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Elevated Serum Levels of RCAS 1 Are Associated with
a Poor Recovery of the CD4+T Cell Count after ART
in HIV-1-infected Patients
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Objective : RCAST1 (receptor-binding cancer antigen expressed on SiSo cells) is an apoptosis-

associated protein that induces apoptosis in activated T-cells.

The aim of this study is to

investigate the role of RCAS1 in HIV-1 infection.
Methods : We examined the serum levels of RCAS1 in HIV-1-infected patients at different

clinical and immunological stages.

Results : Although the RCASI levels did not correlate with the clinical stage, they did

correlate significantly with the CD8 +T cell numbers.

Furthermore, the RCAS! levels were

also significantly higher in patients whose CD4+T cell counts did not respond to anti-
retroviral therapy (ART) than in those who responded to ART.

Conclusions : The present findings therefore suggest that the RCASI level affects the CD
4+T cell counts in HIV-1-infected patients with ART.

Key words : RCAS1, HIV-1 infection, immunological prognosis
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Introduction

RCASI has been demonstrated to be a type II mem-
brane protein expressed on human tumor cells. RCAS
1 can also be secreted, and both the secreted and
transmembrane forms act as a ligand thereby inducing
apoptosis in receptor-positive cells including T cells, B
cells and NK cells”. These results suggest that RCAS
1 may assist tumor cells in their survival or escape from
immunosurveilance”. Several reports have shown the
serum RCASI level to be a significant prognostic factor
in patients with certain malignancies®™. In addition,
monocytes/macrophages have also been shown to ex-
press RCASI, and soluble RCAS1 molecules have been
detected in culture supernatants of lipopolysaccharide-

stimulated macrophages®”. Furthermore, an associa-
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tion between RCAS1 and Epstein-Barr virus infection
has also been reported”. In the present study, to eluci-
date whether RCAS1 plays a role in HIV-1 infection,
we examined the serum levels of RCASI1 in patients

during various clinical and immunological stages of
HIV-1 infection.

Methods

The subjects consisted of 82 HIV-1-infected patients
and 12 HIV-1-seronegative healthy controls. The chara-
cteristics of these patients and controls are shown in
Table 1. None of the HIV-1-positive patients exhibited
any signs of acute HIV-1 infection. Informed consent
for blood sampling was obtained. The study was con-
ducted according to the ethical guidelines of our hospi-
tal, and was approved by an authorized representative
of the hospital. We first measured the levels of SRCAS
1, sFasL and sTRAIL in the 82 HIV-infected patients at
two different clinical stages (AIDS vs. non-AIDS) and
at two different immunological statuses (>800 CD8+
T cells/ul vs. <800 CD8+T cells/ul). The serum
levels of RCASI, FasL and sTRAIL were measured
using specific ELISA kits (RCAS1, Medical and Bio-
logical Laboratories Co. Nagoya, Japan ; sFasL and

25 (25)
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Table 1 Serum levels of RCAS1 of the subjects

No. of cases Age sRCASI1
Healthy Control 12 32.5+£7.0 6.81+1.87
HIV infected Pt. 82 38.61+11.1 6.23+3.31
ART naive 41 37.0%£10.6 5.91£3.11
CD4-responder 26 36.61-10.8 5.34%£2.16
CD4-non-responder 15 41.8£11.1 8.72E4.29+

*p<0.01 for the difference between CD4-responder and CD4-non-responder

Table 2 Characteristics of patient with ART

CD4-responder Cd4-non-responder p-value
Age 37.4110.4 42.9%10.1 0.1106
CD4+T cell counts before ART (/ul) 189.3:£132.6 154.2£125.5 0.4209
duration of ART (years) 4,88+2.38 4.581+4.52 0.7844

sTRAIL, DIACLONE Research Co. Besancon, France)
according to the manufacturer’s recommendations.
We used Student’s ¢ test for comparisons between the
two groups.

Results

The levels of sSRCASIwere not significantly different
between the AIDS group and the non-AIDS group
(AIDS vs. non-AIDS ; 6.42£3.18 vs. 5.72£3.65).
Levels of sSRCAS1 were significantly higher in the pa-
tients with >800/ul CD8+T cells than in the patients
with < 800/u1 CD8+T cells (CD8<800/ul vs. CD8=
800/u1 ; 7.33£3.77 vs. 4.9612.06). There were no
significant correlations between the serum levels of
sFasL, sTRAIL and sRCASI1 (data not shown). We
next measured the levels of SRCASI in 41 ART-naive
HIV-1l-infected patients. There was no significant
difference in the levels of RCAS1 between ART-naive
HIV-l-infected patients and the controls (Table 1).
We next examined 41 HIV-infected patients who had
undetectable levels of plasma HIV-1 RNA after they
were treated with ART. To evaluate the effects of
ART on the recovery of the CD4+T cell count in the
peripheral blood, we divided these 41 patients into two
groups according to their CD4+T cell counts : CD4
responders (n=26), CD4+T cells increased by more
than 300/ul after the initiation of ART ; CD4 non-
responders (n=15), CD4+T cells increased by less
than 300/ul after the initiation ART. There were no
statistically significant differences in age, the CD4+T
cell counts before ART, or the duration of ART be-
tween the responders and non-responders (Table 2).

As shown in Table 1, the serum levels of RCAS1 were
significantly higher in the CD4 non-responders.

Discussion

In HIV-1 infection, infected CD4+T cells undergo
apoptotic cell death. 1In addition, a significant number
of uninfected CD4+T cells in HIV-1-infected patients
undergo apoptosis, induced either by immunological
activation, by the effects of HIV-1 proteins, or by
elevated levels of death-inducing ligands. These
apoptotic mechanisms contribute to an impairment of
the immune system in HIV-1-infected patients. It has
recently been shown that FasL and TRAIL contribute
to the apoptosis of HIV-1-uninfected CD4+T cells, and
that the serum levels of sFas and sTRAIL correlate
with the clinical, immunological and virological status®®.
The present results are thus consistent with these previ-
ous findings.

RCASI1 was originally discovered as a tumor-associated
antigen, which induces apoptosis in RCASI receptor-
positive immune-regulating cells, such as activated T
cells, thereby helping such tumors escape immune sur-
veillance. ‘

Although we could not examine the molecular mech-
anisms of RCASI and the expression of RCAS1 recep-
tor on HIV-1 infected CD4+T cells because of the
unavailability of RCASI, the expression of RCASI1
receptor has already been reported to increase when T
cells are activated”. Given the fact that an HIV-1
infection is characterized by a state of chronic T cell
activation'?, it is therefore very possible that the expres-
sion of RCASI1 receptor increases in HIV-1 infected CD

26 (26)
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44T cells.

Furthermore, the patients with high levels of RCAS1
showed a low CD4+T cell recovery in response to
ART. This result shows that RCASI] induces apopt-
osis in CD4+T cells, which are either HIV-1-infected
cells or uninfected cells, even after ART has sufficiently
suppressed HIV-1 production. Although the mecha-
nisms of regulating RCAS1 and RCASTI receptors in
HIV-1 infection also remain unclear, the findings of a
lack of any correlation between the serum levels of
sFasL, STRAIL and RCAS] suggest the expression of
RCASI to be regulated by a mechanism that is different
from the FasL and TRAIL systems. Although our
findings were not able to elucidate whether FasL,
TRAIL, or RCAS1 plays a more important role in
HIV-1 infection, RCAS1 was suggested to play a role as
one of the mechanisms not only inducing the apoptosis
of CD4+T cells in HIV-1-infected patients, but also
causing a progression of the disease in HIV-1 infection.

In future studies, we plan to examine the precise
mechanisms that regulate the RCAS1/RCASI receptor
system in HIV-1.
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Health Science Research Grants on HIV/AIDS from
Ministry of Health, Labor and Welfare of the Japanese
Government. The sponsor had no role in the study
design, data collection, data analysis, data interpreta-
tion, or writing of this report.
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Table 1 Laboratory Data on Admission

[Urinalysis] [Immunology]}
BV RGP EEINBIL6ICI )RR, U Prot (1+) CRP 1869 mg/dL
HEIEIRE OBRIERE 2T 5 BESERRBE TS s (/=) I 25% wg/dl
. ) Ve [Hematology] IgA 251 mg/dL
A, lﬁﬁ:—, human herpesv1rus 8 (HHV*s) EARY RBC 402% 104 /uL IgM 122 mg/dL
WIED A T { Castleman i & OBEHRHE INT Hb 115 g/dL  CD4*T cells 347 /uL
< ) . . o Ht 336 % CDS*T cells 1017 /ul
WAHY, AFTO human\ immunodeficiency virus-1 WEC 61004 ANA 40
(HIV-1) BB HHV-8 B Castleman 75 @ 8 & 61 i3 Neu 50 % PAIgG 1933 ng/107cells
v, SE, HEICESHRZEVELBICEBELS Ly 368 % anti-CL IgG Ab 9 U/mL
. & . . Mono 121 % anti-CL-8 2GPI Ab 62 U/mL
HHV-8 B:& Castleman R &2 5 L 72D THET 5. Eo 03 % e 66 pg/mL
E 4 Baso 08 % SIL2R 11,900 U/mL
ATREBME 20 M A BT ROBEED D, 1999 4 Sl JONO AL Tinieetion] -
) tr - -
i BIV-1 B3l & B, HIVoviral load (VL) 10°3 e S O
¥ —/mlL, CD4BHE T V ¥ /38k% (CD4) >500/uL Alb 28 g/dl. HIV-RNA 82,000 copies/mL
X . . J= o - 4R Tbil 04 mg/dL.  CMV-CTHRP (=)
TéOKKbﬁHW%&%Eﬁﬁ?Lﬁﬂﬁﬁbf LDH 243 1U/L  HHV-3 DNA 6,200 copies/mL
Wiz, 2000 4E 9 B DBE, SEICHEE, fm/MMEIET, CRP AST 24TU/. EBVDNA 1300 copies/mL
LR BEEEDLD, BB EREICTHA T ALT 26 1U/L  EBV Ab %320
—— . - o et BUN 14 mg/dl  VCAJIgM < %10
EXROTW 20036 H, B, €8 ¥/ o 07 mg/dl  EBNA w40
JEEHE, KM EBV-DNA B# T3 b Ebstein- Amylase 96 TU/L EADRIgG x40
Barr virus (EBV) BREWEZEE, y 7 a7 1) v CK 16 TU/L EADR-IgA %20
VCAIgG %320

FRLZEZAHHTHEELL. B EAROSEN
HECED b/ EEERHEELOZENIC T gand-

clovir @ Ly EEz ROzt dbdhol. 200543

B, ##, =&Y U ]HER K FEE BES
BL-0, BENEENICTARLE 2o AREE,
HIR37C, FBREDT, »RVAEBEIRD Lo
7o, WEETER, TWSHES, WEHE LI WkEEH W
BERC lamko Y Y IHERZBEHED . il
g, e 1B L. MBERNEEITRIE
BURIERSE © (T810-8563) 1AM A eh R KM AT i1 —8—1
BYTEEARLRREBSANERE Y ¥ 5%
ERIHER - BBRBIZE Bm "%

FRLI84E 7 A20H
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B h ol MERETIZMAKT74LF/ /UL &K
T, CRP 1869mg/dL, IgG 2920mg/dL & #in% 5
Wi FhIL6 66pg/mL, THEMEIL2LET Y —
11,900U/mL & ER %7 (Table 1). MA@ HAV
3 DNA, EBV DNA & 32 PCREICTHIEL
ABHETH -7z, BBEE T megakaryocyte D
D, 3RBEOEMMBICHEREE D MR
EEG EREROBEEIRD o0 BWEHCT
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Fig. 1 Histopathological image of cervical lymph node biopsy showing Castleman disease. plasma cell type

pattern.

(A) H.E. staining of cervical lymph node. The section shows enlarged lymph nodes with hyperplastic lym-

phoid tissue and prominent lymphoid follicles with marked germinal centers. (X 40) (B) H.E. staining of cervi-

cal lymph node. Abundant plasma cells with no definite atypia are frequently found in the cortex. (x400) (C)

Immunohistchemical staining of cervical lymph node. Lymph node was stained with anti-HHV-8 antibody
(NCL-HHVS-LNA : Novocastra). Some HHV-8 positive cells are noticed. { X 400)

B, WHEHIL2LETy—0FEIHVEHREY &~
SNIEDBECETY VIR L2E A, ) v
SR OBEEE & CIEIREHMA&D plasma  cell D
&2 Castleman 5% plasma cell type & BT & h
72, EERETIIHEVS B L OWEBERs B > 38
BAEBEICHASRA Fig ). EMldEs LU
Ui O HAV-8 B AT R & ) HHV-8 B # o
Castleman ¥% & # 2 & 172, Retrospective (2R 7F 1L
HH O HHV-8 DNA® (U 7NV¥ 4 A PCRECTH
B BIUIL6#MlE L& 2 AFBMB Ca )
ELBMLTEBYEELELIET LT 2005
E4H LY HAV-8 BRAEICH T A RIEREEEx B Y
{2 lamivudine (3TC), abacavir (ABC), atazanavir

(ATV) (2CH HIV ## (Highly Active Antiretrovi-
ral Therapy : HAART) % B L72. BkE —E
HRHBORONZ VIS - 724, BE, CRP L
F. M/MUET, HHV-S DNA BEOENE 9 8%
OB Ik o7 (Fig.2). EBV DNA®E (U7
W% 4 45 PCRIEICTHEE) OBINERAD LMD o
To. BEEEO) YEIEMEBETo /L ZARIEE
%%, Castleman O R A% & 172, Castleman %7
ICHHAVS S5 LTwabA I Lk, FAAEMTH HHV

-8 DNABOBMZRH/ZZ & L) I HEV-8 ks
L T valganciclovir 1.800mg/H ®#5 # ik L 7= £
OFEFR, 1 HHV-S DNA BMET UAZAM S 4
{polzds, AlkEFIET 5L EEHHV-S DNA &
FHmLUEHRL AL N, EBV DNA & HHV-8
DNA B ZiBEIER sk d » /2. HAART & val-
ganciclovir DX, BEOBREA {, MR
Eig e Bbhi-OBE, HAART ##1E L valgan-
ciclovir 900mg/H DA THBEZ AT\ 5%, FHMA
® HHV-8 DNA EWMHEELTICZ2-THY,
ROBERL AL TR,
z B

Castleman ¥ 1 1956 461 Castleman 512 & V) $h &
ENBEOY EERE BT 2 BELERERERT
Hb. % ATERIICEREIRD hyaline-vascular type
THHY, KEFAOLHICE I/ a—HEEyZ7aT )
VIE, SR, FHE, BAREOEHLERE
245 plasma cell type dH 5. Z O L HIZE£HIER
%&b 7% 9 ¥4A, multicentric Castleman  disease
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Fug. 2 Clinical course

(A) Clinical course before starting HAART. Quantitative analysis of EBV DNA from the
plasma was performed by PCR assay. Quantitative analysis of HHV-8 DNA and EBV DNA
from the plasma was performed by real-time PCR assay. (B) After starting HAART. Quantita-
tive analysis of HHV-8 DNA and EBV DNA from the peripheral blood mononuclear cells were
measured by real-time PCR assay.

PLT : platelet, IL-6 : interleukin-6, HHV-8 : human herpes virus 8, EBV : Ebstein-Barr virus,

sIL-2 R : soluble IL-2 receptor, 3TC : Lamivudine, ABC : Abacavir, ATV : Atazanavir
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A Case of HIV-1 and HHV-8-Associated Castleman Disease with a
Relapsing High Fever and Lymphoadenopathy

Rumi MINAMI & Masahiro YAMAMOTO
National Hospital Organization, Kyushu Medical Center, Division of Immunology and
infectious disease, Clinical Research Institute

A 48-year-old man infected with an HIV-1 experienced intermittent bouts of fever, lymphadenopathy,
elevated CRP level, and thrombocytopenia, each lasting about 2 weeks, and recurring at 2—3 month inter-
vals. His CD4 count was about 500/uL, and he had never received antiretroviral therapy(ART). In March
2005, he experienced the same symptoms, accompanied by liver damage, splenomegaly, pleural fluid, and a
high serum soluble IL-2 receptor level. Examination of a cervical lymph node specimen resulted in a diagno-
sis of Castleman disease, plasma cell type. Immunohistochemical studies confirmed the presence of HHV-8
and Ebstein-Barr virus(EBV). Since the plasma HHV-8 DNA and serum IL-6 were elevated during the flare-
up, were negative between episodes, he was treated with ART to control the Castleman disease. He re-
mained asymptomatic for 3 months, but, similar symptoms recurred with a high level of HHV-8 DNA in his
PBMCs. Oral valganciclovir was them started at 1,800mg twice daily, and his symptoms immediately im-
proved. The HHV-8 DNA level in the PBMCs decreased markedly over the course of 4 weeks, and valganci-
clovir was discontinued. One week later, he experienced another flare-up, and was successfully treated with
10 days of valganciclovir 1,800mg, followed by maintenance with valganciclovir 900mg. ART was discontin-
ued, because the valganciclovir plus ART caused severe fatigue. No subsequent flare-ups have been ob-
served, and, no HHV-8 DNA has heen detected in his PBMCs. Castleman disease is an unusual complication
in patients with HIV-1 and HHV-8 infection, but it should be included in the differential diagnosis of patients
who exhibit a relapsing systemic inflammatory syndrome and lymphoadenopathy. Further study is needed
to determine the appropriate usage and timing of the anti-HHV-8 and HIV-1 medication.

(J.J.A. Inf D. 80 : 423~427, 2006)
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