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Abstract

We treated three cases of fungemia in HIV-infected patients. These cases were caused by Candida albi-
cans, Cryptococcus neoformans, and Penicillium marneffei, respectively, and all were diagnosed through the
use of mycobacterial blood culture bottles. Although the detection of the etiologic agents of fungal infection
is difficult, it has been shown that blood culture media for mycobacteria are more effective for the detection
of fungemia than media for aerobes and anaerobes. Some reports have shown that Bactec Myco/F lytic bot-
tles were useful for the diagnosis of fungemia in clinical samples. Here, we report the successful use of BacT

MB bottles.

Key words: mycobacterial blood culture bottle, BacT MB bottle, fungemia, HIV

(Inter Med 49: 2179-2183, 2010)
(DOI: 10.2169/internalmedicine.49.3811)

Introduction

The incidence of fungemia, and especially of that caused
by Candida spp., has recently been increasing. Because di-
agnosis and treatment with antifungal agents tend to be de-
layed in such cases, the mortality rate is high (1, 2). Part of
the reason for this is that the estimated sensitivity of can-
didemia detection methods using standard aerobic and an-
aerobic blood culture bottles is only about 50% (3-6). Blood
culture media for mycobacteria, however, are more suitable
for detecting fungi in vitro than these traditional media
are (7). In addition, a few reports have shown that, in clini-
cal situations, Bactec Myco/F Lytic bottles manufactured by
Becton Dickinson (Franklin Lakes, NJ, USA) yield better
accuracy in detecting fungemia (8, 9). In the cases reported
here, we used BacT MB bottles manufactured by
bioMérieux (Marcy I’Etoile, France), and showed that they,
too, were useful in the diagnosis of three different fungemia

cases in human immunodeficiency virus (HIV)-positive pa-
tients.

Case Report

Case 1

A 53-year-old Japanese HIV-infected man with a 1-month
history of dizziness was referred to us. Four months previ-
ously, he had started trimethoprim-sulfamethoxazole for
Pneumocystis pneumonia and anti-retroviral therapy (lopi-
navir/ritonavir+ tenofovir/emtricitabine). On admission, his
CD4 lymphocyte count was 12/uL and his viral load was
under 50 copies/mL. Brain MRI showed a 3-cm ring-
enhanced tumor in his cerebellum. After open biopsy, he
was diagnosed with malignant lymphoma (diffuse large B
cell type). Whole-brain radiation therapy was started. One
month later, he was treated with meropenem against
extended-spectrum beta-lactamase (ESBL)-producing Kleb-

'Department of Infectious Diseases, Osaka National Hospital, Osaka, *Clinical Laboratory, Osaka National Hospital, Osaka and *Department of

Infectious Diseases, Okinawa Chubu Hospital, Okinawa

Received for publication April 20, 2010; Accepted for publication June 25, 2010

Correspondence to Dr. Tomohiro Taniguchi, taniyan @mb2.seikyou.ne.jp



HIV 228 v MU —0%ERA U2 RERDFER CBIT 2R

175

Inter Med 49: 2179-2183, 2010 DOI: 10.2169/internalmedicine.49.3811

Case 1. Candida albicans

voriconazole
BT P

fluconazole

39

36

1"
149

day 1 3 5
B-DG 12.8
Blood cultures )
FA|[- | FA
FN[- | FN
MB |- | MB |— Yeast+(2 days)
FA |-
FN |-

MB |— Yeast+(2 days)

Case 2. Cryptococcus neoformans

liposomal amphotericin—B + flucytosine

> Yeast+(8 days)

fluconazole
>

BT

v

-

ampicillin/sulbactam

39

36

day 1 4
B-DG 40.4

Blood cultures

FA |-

FN |-

MB [—— Yeast+(3 days)

Case 3. Penicillium marneffe/

15.8

antimycobacterial therapy  liposomal amphotericin-B

»
»

BT
39
36
day 1 5 8 1 12 14
B-DG 25.7 576 5.0
Blood cultures
FA|- FA |-
EN|- FN |—————————» Hypha+(4 days)
VB |- MB » Hypha+(6 days)

[me]

Figure 1.

» Hypha+(6 days)

The timing of blood cultures and detection for the three cases. BT: body temperature

('C), B-DG: serum 1 — 3-B-D-glucan (pg/mL), FA, FN, and MB, BacT FA (aerobic bottle), BacT
FN (anaerobic bottle), and BacT MB (mycobacterial bottle), respectively. - represents negative in
culture. () indicates the number of incubation days.

siella pneumoniae sepsis, and with vancomycin against
methicillin-resistant  Staphylococcus epidermidis (MRSE)
sepsis. Initially his fever abated, but after antibiotic treat-
ment he experienced another spike fever (defined hereafter
as day 1). We took blood cultures in six bottles: two bottles
for aerobes (BacT FA), two for anaerobes (BacT FN), and
two for mycobacteria (BacT MB). Two days later (day 3),
yeast was growing in one mycobacterial bottle (Fig. 1). We
drew another set of blood cultures on day 3 to determine
whether the yeast growth indicated a true fungemia or a
contamination. Because the patient was in severe distress,
we started voriconazole empirically, though it is known to
interact with lopinavir/ritonavir. Yeast was found on day 5 in
the mycobacterial bottle cultured on day 3, and on day 11 in
the aerobic bottle cultured on day 3. All three yeasts were
identified as Candida albicans. Since the same organism
was detected in each of three bottles which had been taken

on different days, we considered this case to be a true
fungemia. They were sensitive to fluconazole, so we
switched the patient from voriconazole to fluconazole. Se-
rum 1—3-B-D glucan was not elevated, measuring 14.9 pg/
mL at most. An ophthalmologist confirmed no en-
dophthalmitis. The patient had no central venous catheter,
and the entry point of candidemia was unknown. After treat-
ment for candidemia, he was found to have a brain abscess,
cellulitis, and a skin abscess at the site of bone marrow ex-
amination. He recovered from these serious infections and
was discharged home.

Case 2

A 44-year-old Japanese HIV-infected man with a 3-week
history of fever and headache was referred to us. He had
chronic hepatitis B virus (HBV) infection. His CD4 lympho-
cyte count was 40/uL, and his viral load was 40,000 copies/
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Figure 2. Gram-stained yeasts (C. neoformans) from a my-
cobacterial bottle in Case 2 (x1000).

mL. On admission (defined hereafter as day 1), we took one
set of blood cultures including one bottle each for aerobes
(BacT FA), anaerobes (BacT FN), and mycobacteria (BacT
MB) (Fig. 1). Encapsulated yeasts were detected from the
cerebrospinal fluid. We suspected Cryptococcus meningitis
and accordingly started both liposomal amphotericin-B and
flucytosine. We also used ampicillin/sulbactam for aspiration
pneumonia. The patient’s 1—3-B-D glucan was slightly ele-
vated at 40.4 pg/mL. On day 4, yeasts were found growing
in the only mycobacterial bottle (Fig. 2). We took two addi-
tional sets of blood cultures, which were all negative, prob-
ably because antifungal therapy had already been started.
These yeasts were identified as Cryptococcus neoformans.
After treatment for Cryptococcus meningitis, we started anti-
retroviral therapy (atazanavir+ritonavir+ tenofovir/emtricit-
abine), and the patient was discharged home.

Case 3

A 30-year-old Japanese HIV-infected man with a 10-day
history of fever, cervical and subclavian lymphadenopathy
was referred to us. He had traveled to Thailand several
months previously. His CD4 lymphocyte count was 10/pL,
and his viral load was 140,000 copies/mL. On the day after
admission (defined hereafter as day 1), we took a single
blood culture in a mycobacterial bottle (BacT MB) to test
for Mycobacterium avium complex (Fig. 1). On day 2, we
also drew blood cultures into aerobic (BacT FA) and anaero-
bic (BacT FN) bottles. These three bottles were all negative.
Another mycobacterial bottle was taken on day 5, and aero-
bic, anaerobic, and mycobacterial bottles were taken on day
8. At this point we started antimycobacterial therapy empiri-
cally. Hyphae were observed on day 11 growing from the
mycobacterial bottle taken on day 5 (Fig. 3), on day 12
from the anaerobic bottle taken on day 8, and on day 14
from the mycobacterial bottle taken on day 8. All of those
hyphae were identified as Penicillium marneffei. The culture
from a subclavian lymph node biopsy tested positive for the
same organism. The patient’s serum 1—3-B-D glucan was
elevated at 57.6 pg/mL. We started liposomal amphotericin-
B and he became afebrile. After anti-retroviral therapy

Figure 3. Gram-stained hyphae (P. marneffei) from a myco-
bacterial bottle in Case 3 (x1000).

(fosamprenavir+tenofovir/emtricitabine), he was discharged
home.

Discussion

The incidence of fungemia, especially that caused by
Candida spp., has recently been increasing (1, 2). The diag-
nosis of candidemia is frequently difficult, however, because
the efficacy of fungemia detection using traditional aerobic
and anaerobic bottles is estimated at only 50% (3-6). In gen-
eral, serum 1—3-B-D-glucan is not sufficiently sensitive or
specific to serve as a diagnostic marker for fungemia (4).
Delayed diagnosis leads to poor prognosis: the mortality rate
is over 40 percent (1, 2, 5). Cryptococcus meningitis is
somewhat easier to diagnose, because in most cases it can
be detected in cerebrospinal fluid. One report, however, has
described a case of Cryptococcus meningitis that was not
detected in cerebrospinal fluid but only through blood cul-
ture (8). Penicillium marneffei infection is rare in Japan but
common in Southeast Asia. In cases of delayed diagnosis,
the mortality rate is about 75% (9).

We have described the detection of three different fungal
species, Candida albicans, Cryptococcus neoformans, and
Penicillium marneffei, through the use of BacT MB bottles.
The positivity rates of C. albicans detection were 33% (1/3
bottles) using aerobic bottles (BacT FA), 0% (0/3 bottles)
using anaerobic bottles (BacT FN), and 67% (2/3 bottles)
using mycobacterial bottles (BacT MB) (Table 1). The aero-
bic bottles (BacT FA) required 8 days of incubation before
yielding results, while the mycobacterial bottles (BacT MB)
required only 2 days. Mycobacterial bottles therefore exhib-
ited the highest sensitivity and the shortest incubation pe-
riod. The positivity rates of C. neoformans detection were
0% (0/3 bottles) using BacT FA bottles, 0% (0/3 bottles) us-
ing BacT FN bottles, and 33% (1/3 bottles) using BacT MB
bottles (Table 1); in other words, C. neoformans was de-
tected only when a mycobacterial bottle was used. The posi-
tivity rates of P. marneffei detection were 0% (0/2 bottles)
using BacT FA bottles, 50% (1/2 bottles) using BacT FN
bottles, and 67% (2/3 bottles) using BacT MB bottles (Ta-
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Table 1. Positivity Rates and Detection Times for Aerobic, Anaerobic, and Mycobacterial Bottles
Case 1 Case 2 Case 3
Candida albicans Cryptococcus neoformans | Penicillium marneffei
_— . 0.33 0 0
Positivity rate of aerobic bottle(BacT FA) (1/3bottles) (0/3bottles) (0/2bottles)
. 0 0.5
anaerobic bottle(BacT FN) (0/3bottles) (0/3bottles) (1/2bottles)
. 0.67 0.33 0.67
mycobacterial bottle(BacT MB) (2/3bottles) (1/3bottles) (2/3bottles)
Detection time of aerobic bottle(BacT FA) 8 days - -
anaerobic bottle(BacT FN) = 4 days
mycobacterial bottle(BacT MB) 2 days 3 days 6 days

ble 1). The mean number of days required for incubation
was 4 days for BacT FN and 6 days for BacT MB. For P.
marneffei, therefore, the mycobacterial bottle again exhibited
the highest sensitivity, while the anaerobic bottle required
the shortest incubation period. All three of these cases were
completely cured through treatment with appropriate anti-
fungal therapies. No other organisms were found in any
other blood culture bottles.

About 200 HIV-positive patients are admitted to our hos-
pital each year. When these HIV patients are febrile, we
routinely take six bottles of blood culture, two each for the
detection of aerobes, anaerobes, and mycobacteria. The re-
quired amounts of blood are 10 mL for each aerobic or an-
aerobic bottle and 5 mL for each mycobacterial bottle. Our
laboratory uses the BacT/ALERT 3D automated blood cul-
ture system.

Between 2000 and 2005, we took 552 sets of aerobic and
anaerobic blood cultures and 390 sets of mycobacterial
blood cultures from 684 HIV-positive patients. The positiv-
ity rate among aerobic and anaerobic cultures was 3.81%
(21/552 sets); three of the 21 positive results were consid-
ered to have been contaminations. The organisms involved
in the true-positive cases were Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus faecium, Kleb-
siella pneumoniae, Pseudomonas aeruginosa, Salmonella
spp., Cryptococcus neoformans, and Candida guilliermondii.
The positivity rate among mycobacterial cultures was 1.74%
(7/390 sets); all of these involved only Mycobacterium
avium.

The main reason for culturing blood in mycobacterial bot-
tles is to detect miliary tuberculosis or Mycobacterium
avium complex. In the three cases described here, however,
the routine use of mycobacterial bottles for these other pur-
poses led to early diagnosis of fungemia, not mycobactere-
mia. In Case 1, the first Candida culture grew in only one
mycobacterial bottle, but because we had suspected oppor-
tunistic infection, we did not assume that it represented a
contamination. Because continuous fungemia was demon-
strated in another set of blood cultures, Candida was deter-
mined to be the etiologic agent. Having noticed that the
Candida grew well in the mycobacterial bottle, we were not
surprised when Cryptococcus and Penicillium were also de-
tected through the use of mycobacterial bottles in Cases 2
and 3. Before witnessing these three cases, when fungi or
bacteria other than mycobacteria grew in a mycobacterial

bottle, we had suspected that the bottle had been contami-
nated.

Two kinds of blood culture bottles for mycobacteria are
available: the Bactec Myco/F Lytic bottle manufactured by
Becton Dickinson, and the BacT MB bottle manufactured by
bioMérieux. Bactec Myco/F Lytic bottles are designed to de-
tect both mycobacteria and fungi, but BacT MB bottles are
designed to detect mycobacteria only, and not fungi. Never-
theless, both mycobacterial bottles were superior to aerobic
and anaerobic bottles for fungal detection in vitro (7). One
report has stated that, in a clinical situation, Bactec Myco/F
Lytic bottles exhibited higher sensitivity and shorter incuba-
tion periods in the detection of Candida albicans and Can-
dida glabrata than aerobic bottles (Bactec Plus Aerobic/F)
did (5). Another report has shown that the routine use of
Bactec Plus Aerobic/F, Plus Anaerobic/F and Myco/F Lytic
bottles for immunocompromised hosts, such as patients in
the ICU, permitted highly efficient Candida albicans detec-
tion (6). That study examined 1,253 blood culture sets
(3,759 bottles) in two years. From these sets, 62 yeasts were
isolated. The positivity rates were 7.33% among Plus Aero-
bic/F bottles (44/600 bottles), 1.13% among Plus Anaerobic/
F bottles (5/441 bottles), and 25.4% among Mycocis IC/F
bottles (48/189 bottles).

Because the present report includes only three fungemia
cases, it may not be appropriate to compare these results
with those of their reports, but our data correspond well
with those from the larger studies in showing that mycobac-
terial blood cultures can detect fungi with a higher sensitiv-
ity than aerobic or anaerobic cultures offer.

Nevertheless, it is very difficult to estimate the true posi-
tivity rate of fungemia detection through the use of these
blood cultures. Especially among HIV-positive patients, even
if serum 1—3-B-D-glucan is elevated, this is frequently
caused by Pneumocystis pneumonia, not by fungemia. Thus,
the direct detection of fungi from blood cultures is particu-
larly important in this area.

Some antibiotics are included inside Bactec Myco/F Lytic
bottles to inhibit the growth of bacteria other than mycobac-
teria or fungi. No antibiotics are included inside BacT MB
bottles. The reason why fungi grow so well in mycobacterial
bottles is unclear. Both fungi and mycobacteria grow well in
aerobic environments, and fungi grow faster than mycobac-
teria. Accordingly it is possible that, in cases of co-infection
with fungi and mycobacteria, the mycobacteremia will be
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overlooked.

Each mycobacterial bottle requires an extra 5 mL of
blood from the patient, as well as laboratory space for its
storage. The mycobacterial bottles also cost three times as
much as typical aerobic or anaerobic bottles (7, 10). The ef-
ficacy of aerobic and anaerobic detection is so low that the
regular use of mycobacterial bottles is not recommended in
the case of community-acquired infection. Mycobacterial
bottles are suitable for patients with high risk of fungemia,
including immunocompromised hosts and patients with cen-
tral venous catheters in place. The prognosis of fungemia is
still not very good, but early diagnosis leads to early anti-
fungal treatment which is more likely to result in a complete
cure.

We have encountered three cases of fungemia in HIV-
infected patients, caused by Candida albicans, Cryptococcus
neoformans, and Penicillium marneffei, respectively, all of
which were diagnosed through blood culture in BacT MB
bottles. Blood culture in aerobic and anaerobic bottles alone
would not have been sufficient in these cases. We have
found that BacT MB bottles are also useful for the isolation
of fungi in clinical situations. More data are required to con-
firm the usefulness of these mycobacterial bottles for the de-
tection of fungemia in immunocompromised hosts.
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Article history: The emergence and transmission of drug-resistant human immunodeficiency virus-1 (HIV-1) compro-
Received 16 April 2010 mises antiretroviral treatment for HIV-1. Thus, tesling lor drug resistance is recommended at diagnosis
Received in revised form 12 July 2010 and before initiating highly active anliretroviral treatment. We conducted an epidemiological study
BeRpTEd 23 July 230 enrolling newly diagnosed patients between 2003 and 2008 in our nationwide surveillance network. In
e i the G-year study period, the prevalence of drug-resistant }11V-1 among 2573 patients, consisting mainly of
g"{'j""?f:s;n I Japanese men in theirlate-30s and infected through male-to-male sexual contacts, followed an increasing
e Sl trend from 5.9% (16/273) in 2003 to 83% (50/605) in 2008. Nucleoside reverse transcriptase inhibitor-

associated mulations predominated in each year, with T215 revertants being the most abundant. The
predictive factor for drug-resistant HIV-1 transmission was subtype B (OR=2.36; p=0.004), and those
for recenl HIV-1 infection were male gender (OR=3.79; p=0.009), MSM behavior (OR=1.67; p=0.01),
Japanese nationality (OR=2.31; p=0.008), and subtype B (OR=5.64; p<0.05). Continued aclivities are
needed to raise awareness of the risks of HIV-1 infection and complications of drug-resistant strains.
Continued surveillance is also needed Lo understand trends in the HIV-1 epidemic.
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1. Introduction

The emergence of drug-resistant human immunodeficiency
virus type 1 (HIV-1) among patients under highly active antiretro-
viral therapy (HAART) limits the successful suppression of HIV-1
replication. Several years alter the introduction of HAART, drug-
resistant strains are being detected among newly diagnosed
HAART-naive patients, suggesting Lhe transmission of drug-
resistant HIV-1 from the treatment-exposed population. Thus,
Llreatment-naive patients have been recommended by the US
Department of Health and Human Services, International AIDS
Society-USA, and other drug-resistance testing guidelines Lo
undergo drug resistance Lesting at diagnosis and before initiation
of HAART (DHHS, 2009; Hirsch et al., 2000, 2008). Indeed, choos-
ing elfective antiretrovirals according to the results obtained [rom
this testing has led to successful control of HIV-1 infection. Further-
more, the drug resistance testing al diagnosis helps to understand
transmission ol drug-resistant HIV-1 in HAART-naive individuals
which in turn may help prevent transmission events.

The prevalence of drug-resistant HIV-1 among treatment-naive
patients has been closely monitored and reported from many coun-
tries. Before and early in the HAART era, when only mono or
dual therapy was available, the prevalence was as high as 10-20%
(Bodenetal, 1999; Gémez-Cano et al., 1998; Tambussiel al., 1998).
However, aflter the introduction of antiretrovirals with better phar-
macokinetics, such as ritonavir-boosted protease inhibitor (PI), the
emergence of drug-resistant viruses seemed Lo decrease (Gallego
et al., 2001; Maia Teixeira et al., 2006).

Furthermore, despite the great number ol HIV-1-infected
patients, the prevalence tended to be low in developing countries
where patients had limited or no access to antiretroviral drugs, e.g.,
0-4.2% in Alrica (Bartolo et al., 2009; Mintsa-Ndong et al.,, 2009;
Ndembi et al., 2008; Pillay et al,, 2008), 1.5% in Cambodia (Nouhin
et al., 2009), and 2.6% in Vietnam (Ishizaki et al., 2009). In contrast,
in countries where antiretroviral drugs are more accessible, the
prevalence has been higher, e.g., 5.2% in Thailand (Apisarnthanarak
el al,, 2008), 9.4%in Taiwan (Chang et al., 2008), 10.0% in India (Lall
el al,, 2008), 7.8% in Portugal (Palma el al., 2007), 9.0% in Germany
(Sagir et al,, 2007), 9.5% in Belgium (Vercauteren et al., 2008), 10.9%
in France (Chaix et al,, 2009), and 15.9% in the US (Eshleman et al.,
2007).

In Japan, since the first HIV-1-infected case was identified in
1985, the annual number of reported cases has been increasing
every year, reaching 15 451 by the end ol 2008. With more people
getting infected, larger numbers of patients are starting anti-HIV-1
treatment and the risk of emerging drug-resistant HIV-1is increas-
ing. To undlerstand the trends in drug-resistant HIV-1 in Japan, a
nationwide surveillance project has been in elfect since 2003, In
our previous report of surveillance results from 2003 Lo 2004, the
prevalence of drug-resistant HIV-1 in newly diagnosed patients
was 4.0% (Calanaga el al., 2007). We have continued collecting and
analyzing data from newly diagnosed HIV-1-inlecled patients al
participating clinical and research facilities in Japan. We report here
the prevalence of drug-resistant HIV-1 among newly diagnosed
therapy-naive patients between 2003 and 2008.

2. Materials and methods
2.1. Sample

The study population included all the HIV-1-infected patients
newly diagnosed between January 2003 and December 2008 at
any of the participating HIV/AIDS clinics. Drug resistance geno-
Lypic tests were performed at 12 laboratories including 8 clinical
laboratories at HIV/AIDS clinics, 3 public health laboratories, and

the National Institute of Infectious Diseases. After patients agreed
to participate in our surveillance project and gave informed con-
sent, peripheral blood was drawn with EDTA added, and their
demographicand clinical information were collected. Demographic
information included age, gender, nationality, and risk behavior,
Clinical data included HIV-1 viral loads, CD4* T cell counts, status of
hepatitis B and C virus (HBV, HCV) co-infection, baseline sequence
data, and drug-resistant amino acid mutations.

This study was conducted according Lo Lthe principles in the Dec-
laration of Helsinki, and was approved by the ethical committee
of the National Institute of Infectious Diseases, Japan. By Japanese
law, HIV-1-infected patients must be reported to the Japanese Min-
istry of Health, Labour, and Welfare upon diagnosis. The numbers
reported to the Ministry are considered the “official numbers” of
newly diagnosed HIVJAIDS cases, and were used as comparison
controls to evaluate our study population.

2.2. Drug resistance genotypic testing

Drugresistance genotypic testing was performed usingin-house
protocols. Briefly, viral RNA was extracted [rom patient plasma
samples. HIV-1 protease (PR, 1-99 amino acids) and the N-terminal
regionofreverse transcriptase (RT, 1-240 amino acids) were ampli-
fied in reverse Lranscription polymerase chain reaction (RT-PCR)
followed by nested PCR using in-house primer sets. Subsequently,
the amplified PCR products were purified and their sequences
were analyzed by direct sequencing method using an automated
sequencer, The resulting electropherograms were analyzed using
commercially available software. The quality of testing methods
used at each participating facility was assessed and confirmed for
detection of drug-resistant mutations {Fujisaki et al., 2007). Thus,
detection of drug-resistant mutations was consistent among facil-
ities.

2.3. Determination of HIV-1 subtypes and drug-resistant HIV-1

HIV-1 subtypes were determined using the sequences of HIV-1
PR and RT genes oblained in the drug resistance genotypic testing
explained above. Each sequence was aligned with the relerence
sequences of HIV-1 subtypes A through K, and circulating recombi-
nant forms (CRFs), all of which were obtained rom the Los Alamos
HIV Databases (Los Alamaos, 2010), using ClustalW, and phyloge-
netic trees were constructed using the neighbor-joining method
with bootstrap value of 1000.

The resulling sequences were compared to that of HXB2 (o
judge the presence of amino acid mutations, The drug-resistant
mutations were determined according to criteria of the HIV
Drug Resistance Database of Stanford University (Bennett et al.,
2009). Thus, a sample was considered to harbor drug-resistant
HIV-1 il it possessed any of the lollowing mutations: in the PR
gene, 1231, [24], D30N, V32i, M46I/L, 147V/A, G48V/M, 150V/L,
F53LJY, I54VILIM/A[T[S, G73S/T/C/A, L76V, V82A[T/F/S/CIM/L,
N83D, 184VJA/C, 185V, NS8D/S, and L9OM (indicating PI resis-
tance); in the RT gene, M41L, KG5R, DG7N/G/E, T69D/insertion,
K70R/E, L74V/[1,V75M/T/A[S,F77L, Y115F, F116Y,Q151M, M184V/l,
L210W, T215Y/E/l/S/C/D/V[E, K219Q/E/N/R (indicating nucleoside
RT inhibitor [NRTI] resistance), and L100I, K101E/P, K103N/S,
VI06M/A,V179F,Y181C/1/V,Y188L/H/C, G190A/S/E, P225H, M230L
(indicating non-nucleosicde RT inhibitor [NNRTI| resistance).

2.4. BED assay

The time of HIV-1 seroconversion was estimated in randomly
selected samples as recent {(within 155 days)or not recent using the
BED assay (Calypte HIV-1 BED Incidence EIA, BioRad) according to
the Manufacturer’s instruction. Briefly, 5 pL of plasma was diluted
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with 500 L of sample diluent in the kit, and the proportion of anti-
HIV-1 1gG to a total IgG in the sample was measurec by optical
densily.

2.5. Statistical analysis

Statistical analyses were performed using R software (SAS Insti-
tute). Chi-square or Fisher's exact probability tests were used to
determine associalions among patients’ demographic character-
istics, nationality, BED assay results, and transmission of drug
resistance. The odds ratio (OR) and 95% confidence intervals (CI)
were calculated for all the variables. Recent and not-recent sero-
conversion groups were examined for differences in HIV-1 viral
loads by analysis of covariance (ANCOVA), with CD4* T cell count
as the covariate,

3. Results

3.1. Majority of treatment-naive patients are japanese men who
have sex with men (MSM) in mid-30s

The demaographics of the 2573 newly diagnosed HIV-1-infected
patients enrolled belween 2003 and 2008 are summarized in
Table 1. Male (n1=2397,93.2%), Japanese (90.1%), and those infected
through male-to-male sexual contact (68.9%) predominated, and
the median age was 35. For the female cases (11=170), high-risk
fieterosexual contact was the major risk factor (n=152, 89.4%), and
approximately half were non-Japanese (11=63,41.4%). Furtheranal-
ysis showed a significant association between the Lransmission
route and nationality, i.e., most Japanese patients were infected
through male-to-male sexual contact, while non-Japanese patients
were infected by other routes (OR =5.60; 95% C14.14-7.63; p<0.01)
(Table 2). It should be noted that sexual contacts (92.1%) are the
major risk factor for HIV-1 infection in Japan. On Lhe other hand,
injecting drug usage, one of the high risk factors in other countries,
accounts for only 0.4%.

HBV and/or HCV co-infection, animportant clinical factor affect-
ing prognosis and treatment of HIV infection (Ockenga et al., 1997;
Pirothet al., 2000), was found to have a prevalence of 8.4% of 2101
patients, and 4.7% of 2071, respectively (Table 1). These preva-
lencerates did not change significantly throughout the study period
(supplementary Table 1). HBV co-infection was [ound to be signil-
icantly associated with subtype B (OR=2.04; p<0.05) or infection
through male-to-male sexual contact (OR=1.66; p<0.05).

3.2, Subtype B HIV-1 predominates in Japan

012573 plasma samples collected during the study period, the
sequences of PR and RT genes were successfully amplified and ana-
lyzed in 2536 (98.6%) and 2534 (98.5%) samples, respectively. Of
Lhese, we examined sequencesof the PR-RT region [rom 2496 cases
by phylogenetic Lree analysis to determine the distribution of HIV-
1 subtypes in Japan. Subtype B HIV-1 was found to predominate
among the stucly population (11=2194, 87.9%). The remaining non-
B subtypes included 210 (8.4%) CRFO1.AE, 30 (1.2%) C, 19 (0.8%)
CRF02.AG, 18(0.7%) A, 9(0.4%)G, 7 (0.3%)F. 5 (0.2%) D, and 1 (0.04%)
CRFO8.BC (Table 1). In addition, 1 recombinant case of K/C, AJK,
and D/B was detected in 2005, 2006, and 2007, respectively. These
non-B subtlype viruses were found mostly among the heterosex-
ually infected population (223/302, 73.8%). In contrast, subtype B
HIV-1 was [ound in the vast majority of MSM (1700/1773,95.9%). In
terms of nationality, Japanese patients, most of whom were MSM,
were infected with subtype B HIV-1, On Lthe other hand, only about
a half of non-Japanese patients harbored subtype B HIV-1, and the
remaining hall were infected with non-B HIV-1, such as CRFO1_AE

Table 1
Demographic characteristics of newly diagnosed HIV/AIDS patients.

G-Year total (2573)

Age
Average 37.4
Median 35
Mode 35
Quartile (Q1,Q3) 29.43
Nationality n (%)
Japanese 2319 (90.1)
Non-Japanese 225 (8.7)
Asian 83 (3.2)
Oceanian 4 (0.2)
North American 17 (0.7)
South American 58 (2.3)
European 10 (0.4)
African 26 (1.0)
Unspecified? 27 (1.0)
Unknown 29 (1.1)
Transmission category
Male 2397 (93.2)
Male-to-male sexual contact 1773 (68.9)
High-risk heterosexual contact 369 (14.3)
Sexual contact 75 (2.9)
DU 8 (0.3)
Other® 26 (1.0)
Unidentified 146 (5.7)
Female 170 (6.6)
High-risk heterosexual contact 152 (5.9)
by 3 0.}
Other® 5 (0.2)
Unidentified 11 (0.4}
Unknown 6 (0.2)
Unidentified G (0.2)
Hepatitis co-infection”
HBV
(+) 176 (8.4)
(-) 1925 (91.6)
Unknown 472
Hev
(+) 98 (4.7)
(-) 1973 (95.3)
Unknown 502
HIV-1 subtype®
B 2194 (87.9)
non-B 302 (12.1)
AE 210 (8.4)
c 30 (1.2)
AG 19 (0.8)
A 18 0.7)
G 9 (0.4)
F 7 (0.3)
D 5 (0.2)
Other 4 (0.2)
Unidentified 77

* Unspecified individuals in the nationality category were identified only as of
non-Japanese origin.

b Other transmission categories include mother-to-child, blood products, trans-
fusion, and needle stick.

¢ Prevalence of subtypes, 11BV, and 11CV was calculated after omitting the uniden-
tified or unknown data. DU, intravenous drug user; HBV, hepatitis B virus; HCV,
heparitis C virus; HIV-1, human immunadeficiency virus type 1.

(OR=8.85; 95% (I 6.46-12.1; p<0.01) (Table 2). This result is rea-
sonable considering that the predominant HIV-1 subtype differs
by country, and our study population included many Thais and
Malaysians. In addition, this result suggests that subtype B HIV-1is
transmitted in a closed community of MSM, while non-B subtype
strains are spread in wider areas among Lhose infected through
high-risk heterosexual contacts.

3.3. Prevalence of drug-resistant HIV-1 is increasing in Japan

Atotal ol 194 cases(7.7%)in the 6-year stucly period were found
to harbor HIV-1 strains with at least one major drug-resistant muta-
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Table 2
Characteristics of newly diagnosed Japanese and non-Japanese HIV/AIDS patients.
Nationality (n) Odds ratio
lapanese Non-Japanese Unknown

Gender )
Male 2224 151 22 11.45
Female 95 74 1
Unknown® 6

Transmission category
Male-to-male sexual contact 1691 73 9 560"
High-risk heterosexual contact 399 114 7
Sexual contact 72 4 Q
Other 29 10 2
Unidentified® 128 24 11

Subtype
B 2051 118 25 8.85
Non-B 198 m 3
Unidentified” 70 6 1

BED assay (n=640)
Recent 220 13 0 231
Not recent 351 48 8

Drug-resistant HIV-1
Detected 173 16 B 1.05
Not detected 2146 209 24

* Qdds ratios for the transmission category were calculated hetween male-to-male sexual contact and other categories which include high-risk heterosexual contact,

sexual contact, and other.
b Unknown and Unidentified cases were omitted in calculation of odds ratio.
p<0.01.

tion conferred by PIs, NRTIs, or NNRTIs. The annual prevalence of

drug-resistant mutations shown in Fig. 1 had an overall tendency
to increase from 5.9% (16/273) in 2003 to 8.3% (50/605) in 2008.
The most prevalent mutation in each year was NRTIl-associated
resistance, with 11 (4.0%), 12 (4.0%), 21 (5.0%), 23 (5.2%), 28 (5.9%).
and 23 (3.7%) cases, {ollowed by PI- and NNRTI-associated muta-
tions. PI-resistant major mutations were detected in 63 cases (2.5%).
and NNRTI-associated mutations were detected only in 20 cases
(0.8%). These data reflect the type of antiretrovirals being pre-
scribed in treated population. In other words, NRTIs have a long
history of being prescribed including the period of mono and dual
therapy; thus, NRTIs have been more frequently used. As a conse-
quence, NRTI-resistant HIV-1 has emerged and been transmitted

Prevalence (%)

2006 2007 2008

Year

|-.—D:u¢mnunem\' -NS'T.'-muuzu..-nul-.:n D}-‘H‘I‘.ﬂ-m:mn-.m'-:a-le:. DI‘l-nurhn:m'mu-hl
! X

Fig. 1. Annual overall prevalence of drug-resistant HIV-1 (solid circles) in Japan
increased in treatment-naive patients in Japan from 2003 to 2008. The most preva-
lent mutation in each year was associated with resistance to nucleoside reverse
transcriptase inhibitor (NRTI) treatment. Annual prevalence of drug-resistance
mutations was categorized by antiretroviral drug class (NRTIs, solid black bars;
non-nucleoside reverse transcriptase inhibitors [NNRTIs), horizontally striped bars:
protease inhibitors [PIs), solid white bars). Drug-resistant 11V-1 was counted once
even when the strain contained multiple drug-resistant mutations. Each drug-
resistant mutation was counted even when multiple murations were detected in
one patient.

more {requently to treatment-naive patients. Regarding the drug-
resistant mutations shown in Table 3, T215 revertants (T215X)
(3.2%), M184I/V (0.5%). K103N (0.6%), and M46I/L (1.7%) accounted
for the majority of detected mutations in contrast to other muta-

Table 3
Drug-resistant mutations in newly diagnosed HIV/AIDS patients, by class of
antiretroviral drugs.

G-Year total (2573)

n (%)
NRTP?
M41L 11 (0.4)
KGSR 1 (0.0)
DG7N(G/E 7 (0.3)
TGID 8 (0.3)
GIINS 1 (0.0)
K70R/E 2 (0.1)
L74V]l 3 (0.1)
V75A/M 2 (0.1)
Y115F 3 (0.1)
M184V/i 12 (0.5)
L.210W 5 (0.2)
T215X 81 3.2)
K219Q/E/N/R 4 (0.2)
NNRTI?
L1001 1 (0.0)
K101E 2 (0.1)
K103N 14 (0.6)
V106A/M 1 (0.0)
Y1811V 3 (0.1)
P225H 1 (0.0)
P236L 1 {0.0)
PP
1241 1 (0.0)
30N 5 (0.2)
V321 3 (0.1)
M461/L 44 (1.7)
147V(A 2 (0.1)
V32A/L 2 (0.1)
185V 5 (0.2)
N88/S 7 (0.3)
LO9OM 4 (0.2)

Numbers of cases and the proportions in parentheses are listed.
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Table 4 Table 5
Predictive factors for transmission of drug-resistant Hiv-1. Predictive factors for recent or not-recent seroconversion determined by BED assay,
Drug-resistantHIV-1(n)  Odds ratio =640,
— Seroconversion (n) QOdds ratio
(+) (-)
Cerder Rece»:r Not recent
Male 183 2214 1.92 i B G L)
Female 7 163 Gender
Nationality Male 229 377 3.79
Japanese 173 2146 1.05 Female 4 25
Non-Japanese 16 209 Unknown® 0 5
Transmission category Nationaliry
Male-to-male sexual contact 130 1643 0.91 Japanese 220 351 231"
High-risk heterosexual contact 37 484 Non-Japanese 13 48
Sexual contact 15 G0 Unknown® 0 8
Other 1 40 Transmission category
Unidentified® 11 152 Male-to-male sexual contact 189 293 1.67*
Subtype High-risk heterosexual contact 24 70
B 180 2014 2.36 Sexual contact 7 1
Non-B 11 291 Other 0 4
Unidentified 3 77 Unidentified" 13 29
: l:zr;;l]culation of odds ratio, unidentified cases were omitted. Sull;rype 994 350 564
p=08 Non-B 6 53
Unidentified” 3 4
. . Drug-resistant HIV
tions that were detected only sporadically throughout the study Detected 14 17 0.64
period (supplementary Table 2). Not detected 219 370

Analysis of possible predictive factors for transmission of drug-
resistant HIV-1 showed that individuals infected with subtype B
HIV-1 had a significantly higher tendency to harbor drug-resistant
HIV-1 than non-B subtypes (OR=2.36; 95% CI =1.27-4.88; p <0.01)
(Table 4). Other possible predictive factors, including male gen-
der (OR=1.92; 95% CI=0.89-4.93; p=0.1), Japanese nationality
{OR=1.05:95% C1=0.62-1.92; p=1),and MSM behavior (OR=0.91;
95% C1 0.66-1.26; p=0.57), were not significant predictive factors
in our study population, These results indicate that the chance of
getting infected with drug-resistant HIV-1 was the same for anyone
regardless of gender, nationality, or risk behavior,

3.4, MSM are diagnosed earlier than heterosexually infected
individuals

To examine awareness of HIV infection, especially of risk
behavior, and to characterize HIV-testing patterns among Lhe HIV-
infected population, we estimated the time of seroconversion
by quantifying the amount of anti-HIV antibody in plasma sam-
ples. Of 640 randomly selected samples in 2007 and 2008, 233
(36.4%) were classified by BED assay with a cut-off value of 0.8 as
recently infected (<155-day seroconversion), while the remaining
407 (63.4%) were classified as not recently infected (Table 5). For
the recently and not recently infected groups, the average CD4*
T cell count and HIV-1 viral load were 285 and 215 cells/j.L and
5.1 x 10° and 1.4 x 10° copies/mL, respectively. Recently infected
individuals were shown by ANCOVA with CD4* T cell counts as the
covariate, Lo have significantly higher HIV-1 viral loads than not
recently infected cases (Fig. 2). These data support that the BED
assay had precisely determined early inlected cases.

With respect to risk behavior, the highest rate of recent infec-
tion was in MSM(39.2%), followed by either homo- or heterosexual
conltacts (38.9%), and heterosexual contacts (25.0%). No patients
infected through a risk behavior other than sexual contacts were
categorized as recently infected. Whereas 37.8% of male patients
were determined to be recently infected, only 13.8% of female
patients were categorized as recently infected, These findings were
reinforced by statistical analysis. Recent HIV-1 infection was sig-
nificantly predicted by male gender (OR =3.,79; 95% C1 1.29-15,17;
12<0,01), MSM behavior (OR=1.67; 95% Cl=1.11-2.54; p=0.01),
Japanese nationality (OR=2.31; 95% CI 1.20-4.76; p<0.01), and
infection with subtype B HIV-1 (OR=5.64; 95% C1=2.37-16.33;

2 (dds ratio for the transmission category was calculated between male-to-male
sexual contact and other categories which include high-risk heterosexual contact,
sexual contact, and other.

* Unknown or unidentified cases were omitted in calculation of odds ratio.

p<0.05.

" op<0.01.

p<0.01)(Table 5). In other words, Japanese males, especially those
who were MSM, were more aware of being at high risk of HIV-1
infection and got tested more often than non-Japanese, In con-
trast, females, individuals of non-Japanese origin, helerosexuals,
and non-subtype-B-infected persons, had low awareness of the
risks of HIV-1 infection.

Regarding associations between the time of diagnosis and
drug-resistant HIV transmission event, time of diagnosis did not
differ significantly between those harboring and those not harbor-
ing drug-resistant HIV-1 (OR=0.64; 95% C1=0.31-1.24; p=0.18)
(Table 5), suggesting that transmission of drug-resistant HIV-1 is
nol a recent trend, but has been ongoing since the first antiretrovi-
ral, AZT, was introduced in 1986.

4. Discussion

Our study results show that the proportion of drug-resistant
HIV-1 among newly diagnosed cases in Japan increased slightly
(by 2.4%) [rom 2003 to 2008, with fluctuations [rom year Lo year.
Drug-resistantHIV-1in HAART-naive patients are transmitted from
HAART-experienced patients with inadequate adherence or [rom
other treatment-naive individuals with drug-resistant strains, but
not yet diagnosed or tested for drug-resistant HIV-1 (de Mendoza
et al, 2005). Hence, drug-resistant mutations detected in the naive
population should be tightly related to trends in antiretroviral use
in the treated population. Antirelrovirals available in the early
days of the HAART era, especially, had short half-lives and low
genetic barriers for drug resistance acquisition, making the viruses
easily resistance prone. On the other hand, new antiretroviral
drugs, such as lopinavir, atazanavir, amprenavir and darunavir,
have been developed so that they have improved pharmacokinet-
ics and higher genetic barriers, thus the viruses have less chance
ol developing drug resistance (Dunn et al., 2008; Lima et al., 2008;
Zajdenverg et al., 2009). In the present study, we found that drug-
resistant mutations detecled among treatment-naive patients were
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Fig. 2. Scatter plots of viral load and CD4+ T cell counts for (A) recently seroconverted patients (=2}, and (B) not recently seroconverted patients (*) determined hy BED assay.

Regression curves and their equations are shown for each group.

associated especially with antiretrovirals used prior to and early in
the HAART era. It should be noted that contrary to the reports from
the United States and many of European countries (Audelin et al.,
2009; Vercauteren et al., 2009; Wheeler et al., 2010), the preva-
lence of NNRTI-resistant variants have been determined to be low
in Japan, less than 1% in the study period 2003-2007 and 1.3% in
2008 being the highest. This difference is due to Lhe situation in
Japan that delavirdine had never been used and even nevirapine is
only rarely prescribed. Nonetheless, strains with T215X, M4GI/L,
K103N, and M184V/I mutations were detected every year, sug-
gesting that these strains are stably maintained in individuals and
in high-risk populations even under antiretroviral drug-[ree envi-
ronments. This finding is supported by the insignificant difference
in prevalence of drug-resistant HIV-1 between recently and not
recently infected groups. These results raise the concern that such
drug-resistant strains may have become some epidemic strains
actively transmitted among newly diagnosed HIV/AIDS patients.
Furthermore, considering the presence of low [requent variants,
the prevalence of drug-resistant mutations in this report may be
higher il more sensitive techniques, such as allele-specific PCR and
ultra-deep sequencing, are applied Lo test the samples(Halvas et al.,
2010; Varghese et al., 2009). Further studies employing such tech-
niques are needed (o understand the detailed epidemic in Japan.

In investigating predictive factors for transmission of drug-
resistant strains, we found that the only predictive factor was
subtype B HIV-1(OR=2.36, p<0.01). The lower transmission risk
of drug-resistant strains in non-B HIV-1 can be explained by
patients' countries of origin, We observed a significant relation-
ship between non-B subtype HIV-1 and non-Japanese patients,
most of whom were [rom developing countries with limited access
to antiretrovirals. Thus, our finding agrees with reports of low
prevalence drug-resistant HIV-1 transmission in developing coun-
tries (Bartolo et al,, 2009; Ishizaki et al,, 2009; Mintsa-Ndong et
al., 2009; Ndembi et al., 2008; Nouhin et al., 2009; Pillay et al.,
2008).

Interestingly, a high proportion of Japanese MSM was diag-
nosed as recently infected compared to patients of non-Japanese
origin, and females determined by BED assay. This result may be
due to successful prevention programs targeting the MSM com-

munity, so that they have become more aware ol their risks of
HIV-1 infection. On the other hand, many of non-Japanese patients
are seen at hospitals long after HIV infection is established. In
addition, women tend to be ignorant of the risks of HIV infec-
tion, thus they are often diagnosed upon a prenatal HIV screening
test.

Although MSM was nol a predictive factor for transmission,
this group included 130 cases with drug-resistant HIV-1, the high-
est prevalence among all the transmission categories, Therefore,
those who are invalved in prevention programs should take one
step further to remind the MSM community about drug-resistant
HIV-1 and the limited choice of effective antiretrovirals. HIV-1
transmission has been reported to be prevented in models that
assessed the effect of HIV-1 testing for wider populations and
immediate initiation of antiretroviral therapy (Granich et al,, 2009).
Although this model seems very appealing, our results suggest
the importance of not forgetting Lthe emergence and transmission
ol drug-resistant HIV-1 and the limited selection of antiretrovi-
ral drugs. [t is important to continue surveying newly diagnosed
HIV/AIDS patients Lo keep track of trends in drug-resistant HIV-1
transmission, to reveal high-risk populations with low aware-
ness of HIV infection, to propose effective programs Lo prevent
transmission of drug-resistant HIV-1, and to develop antiretro-
viral drugs with improved pharmacokinetics/pharmacodynamics.
All these efforts may bring us one step closer to eradicating
HIV-1.
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Penicillium marneffei \Z & % 4= 5 ¥ FE 1 H 0 & Yu o
&, A4 - AR - FEEES - R I T EV o E
M7 Y THEICBWT, REREOEKT L7 HIV &
e LIS L TWwAY, AIFTid AIDS feiEm
B2BEHONIHAOSh TRV DD, ¥4 Tik
AIDSTHEERBOLIDE IR TS, EWTIZ 2008
FES5AETOREERIIDT N IFPFHEREIRL TS
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T, BIVRITIREAITDIRTEY, poHAA
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Bms 2Rz HHREEEZ D, FEFIE, FA
THRNCBEITETH o LRI OFEER= Y 7 A
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Fik RBE, 2HEEREK WAL v
JERR.
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RIREE : FFicEHE L L.

WAV AR @ 1998 FF RN K| - X F ¥ 3, 2006
ERE, 20074EBEA Y FATT (N E), 2008 4E 1
H&A. &TEARITTH D, 1EMITEORELH
ThHotz. W, FAKRITTIE, 74 LHERICAET %
F A DY)V — MRTIVICHIE

BUREE : 2008 45 HEH X ) 25 HEE K - BT A H

BURIGE RS © (F540-0006) ABili s X i P93 2—1—12
HIV/AIDSH R MBSt » 7 — BResE F}
NI HE

Bl. F4E6 AL D ESEICERmZE) U v il
M 20, ZOBRAMAITERBR L2228, Hich
DSEERY R EiERZ RO, 4HPS56 HFEToB
XZ2AABTH 10kg DERERDSEDA. 6 HEK
R ESZ 2 LIMBEARE O HIV SRR RS ©
HHIEEHFEMIN, UBEEBMNZZ L7z AIDS %
JEDEEDbNT7-0, FAMFEEHWTARLE L.

BUiE : MifE 126/74mmHg, JR3A 108/45, #il 38.7C.

ERRIIED, REERICEMZ <, IRERERE
L. MBESICRERRE L. AES~HE E@mohrT
T ®5cm X 5cm, & SHE~SHH BB 22 T d2cm x
2cm OIS - BIERED ) Y SHERZ RO 7.

ABERRA TR, (Table 1) @ HMEREUIIER TH o
72#%, ALP 730U/L KU CRP 967mg/dL ® LR %32
&7z, B-D glucan i% 25.7pg/mL & LHLTHY, HIV-
RNA #iX 14x10°2 ¥ —/mL, CD4 Btk T V) ¥ 3%k
i3 10/uL T - 7.

BRIR#%E (Fig. 1) : 324 - ) Vo NHifER 2 720, JH
BREFETIZALP A D LR %70, CD4FBHEY ~
SNERBUIMET LTz, B & ) M I i
BREZ S, MBEE PV E SO Mm% (BacT/
ALERT #h), %5 UNC) ¥ WG #E % T 7.
5589 H & 1 ATMEE - WA PR AR - S R
IREHBRHBL 7 (Fig. 2). 129 HICY o3z
FIERERE L ) RIREHH S B5# 9HH), PDA
HEcoan = —EROFE, cotton blue Jeft Th
KRB EBBREN—RE 2o 2HEREDLS, $149H
\Z P. marneffei & W% (Fig. 3a, 3b) L7z, F /20
BRE, OCRINOBMATHER I NIz, HEER=Y
U AfEEZMB L B H X Y liposomal-
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Table 1 Laboratory data on admission
Hematology Biochemistry
WBC 5,100 /uL TP 75 g/dL CRE 062 mg/dL
Stab 30 % Alb 31 g/dL Na 137 mEq/L
Seg 84.0 % T-Bil 1.05 mg/dL K 36 mEq/L
Lym 50 % AST 154 TU/L Cl 101 mEq/L
Mon 70 % ALT 24 TU/L CRP 967 mg/dL
Eos 1.0 % ALP 730 U/L B-D glucan 25.7 pg/mL
CD4 + T lymphocyte 10 /uL LDH 367 IU/L HIV-RNA 1.4 x 10° copies/mL
Hb 131 g/dL YGTP 96 IU/L
PLT 25 % 10° /uL BUN 6.0 mg/dL

Fig. 1 Clinical course.

Arrow (— ). fine-needle lymph node aspiration. Short arrow ( > ): blood culture

ALP(IU/L) ' —” I CRP(mg/dL)
3500 + + L-AMB 3mg/kg/day ITCZ 400mg/day 12
| TDF/FTC + FPV |
3000 Y Y v ) J1o
2500 |- TTe-
18
2000
16
1500 |
1000 | - 14
500 F 42
skin rash
o 0
? discharge
0 14 28 44 (day)
CD4+ T Imphocyte 10 8 64 (/uL)

HIV-RNA 140,000

61,000 231 (copies/mL)

Table 2 HIV subject summaries

741

Subject No.year Gender Nationality Age diagnosis

1. 2000 male Japan 38 Autopsy and histology

2. 2002 male Myanmar 22 PCR by Skin Biopsy

3. 2008 female Thailand 41 Blood culture

4. 2009 (our case) male Japan 30 Blood and lymph node culture

amphotericin B (L-AMB) 3mg/kg/H T % B4
L7-. GBI 2 H B CTHESMEN % 320, Mk
LRI UEHEEBDL. 1I3HETL-AMBIC X 5 Al
xR T L7zo B, itraconazole (ITCZ) 400mg @
REOMFICE) D B 2 72, FRIC HIV BREERE IS0 LT
tenofovir (TDF) 300mg/H, emtricitabine (FTC) 200
mg/H, fosamprenavir (FPV) 2800mg/H T #I [al i&
WERG L. Dk BRIZRFCTHY, RIEmEmEE
EBEBELZEHET A E DL, F4WAIER
ITCZ \ZBAL i 10 BRI K OF 400mg/ H TO I %
7o 72112 200mg/ H OMEFFRICHRE L7248, B
NI MEOHRTBDTHGHEL TS,
zZ =
FAEFI D) ¥ IR R & MRS X Y 5508

Fri22411H20H

S N7z P marneffei 13, W7 V7% X e ¥
LT ERAEOWERE TH 5", HIV ERH T
He L7 HERIAT 1988 FICHE S TUR?, 7V T &
LELTHNMO—&E Lo Twa. BlfE, #4128
WTIE, 707 b3y s RE - FERAREIEICOWT 3
FHIZZWHIVEEH O B REEAE L 2o T
57 AFITB T 2009 4F 8 A F TIRAEGIIAAE
FlzEw4BTHY"®, WTFROERRBLLT
HIV BHIEAFEFE L T 72 (Table 2).

P. marneffei ® BRTEF 1, & b LASLTIE bamboo rat
(Rhizomys sinesnsis) DAMPHER SN TV 5. DAE
A% P marneffei DHEBR TV I &R, HIKBIH %
LT 5L, REFIIRIE 4 7 ARTO Y A JRITOBRIC
BRL72bDEEZ LNz Z 0% HIV ERIEICHE
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Fig. 2 Skin rash on left neck and scattered around
cheeks and forehead.
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Fig. 3 a) Colony on potato dextrose agar (27T , 20
days)
b) Microscopic slide culture X 400 cotton blue
staining
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A Diagnosed, Cured Case of an HIV-infected Japanese Subject Developing Disseminated Penicilliosis
After Thailand Travel

Yoshihiko OGAWA”, Dai WATANABE", Hajime SAKO?, Hiroki BANDO", Keishiro YAJIMA®,
Tomohiro TANIGUCHI”, Shinjiro TOMINARI”, Daisuke KASAI”, Yasuharu NISHIDA”,
Tomoko UEHIRA" & Takuma SHIRASAKA"

Division of Infectious Disease and ?Division of Laboratory, Medicine, Osaka National Hospital

Disseminated penicilliosis-an AIDS-indicator disease in Southeast Asian countries -but not Japan- is a
systemic fungal infection caused by Penicillium marneffei. A 30-year-old HIV-positive Japanese man visiting
Southeast Asia three months before admission and reporting fever, general fatigue, and enlarged lymph
nodes lasting over one month was admitted for detailed tests. Blood culture and fine-needle aspiration
agents. Caution is thus recommended regarding the possibility of this disease, given the large number of
travelers visiting overseas, geographical proximity to Southeast Asia, and increasing numbers of HIV pa-
tients in Japan.

(JJ.A. Inf. D. 84 : 740~743, 2010)
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BE/—F

ODEFEIN-U MFEIBEESE (LPV/r) ®1H2[EMS
1B 1EEEADXA v FEKRREBIER

EH SRRV, RE WHED, RO/, IR BEY, NI
RIGHCEER, B0 BEY, K& BAY, SEHKE,
& K, EE 4NRY, B 3P, Bl BB

D ST TBGE N KRR Y 5 — SR

P HNTITBUE NENLRBER RS FE AR SEAIAR
P ISLATEGE ANERLR e AIREER € ~ 4 —  HIV/AIDS SEifERRR € v & —

HE,

B#Y : LPV/r % BID T/HIEZBIEL, LPV O b 5 7#EH 6.00ug/mL LI ECH - e BE AR
i, AREEF % QD ICEE L i 0B L Letkic o W TR 5 < & 2 BICEERER £ £l
L.#20

X&RHBLUAE : HfET LPV/r % BID TRFEL, LPV O b 5 7 [ A 6.00£g/mL LD
HEFIEZNRE Lz, QD EH% 4, 8, 12, 16, 20, 24 HEIcHEEESR, + 5 78, HIV-RNA
B, CD4#ifa%y, T-Cho, HDL-Cho, TG ZHZ2 L, BID RMEF&E HEkazt L 12

fER: MREHSHOLPV D b 5 7#EE (mean£S.D.) 13, 10.99+2.75ug/mL (range : 7.46-
14.94) TH -1z, QD RA » F 43888, LPV + 5 7EE OFIfER 2.28+1.724g/mL (range : 0.41-
5.85) I{EF L7cA%, HIV-RNA BRIIFEIRAER AN L 72 24 B2 U T, FIRERiSEREL
7o CD4 #fif@%{, T-Cho, HDL-Cho, TG OEHIIFED Shish -7z, Fi-NEEHFLLT, #
b, IESEOHCIERAHE L7288, TRIOBIMIBEKTH - 2o

EZ . LPV OMPBESHENS, BREANRLELTWAEEL QD IEE LEAD 24
BRICB T 2L EBNEEERT 5 LN TE I, SRIOHRERY, FHIcHIF 5 QD 5

DHEAUHZROHE S LlEbDEER B,

F—7—F: HAART, LPV, RTV, [MAEE, QD

ARz 4 XFR5E 11 : 250-254, 2009

FF 54

OB eI - ) b+ EVELEH] (LPV/) &, KET 2000
9 HIC HIV BRGME DR & L TORB ST 077 —
EHEE (PD TH 5, KEICB L THEES NI LPV/r ©
R - FHER, 1[E28E0 1 H2[ERS (BID) Iinz, %
RS £ 12 3WIEEED LPV/r [REREE IR, 1[04
fEo 1 H 1[5 (QD) MFEH 51TV 3, 2008 £ 11
H 3 B THET & 7 >KE DHHS (Department of Health
and Human Services) 7’4 FJ 1 &, LPV/r ® QD #5
RBNS H SHER G ICEE L 122,

QD HGBROHEREL 75 - 1-5ERTI1d, BID Bf& QD Bf &%
51 48 A THE L, HIV-RNA B RE &K & 1 - 12
LGICEBRLELZEDT, QDHE TR THIOEELED -
feE LTWBY, C DEERAERIC B 5 HYEIRETIZ, BID

EFEEBS . EHSEE (F540-0006  AFRIFABR AT X 3 MK
2-1-14 BSLfTBGE AENRPEEE KRS
g —  HEHED

2009 5F 4 H 17 H5Zf} 5 2009 4E 7 A 3 28

Ho b5 7128155 LPV OMAERE (~ 5 7EE) 316
ug/mL T, QD B T3 3ug/mL IR D Lz o>, K
EDHHS #1 F 5 1 v is#ftd 2 LPV O HE + 5 7 BE
1.00gg/mL % L[A] > TWiz?,

413 LPV/r % BID TIEEEEGL, 1GEIRNSLE
L, LPVOD + 5 7BEH 6.00ug/mL LI ETH - - BES
MR, RESHEE QD ICEHE L%, Bihtks ek
IZDWTHRET T 5 70 DERAER 2 M L 72 75 B A ER
i3, ENLRBEEEAIREE € v 7 — 0RpBEREERICHYT
LXAMAEFERBROARES . FRES : 0724),
RELUHE

ENLRBEEE AR R € ~ & — R BRYYERNC @R L,
LPV/r %2 &1 HAART TG % Bla L, HIV-RNA EH3
12 8P ERRERGAHER L, LPV O+ 5 7 A 6.001g/
mL P BT, R2ic & b M EEERIER] 1 B O ARZER A
100% L FiAg hicBE o LT, KABROBEHA%T
W, ABRSMOREEXETEI, FENE%E, LPV/r %
BID » 5 QD IZZHE L 72, LPV DI FERE Ic 8% KRIiF
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T EEZ SN SEIMEREREORE A2 IcBE R
HEOWNBA L L, AEEIZ2008FE3IA1H?»S
20094E2 H28 HE T& L7,

MABEERIE LI T O HETIT> o ~S) vF Y Y
LAZEFRMLRERE I, 13 5mL OME%EHFKL, 10C
LI'F 3000 [B]#z 10 SyfEE 2 EEL, &Y FobELr v8lox
7)) a—F vy FMNEFa—FICMEEZ2mL EL, 9
HrBALS & T —80°C THIEMRE L 12o HIFE 13 HPLC % H
W, BAEHEBMLICTERL /2o 7o, MAREERIE SR,
EA @R EmBS [P HIV o mdgE e d
BEERITZE) iIck 0 EifEL 72,

LPV/r % QD ~Z#Hi% 4, 8, 12, 16, 20, 24 FHH <M
ZEfEL, LPV O+ 5 7EE, HIV-RNA &, CD4 iz
¥, T-Cho, HDL-Cho, TG %{lliE L, BEHRZRIHDOFE
AR THER L1z, QDEERI#% O 24 Bic> W
# L, T-Cho, HDL-Cho, TG IZ>W\WTld, —tEESES
iz - TR L 72,

w5 R

LPVD b 5 7 BE S 6.00 ug/mL L EOBEIZ 18T
Hote, TDH B, FEREHELZ LERIESE SN 8 F
% BID 75 QD ICEH L, FHFH (meantS.D.) &

43+ 12 5 (range : 27-60) T, B 76, & 16]Tdh -
7o BFA L R RSERERERHESE (NRTD &, 7/ &
/s b)) vy EVER] (TVD) 44, 7/8hEN/S
17V VEEI (BZO) 3, YT VY5 TV VA
(COM) 1fITH » 1z, BRI ZE U Tk flidaRy 5
ARG P AN

REAEAROMPEE 2% 1, BERREMELER 2 IR
T, LPV Y5 b 5 7 B (meantS.D.) (3 10.99+2.75ug/
mL (range : 7.46-14.94) Tdh - 1co QD ~OEH% 4 HH
iZ, BEOLPVIMIAEREIZ228+1.72 g/ mL (range :
0.41-5.85) IZ{ETF L, £0%k 24 B TEEF—EDEER
L7zo HIV-RNA i, BERaER% M L 72 24 MR %8 U
T, PIREERE A L, CD4 Mk, 24 8% Ti3ig
—EDMEAR L1, ZH%D T-Cho, HDL-Cho, TG D%
B IEEELRD RN -1z (p=0.933, p=0.607, p=
0.954),

QD EHKROF L R EFFRL LT, BT, BHHAHUE,
(EFLS & DIHLIREIRHEED S iz, THRIORE OZE kI
DWTHER L2 & T A, BIISEIMEERD A, FL—F
2V EDTEIRIBERD S s -7z (3R 3).

% 1 LPV trough plasma concentration (zg/mL)

patient Baseline week 4 week 8 week 12 week 16 week 20 week 24
#1 9.23 2.10 1.73 0.80 1.34 1.68 1.43
#2 14.94 2.43 3.94 1.65 2.78 2.62 2.49
#3 14.86 0.80 1.09 1.09 1.67 1.07 1.18
#4 9.63 1.10 0.41 0.40 0.40 0.41 0.40
#5 11.19 5.85 4.63 3.17 4.24 3.04 5.47
#6 7.46 2.32 2.89 2.71 3.46 3.41 3.36
#7 11.75 0.41 0.70 0.49 0.33 1.37 1.14
#8 8.89 3.24 6.58 6.22 7.08 6.02 6.28

Mean 10.99 2.28 2.75 2.07 2.66 2.45 2.72

(S.D.) (2.75) 1.72)  @2.1D (1.96) (2.27) (1.77) (2.16)

% 2 Laboratory parameters
Parameter n  Baseline week 4 week 8 week 12 week 16 week 20 week 24

T-Cho  (mg/dL)

HDL-Cho (mg/dL) 56.2( 9.9) 50.0( 6.7)
CD4 (cells/mm’)

HIV-RNA (copies/mL)

360 (156.4) 340 (140.9) 340 (132.3) 382 (157.1) 375
<50 <50 <50

8 197.3( 33.5) 185.6(26.6) 191.1( 15.6) 186.5( 15.3) 189.0 ( 21.8) 190.6( 20.9) 193.6 ( 24.7)
8 54.8( 7.7
TG (mg/dL) 8 207.5(115.0) 174.6 ( 50.6) 206.4 (110.8) 201.1(105.6) 230.8 (139.6) 201.1 (114.9) 170.1 ( 63.6)
8
8

53.8( 7.8) 55.3( 8.1) 59.3(11.5) 60.4( 9.8)

(163.5) 348 (164.5) 358 (165.7)
<50 <50 <50 <50

Data expressed as Mean (S.D.)
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M Yoshino ef a/ : Results of Switching Lopinavir/Ritonavir from Twice Daily to Once Daily Dosing

% =

LPV/r l&, K75 IQ (Cuin/ICs : Inhibitory Quotient) fE
ERT T ETHRABIY A VAERERLY, SVREH,
Frerg 12 o 4 v RAMHEIERS 208 F> PITH 5, PIOD
T AV REFHRIGMAEE S BT A En ST, v g
WARHESMEAEEZ VT, &0 E < MPEEZHRET 3
CEWRBEHATHEEZEAONS, LL, MPEEISV
EEWEF OFIRENIEINST 5 2 & 5P, 3XTD PI DI
HEEEEC RO E B AAEETH 5, T/, BRI
HIVEGIRE Y Fbe 75 v 228 F9hid, [BZodilid
B WIS I & 2R E 12 519, T4, BT HIV 3
OYRMPER SN, QD AAIFETL HIV EAEH AR s h
el itk , QD IE HAART OEREBDOOH B, B
Hid, IRESHFEE QDI B T & T, BID I ~AREEEIEL
CIREEFFZDOHIIMNERS N, RETFET5 2%
QOL D [a] EHifFT&E 5, i > T, LPV/r ® QD & BID

BEFOREMEFEMEEF O > LART I EBTER
i, RN ERIREVEDEEZ 5,

SEFE~ 1, BNTEREZSLTORVWVHAEHETH %
QD ic X AFERABRZIT O I b 20, ERREBROZ LM%
IR 5720, FEEED S LPV/r % BID THREAEE
IZBWVT, HIV-RNA 823 1280 FRERE 2L, &
SICLPVD b5 7 BEMN6.00ug/mL L EAERTEES
QDEHEDOMRE Lz, WREED b 5 7BE% 6.00ug/
mL Pl Ric U 7o %R, wBAERRER B\ T, BID
D+ 5 7EEN 6.56+3.71ug/mL TH D, QD Tld 3.22%
2.07ug/mL & LicHiE IS %Y, DHHSOH A K54 »
DHERR ST AV LPV HEE b 5 7 4 1.00 ug/mL %4 %
fedicid, b7 7BEN6.00ug/mL U EBSHKETH D L
RE LTz, F1z, HPET LPV/r % BID THRA L 7254 36
FIOFE b 5 7 BEH 6.85T4.13 ug/mL TH 12T &
5, HRAICBIFZ 5 7 BEEOBARE LEKTH
5EEZ, SROMKABROZBERILE L (K 1D,

LPV/r % BID » 5 QD ~“ZH 4 BROFE b 5 7 BE

* 3 THIEKOZ/B (32.28+£1.72ug/mL TH - 12, b T 7 EEOFE(EIZS[E]
E—— [— DFRERIAR] 24 BRI %8 U T 1.00ug/mL L EEHER L1 T
EH ZHE%
B ﬁm% (QD) EmS, WMREEZED 5 7EE % 6.00ug/mL LI EICEE
#1 5] 3[E LicZ @3B TH -1 EFEZ SN, LrL, KEERE
#2 2-3 [A] 3-4 [H] ERICBIT 5 QD O b 5 7iBE 1R, WBAEHEY L K
#3 i3 2-3[H] fETHb, R1iRLL D, WIELCBEOMARE
#4 4_5@ 4_5@ i:ﬁig%l‘97'&%&%?@’)7&:?—7651"?’:0 Eﬁﬂiﬁgﬁ
#5 o i % FhE L 7o 24 BT B 1 5 BE O HIV-RNA &1, 2
#6 3 [ 1-2 [A] REBAKGEEHEL TV bD0D, QD ~EET 5129
#7 i3 i DLPV + 5 7BEORTEICEAL TR, 5B SICHIN
#8 2-3 @] 2-3 @] VBEEEZ L, $-BE 5 7BEAEKE, TE - -iE
(ng/mL) N=36
16
oo
14 A
12 1 8
10
o8o
‘°’ o
° 8
4 - 8go
00600
2 )
0

B 1 LPV BID trough plasma concentration (2g/mL)
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