus,
this trial suggests that ABC/3TC may be an efficacious and
safe regimen for use in HLA-B*5701-negative populations,
such as the Japanese, with a baseline HIV viral load
<100,000 copies/mL.

The usefulness of ABC/3TC has recently received higher
recognition for two reasons. One, a meta-analysis by the
FDA did not confirm the association between ABC use and
myocardial infarction (9). Two, it became clear that TDF-
induced renal tubulopathy results in decreased bone mineral
density due to phosphate wasting and a decreased renal
function, both of which might develop into serious compli-
cations with long-term TDF use (12-14, 29, 30). On the
other hand, greater deteriorations in the levels of lipid mark-
ers were noted in ABC/3TC than in TDF/FIC in clinical tri-
als comparing these two agents (16, 17). The present study
also demonstrated that the increases in the LDL-cholesterol
and triglyceride levels were higher in the ABC/3TC arm
than in the TDF/FTC arm.

TDF-induced nephrotoxicity is of particular interest in
this study because a low body weight is an important risk
factor, and body stature was much smaller in this study
population (median baseline body weight 64 kg), than in the
ASSERT study (72 kg), which compared the renal function
between patients receiving ABC/3TC and TDF/FTC with
efavirenz in Europe (17, 18, 20). This study showed that
changes in the renal function from baseline were not signifi-
cantly different between the two arms, similar to the find-
ings of the ASSERT study. None of the patients in the TDF/
FTC arm exhibited progression of CKD stage. On the other
hand, the levels of urinary B2 microglobulin deteriorated
significantly from baseline in the TDF/FTC arm, whereas
improvements were observed in the ABC/3TC arm. This is
also similar to the findings reported by the ASSERT trial.
This suggests that urinary 32 microglobulin is a more sensi-
tive marker for evaluating TDF nephrotoxicity than the renal
function calculated by serum creatinine, as also demon-
strated in our previous work (31). Tubular resorption of
phosphate, another marker examined to evaluate the renal

tubular function, did not exhibit any changes from baseline
or between the two arms, suggesting that urinary B2 mi-
croglobulin may be a better marker for evaluating TDF
nephrotoxicity than tubular resorption of phosphate. Of note,
in both arms, the renal function did significantly decrease
from baseline. To our knowledge, this is the first random-
ized trial comparing ABC/3TC and TDF/FIC that observed
deterioration of the renal function after the initiation of
ART. This result highlights the importance of regular moni-
toring of renal function after initiation of ART, although it is
difficult to draw a firm conclusion on the prognosis of the
renal function from this study, due to the limited length of
the observation period and the small number of enrolled pa-
tients.

Only one patient (1.9%) in the ABC/3TC arm developed
a clinically suspected ABC-associated hypersensitivity reac-
tion, which was diagnosed based on the appearance of a
skin rash and fever six weeks after commencement of the
study drug. The patient fully recovered afier discontinuation
of the drugs. The ASSERT trial of HLA-B*5701-negative
patients reported a similar incidence (3%) of clinically sus-
pected ABC hypersensitivity reactions (17). The one case
observed in our trial could be a false positive, because ABC
hypersensitivity reactions commonly occur 9-11 days after
the initiation of therapy (32), and ABC hypersensitivity was
not confirmed immunologically. Nonetheless, immediate dis-
continuation of ABC is highly recommended even in HLA-
B*5701-negative patients suspected of ABC hypersensitivity,
since ABC hypersensitivity can occur in such patients (33)
and errors in genotyping for HLA or reporting a genotype
might occur in practice (34).

Several limitations of this trial should be acknowledged.
First, due to the shortage of enrolled patients, the trial was
insufficiently powered to test non-inferiority of the viral effi-
cacy of ABC/3TC against TDF/FTC, as initially planned.
However, the safety and tolerability data of these regimens
in Asia are a valuable asset for patients from this region,
and efficacy data could be utilized as part of a meta-analysis
in the future. Second, the enrolled subjects were mostly men
(primarily men who had sex with men and very few injec-
tion drug users). Further studies are needed to examine the
efficacy and safety of these regimens in women and patients
with different routes of transmissions in Asia.

In summary, this randomized trial demonstrated high effi-
cacy and safety of fixed-dose ABC/3TC and TDF/FTC in
combination with ATV/r over 96 weeks for treatment-naive
Japanese patients with a baseline HIV-1 viral load <100,000
copies/mL, although it was insufficiently powered to show
non-inferiority of the viral efficacy of ABC/3TC compared
with TDF/FTC. ABC/3TC with ATV/r is a safe and effica-
cious initial regimen for treating HLA-B*5701-negative pa-
tients with a baseline HIV-1 viral load <100,000 copies/mL.
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