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were eligible for this study. The exclusion criteria were HCV
infection, active hepatitis, and treatment for antiherpes ther-
apy at the time of sampling. Nine HIV-1-positive individuals
were analyzed longitudinally before and after the initia-
tion of antiretroviral therapy (ART). For controls, 12 HIV-
1-seronegative patients with autoimmune thrombocytopenia
and 17 HIV-1-seronegative healthy volunteers were sampled
for baseline comparisons. Informed consent for blood sam-
pling was obtained from all participants. The study was
conducted according to the ethical guidelines of the hospital
and was approved by an authorized representative of the
hospital. EDTA-treated blood was taken from the subjects,
and leukocytes were collected after removing red blood cells
with hemolysis buffer (155mM NHC], 10mM KHCO,,
0.1mM EDTA). Cell pellets were stored at -20°C until use.

Real-time quantitative PCR

DNA was extracted from the cell pellets using a QlAamp
Blood Mini kit (QIAGEN Inc., Tokyo, Japan). Real-time PCR
was conducted with the LineGene33 (BioFlux, Tokyo, Japan)
using Premix Ex Taq (TAKARA, Shiga, Japan). As an internal
control measurement, to normalize for imput DNA, copy
numbers of §5,-microglobulin (8,M) were determined in every
sample tested. The primers used for amplification were as fol-
lows: HHV-8 forward, 5-CCTCTGGTCCCCATTCATTG-3,
and reverse, 5'-CGTTTCCGTCGTGGATGAG-3, and probe
5-FAM-CCGGCGTCAGACATTCTCACAACC-TAMRA-3;1
Epstein~Barr virus (EBV) forward, 5-CGGAAGCCCTCTGGA
CTTC-3', and reverse, 5-CCCTGTTTATCCGATGGAATG — 3,
and probe 5-FAM-TGTACACGCACGAGAAATGCGCC-
TAMRA-3'*? 8 )M forward, 5'-CAGCAAGGACTGGTCTTT
CTATCICT-3, and reverse, 5-ACCCCACTTAACTATCTT
GG-3/, and probe 5-FAM-CACTGAAAAAGATGAGTATG
CCTGCCGTGT-TAMRA-3."® Standards were obtained by
amplification of a control sample in a polymerase chain re-
action (PCR) reaction using the same primers. The data were
normalized as copies/10° cells by measuring copy numbers
of the £,M gene, since two 8,M copy ruunbers correspond
to one cell. The lower limit of detection was defined as
1 copy/10° cells.

Statistical analyses

Frequency analysis was performed using Fisher’s exact test
for 2x2 tables. The viral DNA copy numbers of HHV-8, EBV,
and HIV-1 were log;o transformed and compared between
different groups by means of the Mann~Whitney U test. The
associations between them were determined using an analysis
of covariance (ANCOVA), with EBV-DNA and HIV-RNA as
covariates, where HHV-8 DNA was adjusted on the bases of

MINAMI ET AL.

EBV-DNA and HIV-RINA. Spearman’s rank correlation coef-
ficient was used to compare changes in platelet counts and
changes in HHV-8 DNA loads. A partial correlation was used
to assess this relationship, while controlling for any changes in
HIV-RNA and EBV-DNA.

Results
Subjects characteristics

A total of 125 patients fulfilled the inclusion criteria. De-
mographic and clinical characteristics of the subjects included
in this study are shown in Table 1. There were 8§ women and
117 men, 112 of whom were men who have sex with men; the
others were heterosexual. These patients were ranged from 20
to 69 years of age (mean age, 37.8 years). Of these, 58 received
ART and 67 remained untreated. The duration of ART was 3
months to 9.5 years (mean 3.25 years). Nine HIV-1-positive
individuals were analyzed longitudinally before and after the
initiation of ART. Among 125 HIV-1-positive subjects in-
cluded in our study, we evaluated 97 subjects for the preva-
lence of splenomegaly by means of an abdominal ultrasound
examination; 23 subjects were thus found to have spleno-
megaly.

HHV-8 qualitative and quantitative DNA analysis

The presence and load of HHV-8 DNA were investigated in
125 HIV-1-positive subjects and 17 HIV-1-negative healthy
controls (Fig. 1). HHV-8 DNA was detected in 37 of 125
(29.6%) leukocyte samples from HIV-1-positive subjects, with
values ranging from 2 to 91,171 copies/10¢ leukocytes. HHV-8
DNA was not detected in any healthy controls.

Relationship between HHV-8 DNA and KS

HHV-8 DNA was detected in three of five (60%) HIV-
infected subjects with KS, whereas they were found in 34 of
120 (28.3%) subjects without KS (p=0.15). Figure 2 shows
that the HEV-8 DNA load of subjects with KS to be higher
than that of the subjects without KS, but not significantly so.

The correlation between HHV-8 DNA
and HIV-1-related immunovirological parameters

The HIV-RNA load in the serum of HHV-8 DNA-positive
subjects was significantly higher than that of HFHV-§ DNA-
negative subjects (Fig. 3a). In addition, the correlation be-
tween HHV-8 DNA and hypergammaglobulinemia (the
percentage of gammaglobulin is more than normal range)
was examined, which is often observed in HIV-l-positive
subjects. The HHV-8 DNA load in leukocytes in subjects with

Tasre 1. DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF 125 HIV-PosITive SusjecTs®

Total Pretreatment of ART Treatment of ART P
N (male/female) 125 (117/8) 67 (63/4) 58 (54/4)
Age (years) 378+£104 343482 4214112 <0.001
CD4 (cells/ml) 396 £218 3871226 407 4211 0.616
Viral load (copies/ml) (logyo) 4.36+:0.86 Under detection limit
Duration of ART (years) 0 3251+2.68

*The mean values SE are shown. Pretreatment of ART versus treatment of ART.
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FIG. 1. Quantification of HHV-8 DNA by 1ea1—t1me PCR.
Logo-transformed HHV-8 copy numbers per 10° leukocytes
are shown. The bar shows the mean and standard devia-
tions. The dotted line shows the detection limit of the assay.

hypergammaglobulinemia was significantly higher than in
subjects without hypergammaglobulinemia (Fig. 3b). HHV-8
DNA was detected in 24 of 44 (54.5%) HIV-infected subjects
with hypergammaglobulinemia, whereas it was found in 13
of 81 (16.0%) subjects without hypergammaglobulinemia
(p <0.0001). We could not find any significant correlation
between HHV-8 DNA loads and CD4-positive T cell counts.

The effect of ART on HHV-8 DNA

HHV-8 DNA load in leukocytes in subjects with ART was
significantly lower than in subjects without ART (Fig. 4a).
HHV-8 DNA was detected in 12 of 58 (20.7%) HIV-infected
subjects with ART, whereas it was found in 25 of 67 (37.3%)
subjects without ART (p =0.042). There was no difference in
the duration of ART between HHV-8 DNA-negative and
HHV-8 DNA-positive subjects with ART (3.161 £2.764 vs.
3.575+2.439 years, p=0.624). HHV-8 DNA loads (logao)
per 10° leukocytes in subjects with a short duration of ART
(<6 months) were higher than in subjects with a long duration
of ART (=6 months), but the difference was not statistically
significant (0.758 + 0.447 vs. 0.323 +0.111, p = 0.309).
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FIG. 2. HHV-8 DNA loads among the HIV-l-positive
subjects with or thhout KS. Logsg-transformed HHV-8 copy
numbers per 10° leukocytes are shown. The bar shows the
mean and standard deviations. p-values were estimated by
the Mann-Whitney U test. The dotted line shows the detec-
tion limit of the assay.

Longitudinal analysis of HHV-8 DNA foads
after initiation of ART

The longitudinal profiles of HHV-8 DNA loads were ex-
amined in nine subjects after initiation of ART (Fig. 4b).
Within 1 month after starting ART, HHV-8 DNA transiently
increased in three patients (Fig. 4b, black straight lines); in two
of the three patients, KS had progressed transiently. These
findings show the reactivation of HHV-8 by initiation of ART.
Three months after the initiation of ART, all nine patients had
achieved and maintained the decreased levels of HHV-8
DNA.

The influence of EBV on HHV-8 infection

Like HHV-8, EBV is lymphotropic and is a member of
the gammaherpesvirinae; it is reactivated by HIV-1 infec-
tion. Therefore, the influence of EBV on HHV-8 infection
was investigated. EBV-DNA loads (logyo) per 10° leukocytes
were significantly higher in HHV-8 DNA-positive subjects
(0.69 £0.11 vs. 1.46 £ 0.21, p=0.0007) and EBV DNA was de-
tected in 32 of 88 (36.4%) HHV-8-negative subjects, whereas
they were found in 25 of 37 (67.5%) HHV-8-positive subjects
(p=0.002).

Relationship between HHV-8 DNA
and thrombocytopenia

Figure 5 shows a case of Castleman’s disease in which the
platelet counts changed in inverse association with HHV-8
DNA in the leukocytes. Therefore, the association between
platelet counts and HHV-8 DNA in leukocytes was examined.
First, the changes in platelet counts and HHV-8 DNA were
analyzed in the nine subjects before and after the initiation
of ART (Fig. 6). Both the decrease in HHV-8 DNA and the
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FIG. 3. The correlation between HHV-8 DNA and HIV-1-related immunovirological parameters. (a) HIV-RNA loads among
the HIV-1-positive subjects with or without FHV-8 DNA. Logo-transformed HIV-1 copy numbers/ml of serum are shown.
The bar shows the mean and standard deviation. p-values were estimated by the Mann-Whitney U test. (b) HHV-8 DNA
loads among the HIV-1-positive subjects with or without hypergammaglobulinemia. HHV-8 copy numbers per 10° leuko-
cytes are shown. The bar shows the mean and standard deviations. p-values were estimated by the Mann-Whitney U test.

The dotted line shows the detection limit of the assay.

increase in platelet counts were significant. Furthermore, the
correlation between changes in platelet counts and changes in
HHV-8 DNA was obtained (Spearman; r = —0.783, p=0.0267).
Patients with HIV infection sometimes develop thrombocy-
topenia, and EBV is also reported to cause mild thrombocy-
topenia. Therefore, partial correlations were also used to
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assess this relationship while controlling for EBV-DNA and
HIV-RNA, and the correlation between the change in HHV-8
DNA and platelet counts was obtained (partial correlation
coefficient; r =-0.733, p = 0.0219).

Next, all 125 subjects with HIV infection were analyzed.
There was no significant difference between the group with
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FIG. 4. The effect of ART on HHV-8 DNA. (a) HHV-8 DNA load in PBMCs in subjects with or without ART. HHV-8 copy
numbers per 10° leukocytes are shown. The bar shows the mean and standard deviation. p-values were estimated by the
Mann~Whitney U test. (b) HHV-8 DNA load after initiation of ART, HHV-8 DNA loads of the nine subjects were measured at
the indicated time points. The dotted line shows the detection limit of the assay.
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FIG. 5. Time course of the case of Castleman’s disease with HIV-1 infection. Platelet counts, logg-transformed HHV-8 and
EBV copy numbers per 10° leukocytes, and log;o-transformed HIV-1 copy numbers/ml of serum are shown. The data were
excerpted from Minami and Yamamoto.”’ PLT, platelet; HFHV-8, human herpes virus 8; EBV, Epstein-Barr virus; 3TC,

lamivudine; ABC, abacavir; ATV, atazanavir.

thrombocytopenia and the group without thrombocytopenia
in terms of the number of subjects with ART, the duration of
ART, and the prevalence of subjects with splenomegaly (with
thrombocytopenia vs. without thrombocytopenia; 30.8% vs.
22.6%, p=0.520). Similarly, no significant difference was ob-
served between the group with HHV-8-DNA and the group
without HHV-8-DNA in terms of the duration of ART and the
prevalence of subjects with splenomegaly (with HHV-8 vs.
without HHV-8; 26.7% vs. 22.4%, p=0.647). The effects of
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HHV-8 DNA in leukocytes on platelet counts were examined
using ANCOVA, with EBV-DNA as a covariate. ANCOVA
revealed a significant interaction between EBV-DNA and
HHV-8 DNA but no significant interaction between throm-
bocytopenia and EBV-DNA. Post hoc tests revealed that
HHV-8 DNA was significantly higher in subjects with platelet
counts <150,000 platelets/ul than in subjects with platelet
counts =150,000 platelets/ul (Fig. 7a). HHV-8 DNA was de-
tected in 11 of 14 (78.6%) subjects with low platelet counts,
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FIG. 6. Changes in the platelet counts, HHV-8 DNA loads, EBV-DNA loads, and HIV-RNA of pre- and post-ART. Platelet
counts (a), HHV-8-DNA (b), EBV-DNA (c), and HIV-RNA (d) of the nine subjects were analyzed before {pre) and after 2 or 3
months of initiation of ART (post). The viral loads were logo transformed. Bar shows the mean and standard deviation.
p-values for the difference between the two time points were estimated by the Wilcoxon signed rank test.
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FIG.7. Relationship between HHV-8 DNA and mild thrombocytopenia.(a) HHV-8 DNA load in leukocytes in subjects with
platelet counts of <150,000 platelets/mm® or with platelet counts of =150,000 platelets/mm?®. HHV-8 copy numbers per 10°
leukocytes are shown. The bar shows the mean and standard deviation. The p-values were estimated by a post hoc test after
ANCOVA with EBV-DNA as a covariate. (b) Platelet counts among the HIV-1-positive subjects with or without HHV-8
DNA. The bar shows the mean and standard deviation. The p-values were estimated by a post hoc test after ANCOVA with
EBV-DNA as a covariate. The dotted line shows the detection limit of the assay.

whereas it was found in 26 of 111 (23.4%) of subjects with
normal platelet counts (p=0.0059: estimated by post hoc
test after ANCOVA with the prevalence of EBV-DNA as a
covariate). The platelet counts were lower in HHV-8 DNA-
positive subjects than in HHV-8 DNA-negative subjects, but
not significanlyt (Fig. 7b). In subjects without ART, HIV-RNA
might be a confounding factor, and thus ANCOVA was con-
ducted with HIV-RNA and EBV-DNA as covariates.

In subjects without ART, HHV-8 DNA was also signifi-
cantly higher in subjects with mild thrombocytopenia with an
adjustment for EBV-DNA and HIV-RNA (p =0.013, data not
shown). HHV-8 DNA was not detected in the 12 subjects with
autoimmune thrombocytopenia. We also examined the cor-
relation between HHV-8 DNA loads and platelet counts in
subjects without KS, because the subject with KS might have
occult Castleman’s disease, which can cause thrombocyto-
penia. HHV-8 DNA was significantly higher in subjects with
platelet counts of <150,000 platelets/pl than in subjects with
platelet counts of =150,000 platelets/ul [loga (HHV-8)=
2.103 £1.797 vs. 0.438 £ 0.924; p = 0.0285]. HHV-8 DNA was
detected in 9 of 12 (75.0%) subjects with low platelet counts,
whereas it was found in 25 of 108 (23.1%) subjects with normal
platelet counts (p =0.0002). The platelet counts were signifi-
cantly lower in HHV-8 DNA-positive subjects than in HHV-8
DNA-negative subjects (21.5+8.61/ul vs. 25.0£5.56/ul;
p=0.1319).

Discussion

Some previous studies have examined the prevalence of
HHV-8 infection in HIV-1-infected subjects. A unique aspect
of this study is that the effect of HHV-8 DNA in the peripheral

blood leukocytes on HIV-1 infection was examined; a signif-
icant association between HHV-8 DNA and the clinical ap-
pearance of HIV-1 infection, especially thrombocytopenia
complicated with HIV-1, was found.

Some reports have shown that the presence of KS was as-
sociated with the prevalence of HHV-8 DNA in leukocytes™
and the severity was associated with HHV-8 DNA loads in
leukocytes.'® The current data also showed a certain associ-
ation with the presence of KS and HHV-8 DNA load, but in
this study there were only five subjects with KS, because the
prevalence of KS in HIV-1-infected patients in Japan is low. As
a result, it was impossible to determine whether the HHV-8
DNA load predicted the onset and severity of KS. To draw
any conclusions concerning the clinical and prognostic utility
on K5, more subjects with KS need to be analyzed.

HHYV-8 encodes homologues of cytokine and cytokine re-
sponse genes, such as viral interleukin-6 (vIL-6)'® and viral
interferon regulatory factor (VIRF). vIL-6 can bind the gp130
receptor to activate IL-6 response genes and promote B cell
activation, which is the mechanism of hypergammaglobuli-
nemia induced by HHV-8 infection. It was also found that
HHV-8 plays an important role in hypergammaglobulinemia,
which is often found in subjects with HIV-1 infection.

The current data showed that HIV-RNA load in the serum
of HHV-8 DNA-positive subjects was significantly higher
than that found in the serum of HHV-8 DNA-negative sub-
jects. HFIV-8 replication is activated by HIV-Tat,"” and it has
been reported that HHV-8 reactivation is associated with
HIV-1 acute infection.'® Furthermore, an open reading frame
(ORF), the major transactivator of the HHV-8 lytic cycle, can
also induce increased levels of HIV replication. In conclusion,
these findings show that HHV-8 coinfection is associated with
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immunological characteristics and disease severity of HIV
infection.

ART reduced HHV-8 DNA loads as well as HIV-RNA
(Fig. 4). The inhibition of HIV-1 replication with ART probably
leads to the reconstitution of the immune system and regen-
erates effective immune responses against HHV-8. Moreover,
protease inhibitors block the production of inflammatory cy-
tokines,'® which in turn may result in the downregulation of
HHV-8 replication. In this longitudinal study during ART,
HHV-8 DNA loads transiently increased in three subjects
soon after the initiation of ART. This might be due to the
disorder of cytokine balance, which occurs transiently in the
process of the reconstitution of the immune system, and this
might be one of the explanations for the immune reconstitu-
tion syndrome of KS. Some inflammatory cytokines are in-
duced in immune reconstitution syndromes. It has recently
been reported that some cytokines, which are associated with
the development of KS, were elevated in other reconstitution
syndromes‘20 Itis possible that reactivation of HHV-8 by ART
might activate the inflammation of the other reconstitution
syndromes by the increase in vIL-6 or other cytokines.

The difference between HHV-8 DNA in the subjects with
platelet counts of <150,000 platelets/ul and in the subjects
with platelet counts of =150,000 platelets/ul was significant,
but the difference between the platelet counts in the HHV-8
DNA-positive subjects and the platelet counts in the HHV-8
DNA-negative subjects was not significant. This is because
HHV-8 DNA correlates with “mild” thrombocytopenia.

This is the first report that analyzed the association be-
tween HHV-8 DNA and thrombocytopenia in HIV-1-infected
subjects, though there are a few studies that showed the
relationship between HHV-8 infection and hematological
disorders® or posttransplantation bone marrow failure in
HIV-1-negative subjects.”” Some case reports have described
thrombocytopenia complicated with HFHIV-8-induced Castle-
man’s disease, hemophagocytic syndrome, or other inflam-
matory syndromes, The HIV-1-positive subjects sometimes
develop thrombocytopenia, which has been thought to be
caused by an autoimmune mechanism. Recently, antibody
cross-reactivity between a known epitope region of HIV-1
proteins and platelet GPIIla49-66 has been reported to be
responsible for HIV-1-associated thrombocytopenia.”® How-
ever, the present study showed that HHV-8 also contributes
independently to the thrombocytopenia complicated in HIV-1
infection,

The molecular mechanism of thrombocytopenia induced
by HHV-8 remains to be established, but it is possible that
some cytokines or chemokines induced by HHV-8 might be
involved in thrombocytopenia. For example, interleukin-8
(IL-8), which is induced by HHV-8 infection,?* binds the re-
ceptors on megakaryocytes and platelets and inhibits mega-
karyocytopoiesis.”® Furthermore, HFIV-8 is reported to infect
CD34-positive hematopoietic progenitor cells?®%; HHV-8
harboring CD34-positive cells might also contribute to hema-
tological disorders including thrombocytopenia.”® Another
possible explanation for thrombocytopenia is an autoim-
mune mechanism such as immune thrombocytopenia (ITP).
Chronic stimulation of the B cell cdlones induced by HHV-8
could favor the production of autoantibodies, some of which
might react against platelet. In fact, Evan’s syndrome com-
plicating multicentric Castleman’s disease?® and ITP compli-
cating KS have been reported.®
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In Italy, the area of subendemicity of HHV-8, the presence
of HHV-8 DNA in HIV-1-negative elderly people has been
reported to be associated with mild thrombocytopenia.®* In
Japan, HHV-8 infection in HIV-1-negative subjects israre; as a
result, when the 12 subjects with autoimmune thrombocyto-
penia were examined, the association between HHV-8 and
autoimmune thrombocytopenia in HIV-1-negative subjects
was not distinct. However, the fact that HHV-8 DNA was not
detected in the HIV-l-negative subjects with autoimmune
thrombocytopenia suggests that HHV-8 is not a main causa-
tive agent of autoimmune thrombocytopenia.

In conclusion, a significant association was observed be-
tween HHV-8 infection and the clinical appearance of HIV-1
infection, especially in regard to mild thrombocytopenia, hy-
pergammaglobulinemia, and disease severity. It is possible
that some of these effects of HHV-8 infection are related
to other independent etiological cofactor or some other
viruses. However, it may be useful to monitor HHV-8 DNA in
leukocytes of HIV-1-positive subjects to assess and predict
disease severity and to select the optimal treatment modali-
ties.
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FF

TIAY y7ay ME (WB) 1, HIVEED
FESMAE L LTS AVWSRTEY, 4D HIVE
By VST ARG ERET A HETH B,
o 0FEE, BRERMCEELERBIDRL, BE
AT A LRV, BEOREEL & D IHED
BREEZTLIEICIVEARNENL, BNELE
(bbb Twad, 200, WBETHAEE,
Bleh b DGR T A I2fEy, RIS haPifkoiE
HAHZ TwLL

4, WMBEO WBEK T2RBEOHRMAHRE &
N7z b b 57, COBROEBBFICHTAEINEELL
EF 2R L. HAEEOBEZHHT 20, K
EFITO HIVERNRBE~OKSEZ ML, o
HIV BB E X OB 21T 7.

iE Al

FEG) © 41 5%, B

EE e

BEFRE, FIEE  HmFEL L.

BIREE © 2004 4E 12 AE L W RERAHE, 2005 4
SEI VMBS EDOLNGE LI ICholz, REFTICT
PLHIV 5 (PAH:, ELISA®) BHZEHIhY
Fes, CD4 Y »735k#(CD4)37/uL, HIV-RNA
34x10°a2¥—/mL TH Y, MECTIZTTHH TR
EEEROI0, BEMBEMICTAR. %8, 5
ERMOHIVAZ Y —= Vv FBREIXBEETH o2 B
HBUPMIZHIVIBRDO Y A2 3d o725 Zhl
A BIEDY A 713D Y, EHERBRERIIIAHET
Hoi.

o

HRIFERSE © (T810-8563) AT hREHATE 1—8—1
BOLATEOR A E SRR AN ER v 5 — W
- BRift s - [

FR214E 5 A20H

ABEHERIE - B 175cm, {AE 6bkg, 1RiR 375C,
CENBBERD 2w, R Vo Hamed, aE
HAREELZL, MEENEFTHRIFED W

MAED R (Table 1) : 4 i A 1 3k 5,000/pL (V)
38k 103%), CRP 59g/dL, CD4 BfE T #MAa%k 37/
ul, CD4/CD8 0.2, HIV-RNA 34x10°2¥—/mL, ¥
7% 4 7 B. i HIV-1 itk (ELISA ) 1, Western
blot (WB) ¥ gpl60, pl8ic/ v ¥ b, 1gG, IgA,
IgM, I1gG ¥ 727 5 ARKER L. BD-Z IV ~ 426pg/
mL, W& PCR Pneumocystis jiroveci ik, HERERE
. WHCTITT YA AREELRO L.

FRIR#EAE (Fig. 1) @ ARk, PCPOWBEEIT- 72
B, BEETHLT AT VR LT F T4 T F Y —
B #mR L7272 28 % H 12 Hydrocortisone  100mg
R L. 0%k, BRI WBEESBRE IR
W58 HE & hEZH OMRE B 76 % H A b
HIVEONBRZHEB LA 93WA L Y HBETD, B
F7UAF-BLUOREBBSEEROTRELE R
prednisolone L 72 (20mg/H x7 H ¥, 10mg/
Ax7HHE). 20, BHIIWUER BE»LOHEY
BIXEE, WHMCT OFRIUELDOBIRE 2o
7o, PUHIV EBGH, HIVRNA B34 KT L,
6 7 BCIEE 50 a¥—/mL) UTFehol. B
#%, 2 ANVABRBREDLTCEEL TWwA, HIV-DNA
b FEBRICIR 2 IEA L 2006 2 4 A IC3BHEERET
Ll of, CDABMMREIRAIZEMLe A ARk
12 123/uL, BAE 300~400/ul iICTHEBL TWw 5. HIV
PRI LTIE, WBHE: (57 7uy bl ELLE
F#) W THIEE gple0, pl8 i/ Y FAE®LNT
WizAS, 20054 12 AR, NV FIZEHZEL, 240
FEBLI-BETHZOREIFRL WA, PAE
WX BHIVI Ab (Pt F4 T HIVI/23I v A
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Table 1 Laboratory data on admission

CBC Virology
WBC 5000 /L Hbs Ag (-)
Neut 76.5 % HCV Ab (=)
Ly 10.3 % CMV 1gG (EIA) 68.3
Mono 76 % CMV IgM 043
Eos 56 % CMV/C7HRP (-
RBC  5230,000 /uL VZV 1gG (EIA) 316
Hb 15.3 g/dL HSV 1gG (FA) x 244
Ht 46.8 % HHV-6 1gG (FA) X160
PLT 143,000 /uL EB EA-DR IgG (FA) <10
EBVCA IgG (FA) %160
Serology/Immunology measles (ETA) 35.3
CRP 599 g/dL
IgG 1,389 mg/dL Infection
IgA 454 mg/dL B-D glucan 426 pg/mL
IgM 98 mg/dL
< PCR analysis of sputum >
CD4 37 /ul TB (—)
CD4% 8% MAC (—)
CD8 264 /uL PCP (+)
CD8% 61 %
CD4/8 0.2 HIV-RNA (subtype B) 340,000 copies/mL

EIA: Enzyme Immunoassay, FA: fluorescence antibody technigue
TB: tuberculosis, MAC; Mycobacterium Avium complex, PCP: Pneumocystis

Pneumonia

PA; B+ L ¥ A%t), ELISA ik % HIV-1 Ag/Ab
(200543 H, 48, 2B Yy A2 Y —YHV
Ag-Ab: BV YA, 20075 Bik7—F5 7 b HIV
Ag/ABa v ER7 vtA4 7Ry PT ¥8CTHl
E) BT titer BMEAITIET L, 2006412 A
PRI L Lz, &8, PABRICBHLCEOHE
Fv b (£OF 4 7HIV (Type 1) : ELVES) (C
Tl EIT, 12848 (2006412 A) TH o7z
B &

AIEGIO HIV-I BUEICH § 5 RS2 57 L., 1t
OHIVI BREEHELORBE 2T/, HEIEREAS
TUYRERTO HIV-IBHEE 108 (A7u4 FE
HAE® D 44, A704 FREA O HIV ER S
F 3%, AT7uA FREAPOHHIV ERSF34)
(Table 2). 2K #4 I ¥ #% #X % 4 & L Phytchae-
magglutinin-P (PHA) (2uM), B XU HIV-1 Gag p24
(1uM ; I AEIS84 F), HIV-1 Gag pl7 (02uM : 2
AEISA A), HIV gpdl (0.2uM ; Fitzgerald Industries
Internal Inc) CHIB, 72 BB, OV Vo BRIEE
#ER (CellTiter 96 AQueous One Solution Cell prolif-
eration Assay:Promega), @IFN-y mRNA OE=
(real-time RT-PCR ), @¥:rZEEFOD IFNy OBRE
@ #l%E (human IFN-y ELISA high sensitivity ; Bender
MedSystems) #4T7o 7. HER, &4 OEFMICOX
2ETOF ok, HEZ student ttest ISTHE L
p<005 ZFEEHH & L7

R (Fig 2)

AIEFIOERMA & B L7z B3k, PHA WK
LCiE, U >/ ERAISGRER, TFNy mRNA %38, IFNy
BAEE, WIhCBW TR ERLA. —F, HIV
BERFEICGTARGE, EEovThicBwTd
HIV Rt L MMk, RSB bhhdo/z fl
O HIV BEE B W TE HIV 8IS LS %
ALz p24 R pl7 KWTARKINE, A7u4 Fik5
B HIV ERSHTIE, RBEEEBICLETL
Tz, gpdl T A RIBICBWTS, A5704F
BEHECP HIV B EH T, RAEZEICEK
SR T T AEMAH o 7.

z B

HIV BHSE OB INE, MiE P O3 HIV JLiE HIV
B, HIVEEFOBRBIICTIT). 7, HT&EE
it (PAW), ELISAERZREOBRER Y —=V
A CTHIVIUE BLOHIVRE/FEERET
L, A7) —Z v IBAEIGBEBENN 03% 2o b
a7, BHEOEEE WBIER HIV-RNA & O
BHREZTVEBHTA. WBERHIVIOITEH
(pl7, p24, pb5), A Y X F— € (p31, pbl, pbb),
Ir~_u—7 (gpdl, gpl20, gpl60) X3 5 ik
R L gpl20/160 & gpdl B L <42 p24 123§ 28
EPROLNDHEHEL T4, JLHIV Jifk2 5
Mtz 72 B FEEVE, 0~2% & AAH#HO HIV B
ROREWNRICE>THESR S, Farzadegan HH5D
A (intravenous drug users;IVDUs) %%}

RAAEFHEEE 838 HE 37
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Fig. 1 Clinical course.

Peripheral blood HIV-1 RNA load (HIV-RNA), CD4 positive T lymphocyte counts (CD4), HIV-1 Ag/Ab ~

ELISA (ELISA), patterns of Western blot results are shown.

PCP: Pneumocystis pneumonia, TB; Tuberculosis, ART; antiretroviral therapy, ELISA; enzyme-linked im-

munosorbent assay.
B

hydrocortisone

Prednisolone(my/day)
""""" Sl TB Tharap |

HIV-RNA CD4 a0
400 -
1000000 } 300 | HIV RNA
10000 | 200 |
100 100} e=em.. . CD4 0
o' o : = : ' -
HIV-DNA (copies/10®cells) 1551 701 391 nil
‘05 ‘06 ‘07
Mar Apr May  Jun Jul Dec  Jul Sep  May
gp160(emnv) + + + + + * + . _ . K
gp120{env) - - - - - - - - - - -
p68{pol) - - - - - - - B - - -
p95{yay) - - - - - - - ; . . .
p52{pol) - - - - - - - - - - -
gpdi{env) - - - - - - - - - - -
pdlyay) - - - - - - - - - - -
p3d{poi} - - - - - - R - - . .
p24/25(gay) - - N - - - " - . _ .
p'}&(ga g) + + + + + + + - - - -
HIV-Ag/Ab 6.8 501 3.68 0.9 0.55
(ELISA) + + + R .
HIV-Ab (PA) 512  a12 64
+ + +
Table 2 Patient profiles
Age (pr%ls?snt) ?;X:sReIr\ié)k AR\&S;Z‘;MH CD(%SW Steroid use Steroid dose (max)
before ART Hydrocortisone 100mg
Case 41 345 < 50 24 7 after ART PSL 20mg
1 36 809 < 50 2 148 before ART mPSL 500mg
2 35 874 < 50 1 236 before ART mPSL 500mg
3 37 231 < 50 2 15 after ART PSL 20mg
4 49 514 < 50 36 4 after ART PSL 30mg
5 47 595 < 50 35 111 _ 0
6 50 551 < 50 1 262 — 0
7 30 513 < 50 18 243 — 0
8 39 455 13,000 0 455 — 0
9 29 493 4,300 0 245 — 0
10 30 325 8,400 0 224 — 0

CD4 (min): minimum CD4 T lymphocyte counts during clinical course,
Steroid dose (max); maximum steroid dose use during clinical course,

&L LT3 03%%, Gibbonns J SOMER T
WHE LRI TIZL8Y s HEShTHEY. Bk
HORKE LTIE, (1) 94 FU#, (2) Hilkon
5 BT LA RS, S HIVAIZ

FRE214E 5 A20H

Bita L72a Ry, Ey 2y a7y VilfE (4)HIV-
2B, (5) YA NAMOER, (6) MERMOMAE,
(7) BETH, ZEPBTFoNE. REAOHE, B
AL TS 2EMEARBLTEY, 1) O
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Fig. 2 Response of the peripheral blood mononuclear cells (PBMC) to HIV-specific protein.
5x10* PBMCs were incubated in triplicate with PHA (2uM), Gag p24 (1luM), Gag pl7
(0.2uM), gp4l (0.2uM) for 3 days. (a) Proliferation assays were performed with a Cell prolif-
eration Assay kit. (b} IFNy mRNA expression of PBMC was evaluated by quantitative RT-
PCR. (c) Secretion of IFNy to the culture medium was assayed using an ELISA. Results are
expressed as the ratio of data of PBMC with antigens to data of PBMC without antigens.
*p <001, ** p <005 vs. patients without antiretroviral therapy (Student t-test).

1. case, 2. HIV-infected individuals with steroid use before starting ART, 3. HIV-infected in-
dividuals with steroid use after starting ART, 4. HIV-infected individuals with ART, 5. HIV-
infected individuals without ART, 6. HIV-negative controls.
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4Pz v, F-1gGREEHETT
HY, RERLANRAY A VAR AHEITHE
ENTwED, (3) OEyryu7Y VEDBEN
TéHbH. HIVIDORNAIWZPCRTHHEEINTEY,
HIV2IZH T 2 HBIE WBEILTEETH - 2. B
EIERICTHRZINTBY, T/ PAESRELISA
HWICL 5 HIVEMARE, ollgsry P COEBOE
RTHolid, EMWeEEIEZILL W 4V
ABOZERE LT, HIV-1®HLAIS L id HLA-
O#EEOZY b~ THERT LI &L Y BHIV A
T Mo OBBEGIT TVREHEND L L V) HE
VH DY, FEFIOEE, in vitrolZTY 2y EF v b
@D p24, pl7, gpdl I T ARGV TRIETLT
BY, DANVABOER TR, BEAOERT
HThrEEZOLNG. UELD, REBTIE M5
PORRICE ) HIVICH T 256" HE Lz £ 2
bia, EWE FWERICED SN gpl6d, pl8izxd
TAPMEIE, 67 HEICE, HELTWA, Fig 212
R LD, REFNE p24, pl7, gpdl T B S
PHEEL Tz, MOEMIZ, wWihd HIV IR
T ARSEIRREZNR TR, AFas FESE,

1234586 123456

PLHIV B ST, RBEF IS, KISHEE
FTLTCwW/, 2704 FOFREIZI)HIVERY
CTL S8 S N HIV-1 & ¥ 28 27 123 5 BUS HAME
TLEZEWIHEDNDH LY. F-HHIVEOEEICS
WT, HHIVEFODLON, HERICHELRS5 2
5L VIHIHEY, BX U HIV EICTHIENE (BX
O HIV) PRA T 572012 HIVIF R CTL % HIV
T AMEOBENFIENE L W BENDH B,
HBECHEELT, SMERERBORAIVEEAIC

D, WEROBELSBEL EWwI#HER, EEK
BREORB O HIV EE A LY HIVIFEM CTL
PHRLUZEMOHRED D BV, REF TIE, BEP
B DO FEE IR 2 WA, HIV-1 NOFIES A +4 7%
BEEIIC AT 04 FOERAB XU HIV EOE A %47
Vv, FURRIE DA (HIV.RNA, HIV-DNA O 4)
&I, HIVIIKERE TS Y87 a— Vsl
LTRSS B,

SH, RAGHHV AL WBEK L HETE
MM, HIVIEICKT % in vitro DJUS D%
LT3 HIV-1 BRESEDER % BB L 72, SEOE
B HIV I § 5 0B #E 42 2 5 £ CHRERVE
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BleEzbND. T/ REFNE, KMo HIV-1
RNA ZBRBEENLTTHY, FLHIV-IFAEDHH
Nz bnt, EERZRETIE, HIV-1 BB

and increase of viral load during immunosup-
pressive treatment in an HIV-1 infected patient
with Chlamydia trachomatis induced arthritis. J
Clin Virol 2005 : 34 : 224—30.
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A Case of HIV-1 Infection that Showed Western Blot Analysis for HIV-1
Negative After Antiretroviral Therapy

Rumi MINAMI, Soichiro TAKAHAMA, Hitoshi ANDO & Masahiro YAMAMOTO
Internal Medicine, Clinical Research Institute, National Hospital Organization, Kyushu Medical Center

Western blot (WB) is the most widely accepted confirmatory assay for detecting antibodies to the hu-
man immunodeficiency virus 1 (HIV-1). We report the case of an HIV-1 patient whose WB was negative for
over two years.

A 4l-year-old Japanese man with Pneumocystis pneumonia (PCP) and pulmonary tuberculosis referred
in March 2005 was found to have positive HIV-1 ELISA and HIV RNA PCR, but HIV-1 WB with only two
bands, at gpl60 and pl8, and no WB HIV-2 band. The CD4 count was 37/uL, and total immunoglobulin, IgG,
IgM, and JgG subclasses were normal. The man was treated for PCP and pulmonary tuberculosis, then un-
derwent antiretroviral therapy. He had taken short-terms steroids to treat a drug allergy and immune re-
constitution syndrome. Six months later, his serological ELISA tests for HIV-1 and HIV DNA PCR were
negative and WB showed no positive band. The CD4 count recovered gradually, and exceeded 350/uL two
years later, but WB remained negative. Lymphoproliferative assays and interferon y expression against
HIV-pl7, p24, and p4l were studied and compared to those of other HIV-1 infected patients. Our patient
showed no response to pl7 or p24 and only a weak response to p4l. Other patients showed a response to
HIV-antigens, but patients with antiretroviral therapy or with histories of steroid use responded more
weakly than those with neither. These findings show that HIV-specific lymphocytes decline with antiretrovi-
ral therapy and steroid treatment within early HIV infection. It is therefore important to interpret negative

serological tests carefully in patients such as ours.
(JJ.A. Inf. D. 83 : 251~255, 2009)
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Acute appendicitis developed in short term after commencing HAART in «
patient with HIV infection

YOSHIMOTO Eiichiro ZBBIEHAFBREE 2~ 55
KONISHI Milsuru ZERBIERAS
UNO Kenji EREVEHAPRAFE L 2~
YONEKAWA Shinsuke ZREBIEHAFBRERL 5
NAKAGAWA Chivo FRETEHAFBLEL L &~

RiERL 2~ BHUR

Wi KASAHARA Kei ZRBTEHASEEEE Y 2~
S—- MAEDA Koichi FREUEHAFBMEL 2~ 36
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SESE WAKATSUKI Kowhe!  SRBIEHAFHES - —RIE, NEAT
TR NAKAJIMA Yoshivicki  SRBIEMKEHLSE -~ AEn% 308
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{highly active antiretroviral therapy) B Ao HIV 4eE OF 2132012
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AT Pnewmocystis firovecii @ cyst B, = a—F
2 F AMfige L gl &
L7720, 7 RL2ENC I H 0y C 4 Rhcdmke & %

Z DB HIV A7 B
o7,

ABRBRIRAE B 164en, %ﬁ%m fRik36.7°C,
MITF106/74mmtg, WRIA94/%55 - R 5214755 -
M, HECEmH Y %46‘/; L Dﬂyr’ﬂ S LIETE
TICHB O T v 3gTmes. L%l
HTHE I o7, )]liJ (oﬂlJT” W EEEL C fine crack-
les 2R L 72, FEELIESFEHH - ’LA, b d o,
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| ! { { |
ok SHIVIESE  TDF+3TC+HFPV+RTV D [::]
WBC 9,300 6,300 4900 12200
CRP 5.6 0.3 03 153
CD4+ 39 s 23 46
HIV-RNA 230,000 750,000 220,000 10,000
1 #%8

HIERRT L, 9 A6 H2 5 HAART (tenofovir
(TDF) + lamivudine (3TC) + fosamprenavir (FPV) +
ritonavir (RTV)) & BfE L 72, HAART FARTO CD 4
B it v 7SERELAT23/ 4, HIV-RNA E452.2X10°a
V—/ml Thot 56 BELSTH - ELAHE
ULEEREAED Lo 0k o7 BRICIIERA M
Lo, BECT 25T L, BUREROBETH
TR 2 27, BURBLARENOHLKEI
17,100/ 4 1, CD4BgHEY) » 7SERELIZ46/ 11, HIV-RNA
B31.0X10°T ¥ —/mi L EHIETH o 72 ANHEIC X
CRIBLTwWwi, 20O HAART 2 HEL, #his

HIV-RNA EIEHBRD T R > T 5,
kgL AhEE FOREBEE2) BALRIER
ZERYED, FORBEIITPEEEERE LER
DRFERE R LTV,
® = g
enhBEATAESFIIBNCL(ERT AERT
BhH, SELVIILAE, HIVEEBREIIRET A2
HHEREBEROEME L O ICFHHEANER T
D, FOFHRIIIFEHV IBREEE LML THERR
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2 URRL ABRE L ZOREHESS

HEVEHEL WD FEIREEAZ L DA b Apas A" - 7)) T AR
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liE CDARS WU/A%QW%AI-&ﬂLfﬂmKh L EEL mume%aa

WKEEZH ., HAART ORI BAFTHIM I Co4l FIEBITEHMEBAEY SRS GO S oz
Hﬂ)V/fﬂ@i@ﬂﬂmtlﬂv—RVAEEWﬂQ‘*Gﬂwﬁ: A, BRI 74WWP0%>hWTﬁ%L L, HAART IZ &=

Eb, IRISAES 2T Wk TS 2 & ol TR SN LBE CRENI T L%
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S AF AN S RO (, RERIE L 2 W2, IRIS 13 HAART PG TEIR L r v i &
ofz bbb B LR Tk, B HWEELRIRIGO—2EF 2 5, AWERNI HIV
W IRIS OB5 %2 R L - BERERDIHRE ST BRI V) ATRBIIE G EF AT L.
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WBYPS, KEBIRERIE o 7. %""‘fﬂjﬂijg DY Tk, KECHEER, E71EHARRIEY RS
B3y 7 AR ECBERESS o d =7, (200745 4 H, BB (o THF L.
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EE SN K RaNAE -3 [ pe

AP EFRIRDZEE L Tz HIV B

SIS 4] A5 (25 ~6655), TERN

3%, HIV BREERIG A A5 9

HAART FHSICBIF D HIV BgED
Th1/Th2/I\Z 2R

Th1/Th2 balance in HIV-infected patients in the HAART era

WP i KONISHI Mitsuru SRBTEHAPBRIECL 2— EHE
FEARIFE—FL  YOSHIMOTO Eiichiro SaE:&mRBENAE BRE

FE  EF  UNO Kenji SRBTERAPERE S 2 —
Sl ¥ OGAWA Taku EREYER KSR & —
ZIN B KUTSUNA Satoshi  SRBTEHASBREL. 2 —
R L NAKAGAWA Chivo  FRBYEMASBEELL S —
KN EEE  YONEKAWA Shinsuke RRBTEHASBEREY % —
SEfE Bk KASAHARA Kei FRBTEHASBAE 5 —
B Yt— MAEDA Koichi SRETENAFRAE L 5~ B
=& ME—  MIKASA Keiichi SRETEHASRBE L. 5~ E
B e

AL 28— T (Th) MHE (COAB M) (2, 4 F 71 1 v ORI LD
WTHRRBIIZ R 2 B ThLlig L T2 L L T A 2 &9 T8 5. oo
ThiFE L Th2HMLE DT » AN S F S RHEBOFRECEET L L
WG ATE Y, HIV (human immunodeficiency virus) B IZ B W T D
EHENRTWS

22T, DR AUT HIV BB ORI CO4B MY £ b
A ETO=HA M ALY THMETLHEE MV, HAART (highly
active antiretroviral therapy) BsC12 5115 HIV ’:’}i}f':fé@ Thl/Th2/85 »
ADBRHEBRIIOVCTHRE L0 T, #isd

I8 % phorbol 12-myristate 13-acetate (PMA) &
ionomycin THIFL L 7 Bz i S AP interferon
(IFN) -7 & interleukin (IL) 4% 73 —H 4 [ X } 1 —

ZENTE, 69 TMIET & H % 7z, IFN-y i CD4R iR %
%%2 L& L7, Thiffifa, L-4B M CD4B e %2 ThaMlin & L, #
iBjr 24%, i D E Thi/Th2,55 » 2 & L7-,

BRI B2 Thl/Th2lt & HIV BASEO R BEE, B HIV B

A 14%, FITERIEA LA 4 %Ta‘oo 7o HIVERZ:  BRB X U*%‘/FHHH U BREREC - 1L 16E B & DFBEI S

TEDFETIERES v ) 7 (AC
rier) #519 %, AIDS (acquired immunodeficiency syn-

drome) * 8 % T&H Y, FI1y CDalp

asymptomatic car- WTkE L

CBHUHIV A AT o T B ER (19%)
ﬂm CD4 B5 P50 B B2 48200/ 10 Ll L A HIV-

AN E1d 389/ 1 RNA EA%003 ¥ —/ml K% 3 » A RiksE L Tw
(11 ~772/ul), HIV-RNA 845507 ¢~ /ml Fi5 O
194, 10,0000 ¥ —/ml PLEOIERIZ 74 TH -
7o 19D HIV IEF L 2 Cuvrs

LA IR RITEN, £ ThviBe v s
BARBREME L7,
WEMERHT T, Student's t-105%E B L CEIE S

Thl/Th2/8N5 > ZOFHRIC I, ERlLd o CcD4l Hra i
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