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We report a case of rapidly progressive solid lymphoma with anaplastic large cell morphology, followed
by systemic Kaposi sarcoma in an adult patient with AIDS. The lymphoma cells expressed human
herpesvirus 8 (HHV-8)-encoded latent and lytic proteins and Epstein—Barr virus -encoded small RNA,
suggesting that this case could be categorized into HHV-8-associated solid lymphoma, a recently

identified disease entity.
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INTRODUCTION

AIDS-associated lymphoma is usually classified histo-
logically into diffuse large B cell lymphoma, small non-
cleaved cell and Burkitt-like lymphoma, and is
associated with Epstein—Barr virus (EBV) infection.
However, primary effusion lymphoma (PEL, body-
cavity-based lymphoma), a rare effusion lymphoma
occurring in body-cavities of AIDS patients, is
associated with human herpesvirus 8 (HHV-8)
infection [1]. Recent studies reported that some cases
~of solid lymphomas in AIDS patients were also
associated with HHV-8 infection [2,3]. In those cases,
lymphoma cells expressed CD30 and showed an
anaplastic large cell lymphoma (ALCL)-like morphology
or plasmablastic lymphoma. This type of lymphoma,
designated “HHV-8-associated solid lymphoma”, is often
complicate by other HHV-8-associated diseases such as
Kaposi sarcoma (KS), PEL and multicentric Castleman
disease (MCD). In the present study, we describe a
case of rapid progressive HHV-8-associated solid
lymphoma with anaplastic large cell morphology
followed by systemic KS within a short clinical course
of 3 months.

CASE REPORT

A 30-year-old Caucasian male with HIV-1 infection
was admitted to our hospital on June 25, 2000, because of
loss of consciousness. The past history included homo-
sexual behavior and intravenous drug use over the past 10
years. He was diagnosed with HIV-1 infection in 1994, but
he did not take any medical check-up thereafter. He had not
contracted any opportunistic infections until he found red
spots on the skin of the arms, chest and abdomen at the
beginning of May 2000. He visited a local hospital
complaining of increased number and rapid enlargement of
skin lesions, and was later diagnosed as KS based on
examination of skin biopsy. The CD4+ lymphocyte count
was 75/ul and HIV-1 plasma viral load was 431,992
copies/ml on May 26, 2000. The patient was discharged
after commencement of highly active antiretroviral therapy
(HAART) containing 80 mg/day stavudine, 300 mg/day
lamivudine, 800mg/day saquinavir and 600 mg/day
ritonavir on June 13, 2000. Eleven days later, he started
to develop severe edema of the foot, nausea, hematocezia,
speech disturbance, and loss of consciousness. The patient
was transferred to our hospital on June 25, 2000.
On admission, KS lesions, each measuring 1-2cm in
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diameter, were noted on the whole body. Serum anti-
HHV-8 antibody examined by enzyme immunoassay (EIA)
and immunofluorescence assay (IFA) were both negative
[4]. KS lesions were identified in the esophagus, stomach,
rectum and colon, as well as a nodular lesion measuring
2 cm in diameter in the cecum by upper gastrointestinal and
colon endoscopic examination. He could not continue
HAART because of loss of consciousness. Liposomal
doxorubicin (20 mg/m?) was administered intravenously
on July 4 and 18 for treatment of systemic KS. During the
treatment, right axillary and left cervical lymph nodes grew
to 2 and 3-5 cm in diameter, respectively. Examination of
biopsy material from these lymph nodes on July 18
revealed large cell lymphoma affecting the cervical lymph
nodes. The patient died 6 days after the induction of the
CHOP regimen, which consisted of prednisolone (120 mg),
doxorubicin (30 mg, reduced by 30% due to the associated
thrombocytopenia), vincristine (2 mg, reduced by 71.4%)
and cyclophosphamide (750 mg, reduced by 50%).
Autopsy was performed 14 h postmortem. Lymphoma
cells were found not only in the cervical, mediastinal and
inguinal lymph nodes, but also in the spleen, tonsils,
gastrointestinal mucosa, lungs, adrenal glands and
bone marrow. No lymphoma cells were detected in
the peripheral blood during the entire clinical course.
The lymphoma cells showed anaplastic large blastic cell
morphology with occasional horseshoe shape or multiple
nuclei and large cytoplasm (Fig. 1A). Immunohistochemi-
cal staining showed that these cells were CD30-positive
(Ki-1) (BerH2, Dako, Kyoto, Japan), CD43-positive
(MT1, Novocastra Laboratories, Newcastle upon
Tyne, UK), CD45RO-positive (UCHL-1, Dako), CD45-
positive (LCA) (PD7/26 and 2B11, Dako), CD4-negative
(1F6, Novocastra Laboratories), CD5-negative
(4C7, Novocastra Laboratories), CD8-negative (4B11,
Novocastra Laboratories), CDI15-ngative (MCS-1,
Nichirei, Tokyo, Japan) and CD20-negative (L26,
DAKO). Almost all lymphoma cells expressed HHV-8-
encoded latency-associated nuclear antigen (LANA) in the
nuclei, exhibiting a dot-like pattern (Fig. 1B) [5]. A small
portion of lymphoma cells also expressed HHV-8-encoded
ORF59 (lytic protein) in the nuclei, exhibiting a diffuse
staining pattern (Fig. 1C) [5]. EBV-encoded small RNA-1
(EBER-1) was positive in some lymphoma cells by in situ
hybridization (Fig. 1D). KS was found in skin and peri-
lymph nodal soft tissue of the inguinal region. Microscopic
examination of KS lesions showed proliferation of
spindle-shaped cells in the dermis with enlarged vascular
space in hematoxylin and eosin stained sections (Fig. 1E),
and the expression of LANA in nuclei of the spindle-
shaped cells, appearing as a dot-like stajning pattern, in
immunohistochemically stained sections (Fig. 1F) [5].

DISCUSSION

In the present study, we describe an aggressive CD30-
positve solid lymphoma in a patient with AIDS-KS.

HHV-8 gene products were detected in both the lymphoma
and KS of this case. The lymphoma has an undeterminant
phenotype and takes an ALCL-like morphology.
In addition, neither effusion lymphoma nor lymphocytic
leukemia was detected in this patient. These features of
this lymphoma correspond to those of HHV-8-associated
solid lymphoma, a new recently proposed disease entity
[2]. In a recent classification of lymphoma, HHV-8-
associated solid lymphoma is categorized into diffuse
large B cell lymphoma and anaplastic variant {6]. A few
reports have described “CD30-positive ALCL” in AIDS
patients [7-9]. Since these “ALCL” cases contained both
T cell and B cell lineages, the criteria of “CD30-positive
ALCL” in those papers were confusing and included both
true ALCL and HHV-8-assoicated solid lymphoma.
Although the linage (T or B cell) was not delineated in
our case, all features noted in this case are compatible with
the criteria of HHV-8-assoicated solid lymphoma. This is
the first clinical case report of rapid progressive HHV-8-
assoicated solid lymphoma with systemic KS and without
effusion lymphoma.

~ The underlying mechanism(s) of lymphomagenesis of
HHV-8 is not clear at present. It is known that EBV
infection is common among HHV-8-associated solid and

FIGURE 1

Immunohistochemistry and in situ hybridization of
malignant lymphoma and Kaposi sarcoma. Specimens were obtained at
autopsy. (A) Hematoxylin and eosin (H and E) staining of malignant
lymphoma. (B) Expression of HHV-8-encoded LANA in lymphoma
cells. (C) Expression of the HHV-8-encoded ORF59 (lytic protein) in
lymphoma cells. (D) Epstein—Barr virus-encoded smail RNA-1 (EBER)
in lymphoma cells by in situ hybridization. (E) H and E staining of
Kaposi sarcoma. (F) Expression of HHV-8-encoded LANA in spindle-
shaped KS cells.
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effusion lymphomas. In our case, EBV was detected in a
proportion of lymphoma cells, whereas, almost all
lymphoma cells expressed HHV-8-encoded LANA.
In addition, the undeterminant phenotype and morpho-
logical features of this case were different from
EBV-associated diffuse large cell lymphoma or Burkitt
type lymphoma. Moreover, the expression of ORF59
protein, a replication-associated protein of HHV-§,
suggests that the replication of HHV-8 occurred in
lymphoma cells. Therefore, we presume that HHV-8
infection, rather than EBV, is associated with the
pathogenesis of this type of lymphoma. Although
HHV-8-encoded proteins were detected in both KS
and lymphoma, serum antibody against HHV-8 could
not be detected. The lack of anti-HHV-8 antibody
might be related to rapid progression. HHV-8-assoicated
solid lymphoma is often complicated with other
HHV-8-assoicated diseases, such as KS, PEL and MCD
[2]. Poor prognosis is common among cases of HHV-8-
associated solid lymphoma. In our case, KS spread rapidly
in systemic cutaneous regions within 6 weeks. Lymphoma
appeared as rapidly growing lymphadenopathy on the
eyelid, neck and arms, 10 weeks after the onset of KS
when the second dose of liposomal doxorubicin was
administered for KS. These results suggest that the rapid
progressive lymphoma does not respond to liposomal
doxorubicin. Because administration of two doses of
liposomal doxorubicin caused bone marrow suppression at
the time of induction of anti-lymphoma therapy, we
reduced the dose of CHOP regimen. Further studies are
required to establish the most appropriate treatment for
HHV-8-associated solid lymphoma.
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Table 1 Laboratory data on Admission

CBC Blood chemistry

WBC 3610 /il Alb

Hb 142 g/dl AST

Hct 422 % ALT

Plt 124X 104 /ul LDH
Coagulation YGTP

PT 13.1 sec T-Bil

APTT 40.3 sec BUN

Fib 429.7 mg/dl Cr

CRP

Urine Analysis

47 g/dl U-Prot 2+)

83 1U/I U-OB ()

75 1U/I U-keton (3+)

335 IU/I U-Bil (1+)
62 1U/dl
0.7 mg/dl
7 mg/dl
0.85 mg/dl
1.62 mg/dl

Fig.1 Clinical Course
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DWENDH L, TTIITOR TV LHENTOERER
T, WTFROEMZEEERD T2, B,
yuuF iy st U 7 EREHR TR
bhaY™, x7uFx v ) TIRE
W7TI7, By 4 - Iy - OBEMETE
W2V, EEFRRLT 7 h S 6 08 b
MREINE, ZOMOR~F7 ) TETHLAN
T77FF U/ A rREd RS
TV Fo A0t #ESh TS, &
DX RN % EA, BAE WHO (3% #I0F H B
ERRL TV 2L LR~V THED

BERICHITMRAWETELD, v TRED
MU EGOHRETLIFHNEING., 2hThr7
XVt ) THRELHMBETHS S A TD
BB E D 5%, Artemisinin FER T HFA 4
BEELsEREELLRTVA, 5, BREKEMI
A7ud rtEdEkbnsdt, oAk o
& Coartem % BIRL, BI/EA b 7% B ICRIFS
HWREAEEONL. W, FEFIZBT BB
25 1) 7 RBO invitro BHESZHHBR T, 50
%IEFHERE (ICx) 1 10nM R ThHY A7 1
FUESHKRTho LT E NIz, ATaEF Y
DOBEIRT B THoFHRE LT, +7icEH
PRI ENTWhEdo TSP E L b F
FEBNL, A ETHWD T Coartem % EM L THR)
LHETBIOL T ENHELMABFER< T
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An Imported Case of Falciparum Malaria Successfully Treated with
Artemether-Lumefantrine in Japan

 Azumi ISHIZAKI", Yoshiki KIKUCHI", Toshimitsu HATABU?,
Shigeyuki KANO?, Akira YASUOKA® & Shinichi QK A®
Y AIDS Clinical Center, International Medical Center of ] apan
#Department of Appropriate Technology Development and Transfer,
Research Institute, International Medical Center of Japan
*Present address : Department of Infectious Disease, Toyama Medical Pharmaceutical University

Spread of multi-drug resistant malaria in the endemic areas has made malaria control more diffi-
cult. Thus, WHO recommends combination therapy for the treatment of malaria. The aim of combi-
nation therapy is to improve efficacy and to reduce the incidence of resistance development to the
each component of the combination. Particularly, the combination with artemisinin derivatives shows
good outcome in Thailand where high resistance for mefloquine has already been found. We report
the first case of falciparum malaria, successfully treated with Artemether-Lumefantrine in Japan.
Artemether-Lumefantrine is a newly developed artemisinin-based combination agent for the treat-
ment of uncomplicated multi-drug resistant malaria. This drug has proved highly effective and well
tolerated by some clinical trials abroad. This Japanese female case showed a good clinical course
without any side effect.

(JJA.Inf. D.77 : 34~37,2003)
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Saquinavir (SQV) soft-gel capsule (SGC) + ritonavir (RTV) & SQV
hard-gel capsule + RTV 3 & U SQV-SGC Bpi¥k 5.1 DI W BYE D HL e

VE L ERER Y 5 — x4 K - BIRRR T Y & —, AR AR, (B, EMEREHAY
B OBAY PH #IY 4 A A
IOERY OEmeCAY RE OBEY KW B
AR =S N ’

CER 154 2 A 18 H&A)
(*FRk 1548 3 B 18 Hs23)

Key words ©  saquinavir, pharmacokinetics, HIV, dual protease inhibitor therapy

2 =

#7 human immunodeficiency virus (HIV) #EIZBWT, HIV 707 7 —E¥HEHR TH % saquinavir
(SQV) i, Ao 7 a7 7 —¥HEH TH 5 ritonavir (RTV) L OFMICL Y, HEHIZILAL DB
SRR A HERE T A S & AT E B, SQV 1 hard-gel capsule (SQV-HGC) & soft-gel capsule (SQV-SGC)
RSN TWAD, HAAHIV BYEREIZE T RTV SFARORM 2 MR REOREIE 2 3NT
Wi, O THEE S, RTV KO SQV-HGC 400mg, 1 B 2 | (BID, &#&MRA 12 FEE) i 12
#l (RTV +SQV-HGC 400mg BID #) & SQV-SGC 400mg, 1 H 2 [H (BID, A#%IRE 121ME) H46
(RTV +SQV-SGC 400mg BID £) »EMEREO L, € L THARARER A B 5 SQV-SGC 1200
mg £ 8% 588 10 §1(SQV-SGC 1200mg #) & DEMBEOILE 21T > 72, TOKE, RTV+SQV-
HGC 400mg BID # & RTV +SQV-SGC 400mg BID BoEYy RO LT, RTV+SQV-SGC 400mg
BID BEASE 2 LA PIBEE (Con) , TRFD 8 WFR 4  Cop M o A BE FS HUAR TR AR (AUCo-w) 12T NE
N 147%, 255% BEfETH - 7z, F72, SQV-SGC1,200mg B & OEMEYEO LB TIHL, RTV +5QV-5GC
400mg BID ##* Cawm, AUCo-a TZNEN 39 & SEfEEETHh 7o, ThOLDOERLD, RTV+SQV-
SGC 400mg BID #i, RTV +SQV-HGC 400mg BID B FEhFNRLLLED, SQV-SGC 1200mg B &L Y

LEWHY AV AMBREETHLHFS L,
(RRMESE 77 @ 436~442, 2003)

F X
i 4E @ Hi human immunodeficiency virus (HI-
V)i, BRI EMERAERNE 70T T -
YHEA D L IFFEMBRSIRERRRER ©
S b HAART (highly active anti-retroviral
therapy) DEAIZ L ) BHEOFHHIKRIFIZEE

BIRIES KL ¢ (T 162-8665) HEHIER FIL1—21—1
EEBER YT Y ¥ — x4 Xk %
Rty s — TR ®A

L, HoEEay bu— Vg EE~E L
20 L Lads s, BHIIRM A 7 ¥ 2 — v DR
KWL DARHR LT FeT o v A, ANEBLUMH
ANBZ BT AEDRWBRSCEY LT VAR
& — OIEME R IR OB & 5 IEH AT iR
DESEIZL Y, MR AR OB E I
okt 4V ADTHEALL, 74N AFERE
Bzt DG EER RERESNDE T —Ab D
52,

WHIE ML BTTE B6F
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Saquinavir hard-gel capsule (SQV-HGC) (3 {5
TROZETENAHIV 7u 77 —EHEHT
Ho72ht, EHEMEHEIK 4% Th o 72720 HH|
TOMBEFRED LRVEL, invitro TIZENT
WA VAREFRED SR EL 5T, IR
TOTRRERDENB ORGP 7Y, FOH
ko 7o 77— EHEHTH 5 ritonavir
(RTV) OEFLHEE, RTV IO ED A HEE
FThbHF M7 0L P OBEERIS X HET S
728, RTV & SQV-HGC # A& b, SQV O
RoREr LASETEWIRTA VAR LB
5, Whwa RTV/SQV tHEENEZHENS &
N0z, ZORTV/SQV HERASEIENT-
EREEIND, SATHLHEBTA K4 008
—BIREDO—DIZBIFLNTVWDE, F0%SQV
BEWEGHNEERZRTERE LT, 7)) %o
SQVE v 7 4 7 nVBEAI L L 72 saquinavir
soft-gel capsule (SQV-SGC) # B3+ 5 = & &
o,

Z ZTABR T, HARAN HIV BHEZ BT
% RTV/SQV #f F # ik T » SQV-HGC & SQV-
SGC DIEMBHEIZOWT ORI B L UHAR A
B A B 5 SQV-SGC Mk 5 1 o 351y By He
L ORI T 7.

MEBRELLOH®

HREZITHARANHIV GHEEC, $iEERE
FEEAI 24 & RTV300mg b L < 1& 400mg % 1
H2@mE (BID, 12 ABMAL T3 16
BT, SQV-HGC 400mg % 1 H 2 [ (BID,
12 W 8E) &R LT 5 12 #1, SQV-SGC 400
mg % 1 H 2 [ (BID, 12 B/ &HMRA LT
5 4BID 2RI TR 21T 72, BREIIRA
MG 2 BB ERAL, RTV B & U SQV Mg
RECEEL522EAZMAL TV VW L%
MERE L7z, SQV MAERiBEIE L, EHIRAH,
A 1,2,3,4,6 BLUSEEBIZANY) V1)
7 AR ORME S THRILZ 17V, R0 % 3,000
rpm T 10 77 & Lo R ImAE % 2 L, WE
IRREE T - 80C IS THERTE L 2. mAE iR
EldmERKk s O~ b 757 14— (HPLC) % H
v, BXA&HY - T4 TABEWIRRICTE

FR15% 6 A20H

WL 7z, SQV M drig el 5 oo 2 B R 12 0.005
pg/ml Th o7z, MEAELERE T HE B o EH|
ARFRT, W& H O MEAECEREE RO VRS
L TIE, RKELED 2 WIR 0 i 2 8L
ROEREH . T2, HRABRERACBY
% SQV-SGC Bk 5B OB B REIZ DV T,
[HREERABRBEREE 74— kM2 7
BV (FFRFEN) ORERABTIZBT %Y
BRI % 212 L7z, BEBRE 13 SQV-SGC 1,200
mg Z HEIRA L7 BARANEFRASF 10 61T,
SQV-SGC Ik a1, BRFI 1,2,3,4,6 35 & 1F 8 B [
1RO SQV ILHE % B 0 8 45 S % AT L W 72,
7o, MBA{bFRAE T SQV-SGC BRAI#iT o 4 &
TRz SQV M AP i R E A B O EAT 1L,
WinNonlin 3.1 (Pharsight, Mountain View, CA)
BHGWT, Y= A v MEITE TR
L, B&IMEFIRE (Co) , BEIMETIEES)E
WM (Twed Z#EH U7z T/, IRARMESERE
b 7MEE L7, mEREERRY (T, it n
(2) /Az Az \ZTHERLRIATE) 2, Tow U
DIRMALL L OMIFEFBREL VEHR L 72,
M4 R R MR TR (AUC) ZERERE
CTHBL, KHRMET»S 8 HME T TE kD
7z (AUCo-s)". #EEHHEITIZIZ StatView 50 (SAS
Institute, Cary, NC) % H \», Mann-Whitney
DUMELTUHEZ T 7.
B &

WREZFOEBET— 71, Tablel ®EH TH
%. RTV +SQV-HGC 400mg BID # & RTV +
SQV-SGC 400mg BID # ? 2 B O ER, RE S
L UMEE L FRAEE RIC B TR EE
BRONLh otz F 72, RTV+SQV-HGC 400
mgBID # & RTV +SQV-SGC 400mg BID # o
SQVIM#EHIRE X, FH IS 7ERERER
1.088+1.41501g/ml, 0.822=0817ug/ml, F34 Cpa
%%2939+2.128ug/ml, 3444+2653ug/ml, FH
T 253716 h, 45+17h, FH T, H 46+
27h, 54+06h, ¥ AUCo-s 2% 15.175 + 14.260
pg/ml, 20371 %16.923ug/ml Td - 7z (Table 2).
CO2HMBDMT 718, Cums T T2 B IO
AUCh-a I BWTHEI N EEZRREO N 0o
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Table 1 Baseline characteristics®
RTV+SQV-HGC RTV+SQV-SGC b . .
400mg BID 400mg BID p value healthy subjects p valuet

n 12 4 10

sex (M I F) 111 3.1 10:0

age {year) 319 * 74 325 * 33 0.670 242 = 17 0.022
weight (kg) 604 + 10.1 595 £ 9.8 0.808 605 = 58 0.671
GPT (UsD 49.1 £ 280 420 * 231 0.544 131 £ 47 0.005
GOT (U/h 352 £ 147 288 + 133 0.466 139+ 14 0.004
ALP (U/D 3208 + 884 2800 + 490 0.202 2319 + 680 0.203
Cr (mg/dl) 07 £ 0.19 06 + 024 0.755 L0 * Q.11 0.004
T. Bil (mg/dl) 05+ 025 04 = 0.10 0.292 08 + 0.36 0019

amean * SD

bThe baseline characteristics of RTV+SQV-HGC 400mg BID compared with the baseline characteristics of RTV+SQV-SGC

400mg BID.

¢The baseline characteristics of RTV+SQV-SGC 400mg BID compared with the baseline characteristics of healthy subjects.

Table 2 Pharmacokinetic parameters of saquinavir in HIV-l-infected patients

Plasma SQV concentration (pg/ml)

Group Sugjgct Time after dose (h} (u(;';;’_‘ﬂ) T;?]‘;" ’ftl\)z (P?*l;jxg{/)’ﬂl)
0 1 2 3 4 6 8
RTV+SQV-HGC 400mg 1 1403 0321 0.950 1.009 1.227 1.122 0.719 1403 0.0 52 7.785
BID 2 5.290 5.097 6.897 8426 8.468 6.963 6.670 8.468 40 116 56.362
3 1.129 1.051 0.998 1.934 3.509 2.161 2.206 3.509 4.0 6.0 16.338
4 1.542 0991 1.278 3.375 3.864 2.807 2091 3.864 40 45 19915
5 0.516 0.528 1.311 1.933 2.393 1.456 1114 2.393 40 36 11.646
6 0.136 0.172 0115 1.399 4353 3497 2318 4353 4.0 44 17.595
7 0.145 0.353 0.304 0.299 0.595 0.485 0219 0.595 40 28 3.109
8 0.235 0.758 0.860 1537 0.875 0.356 0.247 1.537 30 19 5.544
9 0.355 0.275 0.235 0.241 0.313 0.960 0.506 0.960 6.0 n.d. 3.823
10 0.669 0.690 0.777 1.182 2.299 2428 1.371 2428 6.0 n.d. 12.659
11 0.403 0712 1.946 1.649 0917 0.791 0.467 1.946 20 30 7.933
12 1.236 1.574 2600 3815 3272 2.205 1.469 3815 3.0 35 19.394
Mean 1.088 1.043 1.523 2.233 2.674 2.103 1.616 2939 37 46 15.175
SD 1415 1.337 1.835 2.219 2.284 1.815 1.761 2.128 16 2.7 14.260
RTV+8QV-SGC 400mg 13 0.624 1.025 2917 3.202 2940 nt. 1.625 3.202 30 50 18.056
BID 14 2024 4.757 5.844 7.080 6.139 6.246 3.641 7.080 30 59 44.035
15 0.394 0.333 0.349 0.342 n.t. 0.726 0574 0.726 6.0 n.d. 3953
16 0.245 1.037 1.570 1.742 2.143 2.768 2.219 2.768 6.0 nd. 15.441
Mean 0.822 1.788 2.670 3.092 3.741 3.247 2015 3.444 45 54 20.371
SD 0817 2.007 2.362 2.904 2.115 2.791 1.280 2.653 1.7 0.6 16923

n.t. not tested : n.d.. not determined ; Cmax, maximum plasma concentration ;: Tmax, time to maximum plasma concentration ; T12,

plasma elimination half-life ; AUCo-8n. area under the plasma concentration-time curve from 0 to 8 hour.

. T2 SQVMIERIBHEILFig 1iZRL

B AR AEER A SQV-SGC 1.200mg Bk 5 8
D SQV M B IE, F15 C.. #3087520.295

pg/ml, ¥ T 2°22+04 h, FH T, 5516
=05 h, ¥ AUCo-w % 2403 = 0.855ug/ml T
ol (Table3). OO SQV MFHIER L
Fig. 2127k L 72. RTV +SQV-SGC 400mg BID #

BRI FHEE BTTE He
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Fig. I  Time course of mean (+S.0).) saquinavir plasma concentration. B ; RTV +
SQV-HGC 400 mg twice daily (BID) in HIV-l-infected patients (n=12). @ ; RTV +
SQV-SGC 400 mg twice daily (BID) in HIV-l-infected patients (n=4).

7;

Plasma SQV concentration { u g/ml)

ot 2 3 4 5 s 7 8
Time after dose (h)

Table 3 Pharmacokinetic parameters of saquinavir soft-gel capsule in healthy subjects

Plasma SQV concentration (ug-ml)

Subject No. Time after dose (h) (ll(;;:fxl“ 'I("]'S\ 'all')z (}:x*[ilgg-r?:]l)
0 1 2 3 4 6 8

1 0.000 0.288 0.843 0.856 0.362 0.066 0.049 0.856 30 1.2 2710

2 0.000 0.064 0812 1.143 0.707 0.138 0073 1.143 30 1.2 3.428

3 0.000 0.460 0.539 0.090 0.053 0.028 0.022 0.539 20 25 1.247

4 0.000 0.320 0.870 0.774 0671 0.130 0.065 0.870 20 1.3 3.295

5 0.000 0.822 1.500 0.555 0.186 0.088 0.058 1.500 20 24 3.389

6 0.000 0.355 0.793 0.368 0.144 0.030 0.021 0.793 20 11 1.813

7 0.000 0.394 1.012 0.748 0.315 0.063 0.049 1012 20 12 2801

8 0.000 0.438 0.683 0.172 0.065 0.028 0.024 0.683 20 18 1471

9 0.000 0.113 0.497 0.445 0.169 0.047 0.022 0.497 20 1.2 1424

10 0.000 0.661 0.857 0.370 0.221 0.088 0.057 0.857 20 1.8 2.454
Mean 0.000 0.392 0.841 0.552 0.289 0.071 0.044 0.875 22 16 2403
SD 0.000 0.228 0.279 0.328 0.232 0.040 0.020 0.295 04 05 0.855

Cmax, maximum plasma concentration ; Tmax, time to maximum plasma concentration : T1.2 plasma elimination half-life :

AUCo-8h, area under the plasma concentration-time curve from 0 to 8 hour.

EDRFEMBN AT o728 2 A, £ (p<
0.05), GPT f# (p<0.01), GOT f# (p<001), Cr
i (p<001) BLU T.bilfE (p<005) I2BWVT
HEENR OGN F72 Tow (p<001), Ti» (p<
0.05) B & U AUCy-s (p<O0D IZBWTHHEHE
RRLHNT. '

SER155E 6 A20H

£ B
HIV 7u 77—t HER O MFHIEEL,
DEPRBBHEETHLF P70 L PHOICE BH
HRNGOEY NS P AR-S —TH5HPHEE
HEOHHEOEBEF LI LXM6NTWS
B, FROLOERRLRHIZEAEENHL L
BFASRTHE™, Licd->T, BEALAARA
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Fig.2 Time course of mean ( +S.D.)saquinavir plasma concentration. SQV-SGC 1,200
mg single dose in healthy subjects (n=10).
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B AMETBEICDEREH A EPTES
n, BHERACBITA 7oy 7 —ERER O ML
B R 5 2 &R TEWRREV.

A @ g L 72 RTV +SQV-HGC 400mg BID ##
X RTV +SQV-SGC 400mg BID # 0 W B8 13,
Comy AUCo-s D ILE DS, HEHFWAEEI R
H o7 OO RTV+SQV-SGC 400mg BID # #*
ZFNFEN 147%, 255% BIETH 72, 72 Trao
T, DEEEALBD LN, ThLDOFRIY
SQV-SGC I RTV & DA B VTS EFMH
#57 {, RTV+SQV-HGC 400mg BID # & [7]%
L LIEEFNR LI Y4 VARRGELNRS
MAF R 2 M S B Z LA S L, F 7,
SQV-SGC 1,200mg Bt & DT, RTV +SQV-
SGC 400mg BID B &, GPT 18, GOT f#, Cr B
FUT. bl I BV THEIHENFEBESR LN
25, WFRHEFMEICEVDOTHY, EANMEE
BRI L - e w, F/, Filmd
SQV-SGC 1,200mg AT F WA B ITK
Motz ds, EEIIZRE Y 2 OREOZE)EAIM
e I RB LRI, L LSRR
3, R AT v b u— L oER S HIV BiHEERE
HIZBRETHAHH . EYHETOLETI,
FAiEIEE F ME S & ClRBMic I TE 2w
5, Comy, AUCo-an TEFREN 394, 85 RTV

+SQV-SGC 400mg BID M mECdh o /2. Tz
Trwo Tiz T KIEZIERMEIMAFRD S 1, HEHE
WA EE (FhEh p<005, p<0.0D) B b,
AUCo s DHEET b MR EIAEE (p<001) 79
BONEEED S, SQV-SGC i3 RTV & oIz
LB EREI RSN, HAL ) bEN
A VAR EBONL LRI NS.
Bk % 12 8 1 5 RTV400mg + SQV-SGC 400mg
BID # Oy HEEI1E, ¥ b 5 7 {E75 0.84ug/ml,
3 Coae % 2.92ug/ml, “F3 AUCo 2 %% 309218/
ml & DHE"NH LD, SEOERLHET L L
SEW T 7EIBIERS Thoo0IH L, FH
Coe 13 1.2 &M TH o 72, F 72, AUC b [HFFRH
HOF— & Tlai v, SEOEROFPEHET
HHIENTFHEENE, BELLIOEEHERA
CRRHANEDANHEEB I UREESICL VAL
bor#EZLNS., SHARNIBIT 5B
HEAFZ T LETYH, £ OMBPIRERNE
F— s DERB LU EE NS, F/2, Y
ANZFNEOHE L WY T 7HE SQV D invi-
tro T 50% HFERE (IC50) 0.023pg/ml" &
L= 2%, RTV+SQV-SGC 400mg BID &
13357 EEETH > 72, OF ) RTV+SQV-SGC
400mg BID B3, FH L9 726 b H4RHY
A WASHEDNB SN D SQV MIFPEE 2 MR L

BAITEERE B778 B6F
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Comparison of Pharmacokinetics of Saquinavir Soft-gel Capsule (SQV-SGC) Combined with
Ritonavir (RTV),SQV Hard-gel Capsule with RTV, and SQV-SGC Alone

Kiyoto TSUCHIY A", Yoshihiro HIRABAY ASHI", Kazunari IMAT*, Yoshimi KIKUCHI",
Natsuo TACHIKAWA", Ikumi GENKA", Katsuji TERUYA", Akira YASUOKA"",
Shinichi OKA" & Satoshi KIMURA"

v AIDS Clinical Center, International Medical Center of Japan, *Chugai Pharmaceutical Co. LTD
*Current Address : Faculty of Medicine, Toyama Medical and Pharmaceutical University

Saquinavir (SQV) is a human immunodeficiency virus (HIV) specific protease inhibitor. When
combined with ritonavir (RTV), plasma concentration of SQV is increased. In this study, we exam-
ined pharmacokinetics of SQV soft-gel capsule (SQV-SGC) 400 mg twice daily (BID) combined with
RTV in HIV-l-infected patients (n=4) and compared with those of SQV hard-gel capsule (SQV-HGC)
400 mg BID combined with RTV (n =12). Pharmacokinetics of SQV-SGC 1200mg single dose in
healthy subjects (n=10) were also studied. Peak SQV concentration in plasma (Cus) and area un-
der the plasma concentration-time curve from O to 8 hour (AUCy-a) of SQV-SGC 400 mg BID com-
bined with RTV group were higher than those of SQV-HGC 400 mg BID combined with RTV
group ; increase of 14.7% and 255%, respectively. Cmac and AUCo-u of SQV-SGC were higher than
SQV-SGC 1.200 mg single dose group ; increase of 3.9 fold and 8.5 fold, respectively.

These results indicated that SQV-SGC combined with RTV therapy is the most potent antiviral
effect among SQV-SGC with RTV, SQV-HGC with RTV, and SQV-SGC alone.
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We successfully isolated Cryptococcus neoformans from chicken faeces in suburban
areas of Thailand. C. neoformans was isolated from 36/150 houses (24.0%) in the
dry season and 6/150 (4.0%) in the rainy season. All environmental isolates were
of serotype A. The high isolation rate of 24% from chicken faeces has never
been reported previously. Our environmental study could probably explain the high
incidence of cryptococcal meningitis in HIV patients in Thailand. Copyright © 2004
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AIDS; cryptococcal meningitis; isolation

Introduction

Cryptococcal meningitis caused by Cryptococcus
neoformans is one of the most serious opportunistic
infections . in patients with acquired immunodefi-
ciency syndrome (AIDS), and also the gravest com-
plication with respect to prognosis, especially in
developing countries. A higher incidence of cryp-
tococcal meningitis (18.5%) in patients with human
immunodeficiency virus (HIV) infection has been
described in Thailand compared to other developed
countries. Especially, the percentage of AIDS and
cryptococcosis in HIV-infected patients reported
from the northern area of Thailand is larger than
that from other areas (Suwat et al., 2001).

C. neoformans is known to inhabit natural envi-
ronments such as soil and grows in bird exc-
reta, especially that of pigeons (Ajello, 1958; Den-
ton and DiSalvo, 1968; Yamamoto et al., 1995a,

Copyright © 2004 John Wiley & Sons, Ltd.

1995b). C. neoformans has rarely been isolated
from fruits, eucalyptus trees or other natural
sources. The fungus spreads in the air and infects
humans through inhalation. Although environmen-
tal studies have been performed, the source of C.
neoformans in endemic areas of northern Thailand
has never been elucidated.

As there is an office of the Japan International
Cooperation Agency (JICA) in Phayao province,
in northern Thailand, we were able to benefit from
their cooperation. In Phayao province people breed
many chickens under stilt houses and are exposed
to potent aerosols of chicken faeces. To identify
the source of C. neoformans in patients with cryp-
tococcal meningitis, we focused on the layers of
chicken faeces which are piled up under most
houses or in the backyards of residential areas in
Phayao province in which we could not find any
pigeons, and determined whether they contained C.
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neoformans. Chiang Muan, Pon and Chiang Kham
districts in Phayao were chosen for collection of
faeces because the JICA office in Phayao were able
to negotiate with medical staff there. We expected
a higher isolation rate of C. neoformans from the
dry faeces that can be collected in sunny periods.
To our knowledge, there have been no studies com-
paring C. neoformans isolation rates in the dry and
rainy seasons. In the present study, we compared
the number of fungi that could be isolated from the
chicken excreta in the dry month of March and the
rainy month of December. Figure 1 shows climatic
data for Chiang Rai in northern Thailand.

Materials and methods

Approximately 3.0-6.0 g weathered chicken exc-
reta was added to 20 ml sterilized saline. The
samples were allowed to soak for more than 1 h
with frequent vortexing. The solution was filtered
using sterilized nylon mesh with a pore size of
292 + 10 um (mean + SEM) and was centrifuged
at 3000 rpm for 10 min. The precipitates were
inoculated onto birdseed agar plate, pH 6.8 £0.2
(BBL, MD). All plates were incubated at 30 °C for
2—6 days and a brown colony was streaked onto a
Sabouraud dextrose agar, pH 5.6 & 0.2 (Yamamoto
et al., 1995b). All isolates were identified as C.
neoformans by the Auxacolor system (Sanofi Diag-
nostics, Pasteur). Serotypes were confirmed by the
Crypto check system (Iatron, Tokyo, Japan) (Ikeda
et al., 1982; Kabasawa et al., 1991).

Rainfali Temp.°C
(mm)

M. Kuroki et al.

Results

We collected chicken faeces from 90 dwellings in
the Chiang Muan district, 30 in the Pon district
and 30 in the Chiang Kham district, from under
or around the private houses. In addition, 16 C.
neoformans isolates from the cerebrospinal fluid of
HIV patients were provided by Chiang Kham Hos-
pital. Differences between groups were examined
for statistical significance using the Fisher exact
test. A p-value of <0.05 denoted the presence of a
statistically significant difference.

C. neoformans was isolated from 36/150 (24.0%)
houses in the dry season and 6/150 (4.0%) in
the rainy season. All environmental isolates were
serotype A (Table 1). Similarly, all strains from
patients were of type A.

Discussion

Cryptococcosis is a deep-seated mycosis that can
be classified roughly into three types of diseases;
pulmonary cryptococcosis, cryptococcal meningi-
tis and disseminated cryptococcosis. Cryptococ-
cal meningitis is a fatal infection in patients with
AIDS. As mentioned above, C. neoformans is
prevalent in the natural environment, especially
in the weathered excreta of birds. A high preva-
lence of C. neoformans in pigeon excreta has
been well documented by numerous investigators
in several parts of the world (Ajello, 1958; Den-
ton et al., 1968; Yamamoto et al., 1995a, 1995b).
Ajello (1958) isolated C. neoformans from both
pigeon and chicken habitats. However, there are

07 | only a few reports of isolation of this organism
31 from chicken habitats, and the isolation rate of
4004291 C. neoformans from such environments is quite
27 low. Walter and Yee (1968) attributed the growth
300 {5 | inhibitory effect of chicken dr_oppings on C. neofor-
mans to the presence of a high molecular growth
234
2()()-21
Table 1. Incidence of C. neoformans isolated from chicken
1004197 excreta
7 o Houses Villages Serotype
0"15‘?-~-(1Y’ T T T T T T T T T ]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Dry season 36/150 (24%)* 24/50 (48%)* All type A
closed circles: temparature Rainy season 6/150 (4%) 6/50 (12%) All type A

open circles: rainfall

Figure 1. Climatic data for Chiang Rai in northern Thailand

Copyright © 2004 John Wiley & Sons, Ltd.

Data are number of isolates/total number examined (percentage).
*p-< 0.05, compared with the rainy season.

Yeast 2004; 21: 809-812.
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inhibitory substance and the high alkalinity of the
droppings, which may explain the failure of isola-
tion of the organism from chicken excreta. Also,
Kielstein (1996) showed that the increase of pH is
not regarded as responsible for the survival of C.
neoformans in the birds’ droppings.

In the Phayao province of northern Thailand,
most people breed chickens in their yards. In
the present study, we cultured aged and well-
weathered faeces because birds faeces are not a
primary source of C. neoformans (Monga et al.,
1971; Littman and Walter, 1968). We succeeded
in isolating C. neoformans from Phayao chicken
excreta with a high isolation rate of 24% (36/150
houses) and showed an even higher isolation rate
of 48% in 24/50 villages. Once C. neoformans is
detected from one house, it is likely that there is
C. neoformans in faeces from other houses in the
same village. The isolation of C. neoformans is dif-
ficult because its growth on media may be affected
by a variety of biotic factors, such as soil bacteria,
amoebae, mites or sow bugs that are capable of
inhibiting or killing the fungi. The weather in Thai-
land is considered appropriate for the growth of C.
neoformans, with a mean temperature of 26-30°C,
and differs in rainy and dry seasons (Figure 1).
Several studies have reported seasonal variation
in isolation of C. neoformans from patients with
AIDS (Bell et al., 2001; Bogaerts efal., 1999:
Sorvillo et al., 1997). According to these reports,
cryptococcosis in patients with AIDS is predomi-
nant in the rainy season, although our data showed
the counterview. In cases where a patient inhales
a lot of the pathogen in the dry season, the infec-
tion may become manifest after about a 6 month
latency period. Thus, it is conceivable that the sea-
sonal predominance of C. neoformans isolation is
an important factor in cryptococcal infection. On
the other hand, seasonal differences in the isola-
tion rates do not necessarily account for the latency
period of cryptococcosis. Considering a report of
years-long latency, however, the most important
factor that affects cryptococcal sideration is the host
immune status. Endogenous reactivation of crypto-
coccosis, like tuberculosis, is also possible (Dromer
et al., 1992; Blasi et al., 2001).

Generally, there is a high incidence of C. neo-
formans serotype B infection among the non-AIDS
population in Thailand (Kwon-Chung and Ben-
nett, 1984). However, our results showed that CSF
isolates from AIDS patients were all of serotype

Copyright © 2004 John Wiley & Sons, Ltd.
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A. These findings suggest that C. neoformans in
the natural environment could cause cryptococcal
meningitis. Yamamoto et al. (19952a) used strain-
typing analysis by random amplified polymorphic
DNA (RAPD) to confirm the genetic correlation
between environmental isolates of C. neoformans
and clinical isolates from patients with pulmonary
cryptococcosis. In this regard, strain-typing studies
are essential to determine the relationship between
clinical and environmental isolates. Once the origin
of infection is confirmed, this information could
be useful for prevention of cryptococcal menin-
gitis in such endemic areas as Phayao. In this
study, although we tried to examine the relationship
between environmental and clinical isolates of C.
neoformans in Phayao province using RAPD anal-
ysis, RAPD did not reveal any clear relationships
due to its poor resolution.

Our ultimate goal is to reduce the incidence
of fatal cryptococcal infections. Further studies
are needed to confirm our results in order to
establish the importance of simple methods to
prevent infection, such as effective removal or
elimination of dry piled faeces.
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