RENDVRNEHHIVEOEFRFEDTCDH DR 37

3. EAMREE & IZMEGA % i\ TREBHRIT % 1T 72,
[RIERRE]
L#EFERRE]
F 72, pFGO1 25 E 512G LR & FHwC
BT 4 R L A HIV goms RNA S S2F oy RIEC 2 enviH i;é‘z % clonia:evlvj; }?;LE % }ﬂ293T
PBMC 7 & fifiH L 72 proviral DNA #8651 & LT, env ; S S S

- HHE 2 transfection L. recombinant HIV-1 % & B3¢
FHIF % PCR L CHNE L 72, o HWT, . .
v i &= Emf'ﬁ L7z Catewray BP LI %)ig L% %87, TN %, CD4. CD4+CXCR4.
pFGO1|Z 7 10— = 7" L, sequencef# T & 1T o 72,

B} CD4+CCRS % 56 Bl L T2 5 NP2 Mg 12 & e & ¢,
vpu% & ¢ env A D ORF (2 stop codon 13728 72 722 o " i i

48 1% 12 cell 1 % %% L Renilla lucif N
Foo VIRRDUEREI & GencoPheno k& 0T, gl o St L Benila e it
Bttt ke Lz, $72, envaE D sequence © b B Y A N C

PVLP IFC Xmal Xmal

Yy wt

oro o I

= (N~ 1 [ I]Aenv@ PojA
IZILILJ Li] o [

% plasma X1/5 X1/5 x1/5

RT-PCR nnn a.

10 204008 M PI(-)
pro va.jwc T OEBOOOOEE
s s A 24CA
< QOO T
cloning 50 PR activity = -
(InFusion) ¥ luciferase
.
pVLP-pro We's!
6
luciferase
transfection DRTV
Culture for 48 hrs. ol e
®@'Q E ———
30 T
VL p24 assay T
supgrnatant -
doby |+
Cell lysate o o o
Lucuferase assay ICSOMDEH | C troughiBlFE

X1 : VLP ELISAZEDERS
m#ERDHIV-1 genome RNAD S protease B ##EIEL. pVLP INF(ZInFusion systemZBRW\WToO—=49 3. 293Tifl
falCtransfection L. &R D p24. cell lysatedd luciferase;&EN S protease & EESHET 5, 967V T L — MERAWTRS
HREEREL. ICO0EEHT D,

(a) pFGO2 Rluc vX

U3R U5 pTAC lacZo U3R U5

Bl il > LT
5’LTR attR1 attR2 3’LTR

Modified Gateway cassette

b env RI8—D

clonin clonin,
tat v rev ] . o fie ¢
RS B o T
EEAT === -
rev tat pFGO1-e FGO2 Rluc
plasma attB1 attB2 ?
(Gateway BP Rx.) (Gateway LR Rx.)
c) recombinant virus(<.
Rluc.
LTR TR infection

3 W " Renilla Luciferase Assay

NP-2/CD4, NP-2/CD4/RS5, NP-2/CDA4/X4

transfection /@
supernatant/J@x‘Im
nat?l,/

293T er
Culture for 48 hrs.
Renilla Luciferase Assay

K2 : recombinant HIV-1 ZBU\ g0 RS AR EDE DB
R envEZ ST pFGO 1 K5 envz cloning ATAEE pFGO2 (a)., Gateway cloning system|(Z&d pFGO2~MDcloning /5
7% (b) &, recombinant HIV-1 Zf# o e isEMERIBEUSGEE (). pFGO 1. pCTLRIuc M transfection i FNZ N luciferase.
Renilla luciferase ZRIE T 5 & CeHii g9 ENABETH D,

pFGO2 Rluc 3pg @

P24 assay
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1L, CDAD A% FEI L TV B NP-2D Rluc iF M
249 % CD4+CXXR4 ¥ 7213 CD4+CCR5 D Rluc iFH P
D% RD T, env(-)®D pFGO1 D Rluc iF M1l %
WTU A VAR L MHIE LEHE L 72,

FRAE 13 duplicate T3MEfGE L, F¥EEX 77— 5 &
LCALA, £/, CXCR4FRIMMEHIV-1E LT
HXB-2, CCR5¥g[H M HIV-1 & L T JRFL ® envi i
A HLAGA A 72 virus B 72

(R~ D)

BRIy 74— Farvy P2 ETERIL
2o Tz, BFILESEZLL. BAIYFE SR
WX IZERE L7,

C. WIFERIR

1. subtype CEHImiEHIV BERERCXT D
salvage &%

HENW BT REREOREREZN3-allR”T,
LPV i BE i 1% A3 BE A1  subtype B HIV-1 H 3 protease
DT I BEEF] (320) L. [E7 G 7 AT R R
IEEIEE 2 B 43 5\ 72 7202 72 Subtype C O & et 43
Fru—r& L TpindieClD7 I/ FBEHI %R,
BE2OH SN2 10— ThAH NMC 25612 1%
i P B2 B % BRD T A o 728, VRIS B L BRI
ENTBEPS/ES N7 O — 2 NMC 271 12 I12BEIC
VRAZLRZ O, 74 )V AR ISR L 728
A NMC307 T X M461, 154VAShlb - 72, VLP
ELISA %% W T ERBEIRA % 1TH &, NMC 307 T
FLPVIZHt L CLPV &M @ 320 & A% 0 i i

(B FRRT

= 7
320

HrRL, BEFHICXAGSSETREZ/RLZ (K
3

NSO Z D EITREE & H IZDRV % key drug
ETAHHIVIBEZITo 2L 2 A BIF B %1587
(X 4-a,b),

2. EERMHREE DR

(B FERERER]

NMCI191, NMC192 =L Z N DFARD 5 1572 HIV
genome RNA & proviral DNA 6 #2167 10—
1572 X5-a,b& M6-a, bICVIFHIRD T I BRIC
F & dgIm M, false positive rate (FPR) B X OSSRt
JENT OFEFR % /R T o Geno2Pheno |2 & % fi##T Tl
NMC 19113 X4F5[1E, NMC 19213 R5 8117 & &
N7z,

[recombinant HIV-1 % B\ = RIFEIGE]

pFG02 % F] \» T reombinant HIV-1 % /R L, J&Y
FEERZ AT o720 NMC 191 KD env i MLAAA 72
A )V A & dual tropicZ /R L7z (K 5-¢c)o F 7,
NMC192 TOfFHT CIER5FMAMEE R L7z (M6-c)o

D. &%

VLP ELISAEF, T F CEAIMMERMELRLIE
FEIZEAE L 72 subtype B HIV-1 EEYER) CH H M % #
L TE725, 4 EOME T, non-subtype C HIV-1
O protease {E EDFHli I b FIHTTFETH 5 Z & AR
S M7z, Protease inhibitor (X, subtype |2 & - Tld,
BEREBRAITHRERZEIET L TWIGATH
o BIfE, av¥a—%vIal—varilL bk

m PQVTLWORPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGIGGF IKVRQYDQILIEICGHKAIGTVLVGPTPVNI IGRNLLTQIGCTLNF
x I----VA D I 2 P s N Moot

pindieC1 —-I R---Q VNL--K P 33 I M---L---——-
NMC256 -1 S-K X EEVE! M

NMC271 -1 K X-2G EEVP M

NMC307  --x F-S-K-A PG--—--1 EEV M

(b) BEF MR

Clones subtype LPV DRV Major Res'istance Minor Restistance

VLP* GSS VLP* GSS Mutations Mutations

HXB2 B 242 0 3.7 0 - -

320 B 1611.2 65 19.0 2 M46L’L|::h\;' vazr, Llo'{,;giﬁslglll\llé;ns'
NMC256 (o 196 O 3.8 None None
NMC271 C 86.0 25 2.6 V82A None
NMC307 € 1658.6 51 8.1 2 M4é6l, 154V, V82A L10F

3 : FRIMIHEHRE DR
BLTAREDERZ (a). BREMEREDHERZ (b) (ORI, HXB2ODICE0(CHTEIO—DIC50 D% VLP ELISAEDSRS

REUTRY, * GSS : Genotypic susceptibility score
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NMC307

1000000 ——m—————~-»—/f‘~>v<—‘-\
100000

(a) -y (b)
. TVD+DRV/r R
Ak 250 NMC271
E 1000000 10000000 v
= 100000 E
QJ
S 10000 +—\— 7
g
> 1000 g 10000
© ~—~
E 100 T 1000
© o
S 10 ; : = 100
o o =
xg.eq’}g A0 f\:\:\% ,\}.Q’LTL ,Q/.Qeg ,»09 » _\"1«'1’5 > 10
A0
\99%‘

X4 : subtype CRABIDEEZE

BEOAERBZ (a). ROBERZEE (b) IR,
DUl

(a)

A
AN
O

o
x\'@}

®©
o
A

NMC191_1.V_env CTRPNNNTRKGIHLGPGRAWYATEK i
NMC191.2.V_env CTRPNNNTRKGINLGPGRAWYTTEKIIGDIRKAHC 1.7 X4
Plasma NMC191.3.V_env CTRPNNNTRKGINLGPGRAWYATEKIIGDIRKAHC 18 X4
(viral RNA) NMC191.4.V_env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 1.7 X4
NMC191.5 V_env CTRPNNNTRKGINLGPGRAWYATEKIIGDIRKAHC 18 X4
NMC191.6.V_env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 17 X4
NMC191_1.G_env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 17 X4
NMC191.2 G env CTRPNNNTRKGINLGPGRAWYATEKIIGDIRKAHC 18 X4
PBMC NMC191.3 G env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 17 X4
(proviral DNA) | NMC191.4.G env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 17 X4
NMC191.5 G env CTRPNNNTRKGIHLGPGRAWYATEKIIGDIRKAHC 17 X4
NMC191.6 G_env CTRPNNNTRKGIHLGPGRAWYATEKI IGDIRKAHC 17 X4
(b) 59— @ NMC191_4_V_env
51 {E. NMC191_6_V_env
17|- @ NMC191_1_V_env
- @ NMC191_3_V_env
44— @ NMC191_5_V_env
& L A NMC191_2_G_env
L @ NMC191_2 V_env
A NMC191_3_G_env
A NMC191_1_G_env
A NMC191_6_G_env
¢ A NMC191_4_G_env
A NMC191_5 G_env
W HXB2_K03455
I—
0.01
()
NMC191 pFG02 Rluc NMC191 pFG02 Rluc
1000.0 1000.0 -
100.0 100.0
10.0 10.0
1.0 1.0
01 0.1
1911 {191 2 | 1915 | 191_6 [191_g1|191 g2|191 g3]191 g4|191 g5[191 g6
|-co4+x4 86.7 | 421 | 363 | 385 | 150 | 657 | 366 | 314 | 361 | 2638 IICD4*X4 5.5 3721 1.8 0.9
{mcDa+Rs| 136.8 | 199.0 [ 1149 | 745 | 465 | 1535 [ 1275 [ 1323 [ 1214 | 842 [mcoasrs] 30 17 860.8 05

X5 : NMC191 DfsmI&EER
Geno2Pheno [C KD ETIER (a). RFEBITER (b) BLUKRRARERR (0) DRERERT. MEAD 1.0, NP-1 CD4 &
B U Renilla luciferase /&4 ZRTHBE. DG, BREELNEVNT ERETRT. NMC 191 hSESNfcoO—(F2 T dual tropic

ZRUTEe

»\'D‘
[\
A

RICDWTIE. DRV/rZZTHAEIHIVEEZTL. D1 )L ZBDINHICH
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SEREAM R OREEE D [FEF 24T > TW A 25, non-sub-
type B HIV-1 protease Dffi&ET— ¥ SRS NLTW 5B &
EDPOBED L BMEAZET AR TH D, 71
A5rHE, MLAE X HIV-1 DVER I MR T Lo
S H %, fi%51L VLP ELISAE: Z 10 L 72
BRAELBEICH DL WIREETH L L EZ b,
NMC 191 2*51%7212 7 1 — % F\» T pseudotype
HIV-1 Z PR, RBBA % A A 7225, NMC 191 H
HDenvZFHEH S D LI ICHCMBHEEICLD
TR ANAEDPRON L VIGEENH oD, ~
00—, EBREOIXLDEDVIEFICTKRED, -7,
Z T T, pFGO2 % H Vv T recombinant HIV-1
VBT 5 HED, BHIRE LR REEZBLEDN
T & 72, Gateway system (& BP S, LRt % one

tube CHEFE L TITH Z LA TETH ), BUE, o

ke v TR R A % it L T\ 5,
A, #ES L 72k o 9 B NMC 191 13 dual tropic
CHIEENT 5B, envEREOIEEEY &
Geno2Pheno & fl] > & § 4 \{nF Rl fn 4 & BRI f
BEOFBRZ BT A LICL Y, BrakEHE
5T I /BERICETHMAIE SN D e
Hbo T, BKREE, MVCE2ER L72BHEDH
BB LWBITTAZ L1250, RSB L UOX4Fg M
HIV-1 DEERIEZR DS 222 NN D 5,

E. &5

Z M F TITHESL L 72 HIV-1 protease I 14 5-ili i C
& % VLP ELISA#: 1. non-subtype C HIV-1 protease
B L COEMEDOFFMATRETH ) . AT
HRRAENDICHD T RETH o 72,

(a) Sample Sample name. V3 region FPR HEER
NMC192.2 V_env CSRP" ' " &RK IPLGPGR™ Y &GIIG' IRQ™HC 833 R5
NMC192.3 V_env CSRP’ ' ' 9RK" IHLGPGQ"LY"®GIIG' IRQ~HC 98.3 R5
Plasma NMC192 4 V_env CeRP' ' ' @RK” IRIGPGQ"LY"®GIIG’' IRQ"HC 83 R5
(viral RNA) NMC192 5 V_env CeRP' ' ' @RK IRIGPGQ" LY ®&GIIG' IRQ“HC 83 RS
NMC192.6_V_env CsRP' ' ' @RK” IRIGPGQ" ¢Y~&GIIG' IRQ™HC 54.4 R5
NMC192.7.V_env CsRP' ' ' wRK” IRIGPGQ"LY"®GIIG' IRQ™HC 83 R5
NMC192_1 G env CeRP’ ' ' &RK” IRIGPGQ"LY"8GIIG' IRQ™HC 83 RS
NMC192 2 G_env CsRP' ' ' ®RK" IRIGPGQ™LY"&GIIG' IRQ™HC 83 R5
PBMC NMC192_3 G_env CeRP’ ' "®RK IRIGPG™~ LY &BIIG' IRQ™HC 89.1 RS
(proviral DNA) | NMC192.4_G_env CeRP' ' ' SRK” TRIGPGQ"LY“®8GIIG' IRQ™HC 83 RS
NMC192.5 G_env CeRP' ' ‘' @RK” IRIGPGQ" LY ®GIIG' IRQ™HC 83 R5
NMC192 6_G_env CsRP" ' " ®RK IRIGPGQ™LY"&GIIG' IRQ™HC 83 RS

® NMC192_4_V_env

(b) @ NMC192_3 V_env
@ NMC192_6_V_env
A NMC192_1_G_env
A NMC192_5_G_env
381 100l ANMC192.4 G _env
® NMC192_7_V_env
@ NMC192_5_V_env
A NMC192 3_G_env
A NMC192 2 G_env
@ NMC192 2 V_env
M HXB2_U03455
e—y * NMC192_G_6(%. sequence X —HEED THOTRITH BRI L 1=,
0.01
(c)
NMC192 pFG02 Rluc NMC192 pFGO02 Rluc
1000.0 1000.0
100.0 100.0
100 |— —-
10 |y
1.0
ot 192
£ 0.1
192.2(192.3 1192 4(1925|192 6{192.7 |~ 5 5 & = = (IRl | HXBZ TREL ey
sCD4+X4| 10 | 15 | 22 | 11 [ 15 | 19 [ 09 [ 08 [ 10 [ 19 [ 12 | 08 | [scpasxa| 10 282.8 12 11
[mcpatRs| 158 | 824 | 502 | 43 [2075| 114 | 09 | 458 | 2017|1927 | 47.2 | 445 [mcoasrs| 27 15 186.5 11

H6 . NMC192DIEEMRERR  Geno2Pheno [Tk 2 ARATIESR
(8), REFMFATIER (b) BRORRIRERR (0) DIERERT. HE#D 1.0F. NP-1 CD4 £ U Renilla luciferase it %
MIBE. TEDE. BEENEVNCEZRT . NMC 1920 585N e 00—V DA (FREE@EESR Ui,
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W R B 2R env DR PEIX . pFGO2 % AW T

recombinant HIV-1 ZERK$ 5 Z L IZ X W EFlid 5 &
ENRTRETHo, BEHVWL R TW S
Geno2Pheno |2 & % BAR T HIMRAE O FE £ O % L MR
& ICERTH 5,

F.

1y

2)

e s &

Hirano A, Ikemura K, Takahashi M, Shibata M,
Amioka K, Nomura T, Yokomaku Y, Sugiura W:
Lack of Correlation Between UGT1A1*6, *28
Genotypes, and Plasma Raltegravir Concentrations
in Japanese HIV Type 1-Infected Patients. AIDS
Res Hum Retroviruses. 2011 Nov 9. [Epub ahead of
print]

Fujisaki S, Yokomaku Y, Shiino T, Koibuchi T,
Hattori J, Ibe S, Iwatani Y, Iwamoto A, Shirasaka T,
Hamaguchi M, Sugiura W: Outbreak of infections
by hepatitis B virus genotype A and transmission of
genetic drug resistance in patients coinfected with
HIV-1 in Japan. J Clin Microbiol. 49(3):1017-
24,2011

AWERE O - S8R (PEZ &)

FE% L
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mHIVEODMER DR EDRET

Higes s
- AH A

o) o

() EYEREEREME TSI 8% - REREY 5 —

S]]

HRES
HAANHIVBRE(CH(T D EIE LEEDREZ R\ < BEITBE RIRED LOERECRP (hs-
CRP). MAICMA-1. VCAM-1ZRHWCHET IR ZEEF Chd. F/c24RRERTE R
FEST7ZRL). HIVERRIMARERE (CHIT DB MEDRERFRICEI T MR EEMPTHD. KIEH
HIDIEVWBDDEFIRAH (80%) [CRUMEA N SOBKRETF K2 RHEMENH SN,

HIV ZZE [CH 1T 2 BREE LE

A. WHEHK

PUHIVIE DM IS HIV RS E O F % % KRt
L7chs, £O—F CHEEORIERASRIELE 2 o Tw
bo FRIZ7O T T —EHERICIZREEFEEITK
SHHET, PIRSIC LV LHEED Y 2 7 S LR
THEDHREVHFAET S, F72T7 30 ENV G L
ED) A7 RHRSE, MENRMBEEGESTS 2
EFHME SN TSP EmITH TWa VY, T4 IZH
ARANHIVEZREZ X, HRAESEICE LG - KIS Y
AV HTTHLIEEERFEEDHIFE, BERIFE
W28 <\ 32%D HAR NHIVIEGE DM 5 2Dl -
ME)VAZEZFETAIEEZHLNIZ L. £7213
HIVEGRE ICB T 2B RBICGEDLE, ThbD
- BRI ) A7 2 B S, A XY s ZAE#T 5
D HIVEEEE P RIFEEZIT) LCHEFEICEE
iR E D EEZONDL, KIFRIE HARAHIVE
BB LERMALEDEREZHSNICTH I L
»HWE LTEML,

B. Wik

SHENIREE Z MR B X O % CRP (hs-CRP) .
M ICMA-1, VCAM-1, HIVEEIEH . (LK

fERRET-L Vo 7o 7 — 7 ZREWTAY I IUE L 72, Bk
TEALDOFFA & L C SHBIREE Z I ARAT 12 & 0 MR SAE)
Ik @ N 5 A S S RJE (carotid intima media thick-
ness (IMT)) @9 L KIMT (max-IMT) & 75 —
7 DA, =B CRP (hs-CRP). ILH ICMA-I,
VCAM-1 T #RET L 720 AW I SHBYIRE S5 )k i
DIEFEMEEREE L AL T AR MITLI L%
HEY & L T max-IMT 3 SHED R 5 0 10 7 T 1 Ay
7 b IntimaScope {2 & V) BHHI L 726

FEREZ D 72 o TIEEPREREDZE L ~ 7 —fiH
FESOARETER L,

C. MR R
D. %%

HEE G £ 40060120 LD > ) —FERI K
20160, Z @9 HEEERAEA T R EES0H THAE
bV M) R THL, COFFTRED) bW
BRICT T — 27 2T HEFIFAFIREDOHIC,
I GEPRBE NSO DO FLNIME 1 N>
MR L7z, (SOMBERIFEHME | AMEE, 50
RE R EHE | BUNAEE, cOmaR R . A%
TEFRME)

BREEFOLY M) — 2O TWEEIATH S
A ODRIMEA NS NEEFHORZ ) —= v 7
EHWE L TOREZEBINEEEZ D,
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E. &5

HHEEFOLY V) —2fOTWVAEEIATHA
B5, DIRILE A XY NEIREFHDOAZ ) —= 0 7k
HEHHE L TOMEEZERTRELEEZ B,

HIVZRMAREE CHSIFDRMmME S XY b
Br7z B & U Te RMEDRRERZH

A. WIEHMW

HARANHIVIEGE IS BT A ME A N> b2 ED
& ORI THIVERSE 2 BT 5 BIRBEALE | 1250
L72EBNTHDH, SHICEEMAREETIFD
WIMEEIC XD, BEFEAHBIMZBE LR TV, i
TEEMAFEESBRHLLo2oH ), BlLELX S
R4 5 B b WIMERNIC S 5 . ARIFFEIE HIV ERGRm
KREEICBITAWMEA N N FHEEME L
EIMEOEREBHEY B E LTIT),

B. WL

24 ¢ B HATEY T MR 2 W CHLE O FF-Al % 17
272, THREFHERAES X OEEECRP (hs-
CRP). [flFICMA-1, VCAM-1, HIVE#EIEH ., [
I R T & Voo 7 — & 2 BERT A9 ICIUE L
720

FERiIZ B 72 o TIIEV ERERETEE >~ & —fHHE
FEEORBEEFTERL 2,

C. MRS ET
D. %%

Bioxr M) —ERKSH. BB, F£#
43-64F THIMES2E TH o 72, 4B BEHTH T
MEEHT & 5 i E 313 B [ 134/88mmhg, 7% [
128/80mmhg THREABIMLE % A3 A EBIL 450 (80%)
TH o7, RHRMEEIMIILE A XY NHEOGR
HFe3nTBY), ZAFERTHLIENL, &
MEDEY) 2 EEHPLETH S EATREENT,

E. i

BHEEMOLZY V) —2#OTWBEEIATHD
B RIE A XY MEFOA 7 ) — = 7t
HE L TOIMETEMTNEEER 5,

F. WIERE
1. SN HER

ZL

2. PRHERK

D AKHITA . BwEERRE SO - RLE A X b
HRETFD 72O DETEEIEROEH 45240 H
KRIA XF42011 FHKE

G. AW FERED B - B8R

=L
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K/“‘fqv @)

FIRZER DERRRDOEER

nle S WESEE
h 3& BHAA ) EUEREENEEYS— T 88 - MRERt5—
o & ERERER

MAEE
2006 FELIEICEE U HIVED S B, SILTISEILESILFEILDOHEEEDEREME
[CRET DR Z T o, 24 BL EBREROBETH o223/ S5 2048, RE 144 BOEZ=HIRE
FREFFHIVIIFID RSN CUOeh. SFDVEERTIEICED. 55 16ITEIILT IS E)UHEZS
EDOHRENERSNIc, BRBEAT234IHR 136 THEL &6 1 O HIVILENTESE S Nieh.
200 copies/mL I EDEAERENZDEFS)ILT IS EIUMHZERENHIR Uie 1 Bl CHhole.

A. WIEH®

PUHIV B O AR (PR W HIV RGO i F 508
BIRIC S Lo R, TN o BYE O IREE
BEIMLL. MHVEORMHEESCAMEIC L 215
BT & 5\ ITHERITHEOERE I X 2 GEKD
REGHEE R ->TW5S,

2006 4 LAREIZ 53 L 72 PtHIVEE (v e
DRV, 7)V7 %75 ENVRAL, ThF5¥E1) VETR, ¥
Z ¥ 17 MVC) (TFEA % HIV I A L TEEAF 03
FEVBYRREETHIED, FEFELOETLE
NI EZET S, OO EPIHIVE IR
DIAGE LI L 2 HESHEERIEFICBTLEH
BRI L 2 BH, TS OFHEPHIVEICET 5
RRERDIT L A LN DOATITLRTHEY, H
KNZBIFBEME - BREEOT— 13 %0, K
PRI HER T VB EO, BRANCBIT LA
B - ZEUOMEEY BN E 35,

B. W% h¥%

7 E R EEA e v 7 — T4 XJRE - BFgeE %
VI BV THRMHVEZ EGEEZIT- 72
HIVIEGE OREBEY . B E VTR
ZIEAT S %o

(fRIEE N DHECHER)
IR RDREIZ STz TIIEANEHFETE H1E
WEEDRV,

C. WIFERIR

REEIX, FVTFFSENLVRALE (U FFENLIC
LB L) ¥V F VDRV OPE I X 2 Kk
2 4 B 5% BH 2 3 [0 8% NRTI-sparing L ¥ 2 » D F
AR CET A BE 21T 72,

20094F 1 H D& 1B LI, 24P C RAL+DRVr O fif:
s (BOFEHZ2E& T %) 2B S 248D E
BB RETH o 72 DI IRITEE S (2012482 )
T23f (BH216), t2fl) THor (FRER
ZINBl - FHEEEEREEIER ). ) b7l D
HAEDLEIZ L BHEEIFFG SN EE TR R
HIV#f]l (<100 copies/mL) % 3K L T\ 7 W E B
THY ., 166 BIF 2 HIVIDH 2 3Z 8 L 72 IREETo
BHEHTH ol TOMAELED RN N-HH
ELTIE, BREE, NRTIOEFE. NRTI & [HHE
LEBELEERSE (TLVE—58) 2175845
rEO7 (Fl),

ZRE R AT C B HIVEPH 2525 L T 2 v 74
DEEHIMIZ 1408~ 46 B TH > 72, BIEHM T
B 5 2 2 IE R RC HA T A R BRI 5 hvie
2o 7275, 200 copies/mL A il DX S ifli > HIV ILAE
SHITEZE SN,

B2 HIVIIHI 2SS 5 M- IRRE T E S hu/z 1661
DEFHEHIMZ 1448~ 33/ TH o 72, BEEHCHWF
1], RAL7 LV — 12 X 2 #1461 2515 i
IEICE ST, K2 14809 L8BITHAR L &1
DHIV MEAFFER S N7z 9 B 76 TIEHIVIME X
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200 copies/mL it & Il T & 1) Frl i R 2 2 135
RENTWZR WA, 14]T200 copies/mL % #8 2 %
HIV ILE & & B I2HH O RALE#EZ B o M AR
SN enb, BRAEEPFEINTWV S,
T/RENEECHAEDLEPLDOEFREFD )
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Amebiasis in HIV-1-Infected Japanese Men: Clinical
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Abstract

Invasive amebic diseases caused by Entamoeba histolytica are increasing among men who have sex with men and co-
infection of ameba and HIV-1.is an emerging problem in developed East Asian countries. To charactetize the clinical and
epidemiological features of invasive amebiasis in HIV-1 patients, the medical records of 170 co-infected cases were analyzed
retrospectively, and E. histolytica genotype was assayed in 14 cases. In this series of HIV-1-infected patients, clinical
presentation of invasive amebiasis was similar to that described in the normal host. High fever, leukocytosis and high CRP
were associated with extraluminal amebic diseases. Two cases died from amebic colitis (resulting in intestinal perforation in
one and gastrointestinal bleeding in one), and three cases died from causes unrelated to ‘amebiasis. Treatment with
metronidazole or tinidazole was successful in the other 165 cases. Luminal treatment was provided to 83 patients following
metronidazole or tinidazole treatment. However, amebiasis recurred in 6 of these, a frequency similar to that seen in
patients who did not receive luminal treatment. Recurrence was more frequent in HCV-antibody positive individuals and
those who acquired syphilis during the follow-up period. Various genotypes of E. histolytica were identified in 14 patients
but there was no. correlation between genotype and clinical features. The outcome of metronidazole and tinidazole
treatment of uncomplicated amebiasis was- excellent even in" HIV-1-infected individuals. Luminal treatment following
metronidazole or tinidazole treatment does not reduce recurrence of amebiasis in high risk populations probably due to

amebic re-infection.
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Introduction

Invasive amebiasis (IA) caused by Enlamoeba histolytica is the
second most common cause of mortality associated with parasitic
infections worldwide, accounting for 40,000 to 100,000 deaths
annually [1]. Amebiasis is transmitted by ingestion of food or
water containing the cyst form of £. histolylica, which is prevalent in
developing countries in Central and South America, Asia, and
Africa. In the developed countries, most cases arise in travelers and
immigrants from such endemic areas [2]. Recently, however, three
developed East Asian countries (Japan, Taiwan, and South Korea)
reported increased risk for amebiasis among men who have sex
with men (MSM) due to oral-anal sexual contact [3-12]. The
annual incidence of human immunodeficiency virus type 1 (HIV-
1) infection is also increasing among MSM in these countries [13-
17], resulting in growing concern on IA in HIV-l-infected MSM
[6,9-12,18]. The recommended treatment for IA is metronidazole
(750 mg t. i. d. for 10 days) or tinidazole (2 ¢ q. d. for 3 days),
followed by a luminal agent (paromomycin 500 mg t. i. d. for 10
days or diloxanide furoate 500 mg t. i. d. for 10 days) to eliminate
intestinal colonization [18,19]. A previous report described no
difference in the response to metronidazole or tinidazole treatment
between HIV-1-positive and —negative IA patients [20]. However,
the efficacy of luminal treatment in preventing recurrence, which
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can arise by relapse or re-infection, has not yet been assessed
rigorously. In this study, we retrospectively analyzed 170 HIV-1-
infected Japanese patients with IA, together with genomic typing
of E. histolylica in 14 of these patients, and delineated the clinical
features of IA in HIV-l-infected individuals and the efficacy of
metronidazole, tinidazole and luminal treatment.

Methods

Ethics statement

The Institutional Review Board of National Center for Global
Health and Medicine (Tokyo, Japan) approved this study. All
patients who provided clinical samples for genotyping of F.
listolytica gave written informed consent.

Case review

The medical records of HIV-1-infected cases diagnosed with IA
at the AIDS Clinical Center, National Center for Global Health
and Medicine, between April 1997 and March 2010, were
reviewed. The diagnosis of IA was made when one of the following
criteria was satisfied; 1) identification of and/or positive PCR
(methods; see below) in clinical specimens (stool or punctuate-
exudate) for erythrophagocytic trophozoites in patients with [A-
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Author Summary

Amebiasis is Usually transmitted by ingestion of contam-
inated food or water in developing countries. Recently,
however, increased risk for amebiasis among men who
have sex with men (MSM) due to oral-anal sexual contact
was- reported:in developed countries, resulting in growing
concern on amebiasis in HIV-1-infected MSM. The recom-
mended - treatment of amebiasis is metronidazole or
tinidazole, followed: by a- luminal - agent to -eliminate
intestinal - cyst colonization. However, the - efficacy of
luminal treatment in preventing. recurrence has not been
assessed yet. In this study, ‘we analyzed the medical
~records of 170 patients with amebiasis and. HIV-1. co-
infection. Treatment with metronidazole or tinidazole was
excellent whereas luminal treatment did not reduce the
frequency of recurrence of amebiasis. Recurrence was
more frequent in those MSM with signs of sexual activity
such as syphilis infection. Luminal. treatment following
metronidazole or tinidazole treatment does not reduce
recurrence of amebiasis in high risk populations.

related symptoms, e.g., fever and liver abscess, or tenesmus and
diarrhea, 2) high serum titer (>1:100) for antibody against E.
listolytica in patients with IA-related symptoms in whom microbi-
ological cultures or histological examination of clinical specimens
did not identify any pathogen, and who showed improvement of
TA symptoms following metronidazole or tinidazole monotherapy
[10-12]. The medical records were surveyed for patients’
characteristics, presenting forms of clinical IA [e.g., colitis, amebic
liver abscess (ALA), and perianal abscess], HIV-l-induced
immunocompromised status, and symptoms, laboratory data and
serological markers of other sexually-transmitted diseases (STD)
including syphilis, hepatitis B and C viruses (HBV and HCV).
After completion of treatment for IA, the medical records were
followed-up until March 2010, excluding those cases found to have
died or lost to follow-up.

Genotyping of E. histolytica

To determine the strains of E. fustolytica among HIV-1-infected
Japanese patients, genotyping of E. histolptica was performed in
patients who were PCR positive. The PCR method was used for the
first time in our clinic for the diagnosis of amebiasis in December
2008, and since then 14 patients had been diagnosed as IA based on a
positive PCR. For the PCR, DNAs were extracted from various
biological specimens (e.g., stool, colon wash and punctuate-exudate)
by using QIAamp DNA stool Mini Kit (Qiagen, Valencia, CA).
Polymerase chain reactions were performed with specific sets of
primers designed to target each of 6 loci (D-A, $-Q, R-R, A-L, ST~
D, and N-K) of tRNA-linked polymorphic short tandem repeats
(STR), as described previously [21]. The PCR product was
sequenced by ABI 3130XL Genetic Analyzer (Applied Biosystem,
Foster city, CA) in both forward and reverse directions. Phylogenetic
analysis and genotyping were performed as described previously [22].

Statistical analysis

Differences in patients’ characteristics and clinical features were
examined using the chi-square test or nonparametric test. The
cumulative risk for recurrence was analyzed by the Kaplan-Meier
method, and differences were tested by the log-rank test. The Cox
proportional hazards model was used to assess the impact of luminal
treatment on the recurrence rate after adjustment for other factors.
The hazard ratio and 95% confidence interval were calculated. P
values less than 0.05 were considered to denote statistical
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significance. All statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS Inc., Chicago, IL).

Results

Clinical data and response to treatment

TA was diagnosed in 170 HIV-l-infected cases between April
1997 and March 2010 (including amebic colitis, n=102; ALA,
n=63; and perianal abscess, n =5, Table 1). Thirty-three patients
had two of the above three clinical forms of IA. All patients were
males and 164/170 (96.5%) were MSM. High rates of positive
TPHA (Treponema pallidum hemagglutination assay) (71.2%) and
HBV exposure (HBs antigen-positive, HBs antibody-positive, or
HBc antibody-positive) (60.0%) were observed. No significant
differences were seen in CD4 counts, HIV-1 loads, coexisting AIDS
definite disease and the proportion of patients treated with
antiretrovirals, suggesting that HIV-induced immunocompromised
status did not have an impact on the clinical presentation of amebic
infection, in agreement with previous data [12]. In cases of amebic
colitis (n = 102), diarrhea (69.7%) was the most common symptom
followed by dysentery (55.9%) (Table 2). Fever (>37.5°C) was seen
in only 20 patients (19.6%), including 5 cases with perforative
peritonitis. In cases with ALA (n=63), fever (95.2%) was the most
common symptom followed by abdominal pain (55.6%). Diarrhea
(46.0%) and dysentery (19.0%) were only seen in less than half of
ALA cases. Single abscess (72.6%) was identified in most cases. Liver
abscesses were seen more {requently in the right lobe (70.5%) than
the left (9.8%). Nine patients (14.3%) had pleuritis (considered a co-
existing disease), as well as abscesses in the right lobe, and 7 of these
presented chest pain. Comparison of physical and laboratory data
showed higher peak body temperature (BT), leukocyte count and C
reactive protein (CRP) in ALA cases (Table 2) and perforative
peritonitis cases (data not shown) compared with colitis cases,
indicating that high fever, leukocytosis and high CRP could be the
signs of extraluminal amebiasis. It is reported that high fever and
leukocytosis are also common in ALA patients free of HIV-1
infection, though both parameters were unusually associated with
simple amebic colitis [23]. In ALA cases, however, leukocyte count
correlated positively with CD4 count (data not shown in tables:
Pearson product-moment correlation coeflicient 0.36, p value 0.004)
and negatively with HIV-RNA load (Pearson product-moment
correlation coefficient -0.28, p value 0.03), but CRP correlated
neither with CD4 count nor HIV-RNA load (CRP-CD4, p=0.81,
CRP-HIV-RNA, p=0.32). There were also no correlations
between CD4 count, HIV-RNA load, BT, leukocyte count or
CRP and abscess size or number.

All patients were treated with metronidazole (750 mg t. 1. d. for
10 days) for 1A, with the exception of two who were treated with
tinidazole (2 g q. d. for 3 days). Complete remission of all IA
symptoms was observed in 165 patients including the two treated
with tinidazole. Five cases died within six months after diagnosis of
IA; two from complications related to amebic colitis (one
peritoneal perforation and one gastrointestinal bleeding), one
from malignant lymphoma, one from Preumocystis jirovecii pneu-
monia, and one from pulmonary thrombosis. The overall
mortality rate was 3% in this study, which was comparable to
those reported in non-HIV cases [2,23].

Recurrence after treatment

Luminal agents; paromomycin and diloxanide, are not approved
in Japan, and they were not always available in our facility during
the study period. After completion of IA treatment with
metronidazole or tinidazole, luminal agents were administered
when available. Consequently, 83 cases were treated with luminal

September 2011 | Volume 5 | Issue 9 | e1318



53
Co-Infection of Ameba and HIV

Table 1. Patient demographics, state of HIV, and serological markers.
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Age (years) [IOR] B1-44] . e
Male sex (%6) 63 (md) s(00) 170 (100)
Homosexual (%) ; 6301000 S50y 164(965)
Past Hlstory of amebnasus (%) k16' (15. N7) 9(143) 1 (20.0) k 26 (15. 3)”
CD4 count (u) 262 (98-308] 71 n2an 58 2690107-4031 0
HIV-RNA (log copxes/ml) 460 (389-532] 466 [391-5.11] 466 [393-5. 28] 070

:  28065)

1(200) 30 (176)
400 iy

2 (400) 02600

Data are median [interquartile range: IQR] or number (percentage) of patients.

31 case of colitis is included as co-existing diseases.

HBc-Ab positive.
doi:10.1371/journal.pntd.0001318.t001

agents; 38 cases with promomyein (500 mg t. 1. d. for 10 days) and
45 cases with diloxanide furoate (500 mg t. i. d. for 10 days). No
significant  differences were seen in patients’ characteristics,

Table 2. Clinical features of amoebic colitis and ALA.

Colitis (n=102) ALA (n=63) P value

Symptoms

Diarrhea (%)

29/63 (46.0)
12/63(190)
35/63 (55.)

71/102 (69.6)

<0.001

Peak BT( o) [IQR}3 390 [388-395]
WBC:‘(/HJ)E['QR]?;‘f 583044907580 11, 760 [9460 15 _oJ <0.001
CRP (mg/dl) [IQR 062 [0.16-3.02] 19.15 [10 53-2475]

<0.001
Frequency of diarhea' o .
: ‘ ; ’ 63/101 (624‘)’ -
210105
12/1“01 (HQ) k-

Size of abscess (mm). ﬂ -

= 5 times/day (%6)
6-10times (%)

= 11 times (%)

Location of abscess

17/62 (27.4)

Multiple (%) -

'Data of one case were not available.

®Data of two cases were not available.

3Data are median [interquartile range: IQR] or number (percentage) of patients.
BT: body temperature, WBC: White Blood Cell counts, CRP: C reactive protein.
doi:10.1371/journal.pntd.0001318.t002

3. www.plosntds.org

“Chi-square test or non-parametric test was performed for data of colitis and ALA.
UD: undetectable, ART: anti-retroviral therapy, TPHA test: Treponema pallidum Hemagglutination Assay test, HBV exposure: HBsAg-positive or HBsAb-positive, and/or

'5 cases of perforative peritonitis are included as co-existing diseases. Four cases were diagnosed coincidentally by colonoscopy in asymptomatic patients.
?31 cases of colitis, 1 case of perianal abscess, 9 cases of pleuritis, and 2 cases of peritonitis are included as co- existing diseases.

including HIV-1-induced immunocompromised status, serological
markers of other STD, and clinical forms and severity of amebiasis
between the 83 cases with luminal treatment and 82 cases who did
not receive such treatment (Table S1). The median follow-up period
after completion of metronidazole or tinidazole treatment was 50
months (inter quartile range: 19-853) in those who received luminal
treatment, and 43 months (inter quartile range: 23-98) in those
without.

Within the 12-month post-metronidazole treatment period,
recurrence of IA was noted in only two patients who did not
receive luminal treatment, suggesting reactivation of residual cysts
of E. histolytica (Figure 1). However, during the entire follow-up
period, six in each group expcrlcm,ed recurrence of IA, with no
significant difference in the recurrence frequency by the log-rank
chi-square test. Multivariate analysis showed that recurrence did
not correlate with past history of IA, CD4 count, TPHA, HBV
exposure (HBs antigen-positive or HBs antibody-positive), or the
presence of extraluminal IA disease (Table 3). However, a positive
HCYV antibody was significantly associated with IA recurrence.
Recurrence also tended to occur in those who acquired new
syphilis infection during the follow-up period, though the
difference did not reach statistical significance.

Genotypes of E. histolytica

Genotyping of E. hisiolytica was performed in samples obtained
from 14 patients between December 2009 and March 2010
(colitis, n=8; ALA, n=4; colitis and ALA, n=1; and perianal
abscess, n=1; Table S2). Eleven different genotypes were
recognized, including five genotypes (J8, J12, J13, J20, and J23)
identified previously in Japan [22], and six newly recognized
genotypes (J24-]29). There was no significant relation between £.
histolytica genotype and clinical presentation.

Discussion

In the present study, retrospective analysis of the medical
records of 170 patients with HIV-1-infection and IA showed no
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Figure 1. Kaplan-Meier estimates of time to IA recurrence. Cumulative probability of IA recurrence after completion of metronidazole or

tinidazole treatment with or without subsequent luminal treatment.
doi:10.1371/journal.pntd.0001318.g001

impact for HIV-l-induced immunocompromised status on the
clinical forms of amebiasis. The physical and laboratory findings
showed that high fever, leukocytosis and high CRP correlated with
extraluminal diseases of amebiasis. In ALA cases, however,
leukocyte count correlated positively with CD4 count and
negatively with HIV-RNA load, indicating that CRP is more
sensitive marker for the detection of the extraluminal diseases in
advanced immunocompromised patients.

Only five patients died after the diagnosis of IA; two from IA
complications and three from other causes. The results indicate

excellent outcome for HIV-1-infected individuals with uncompli-
cated amebiasis treated with metronidazole or tinidazole, in
agreement with previous reports on HIV and non-HIV cases
[2,11,12,20,28]. Based on conventional wisdom and written
opinion, adequate management of IA should include treatment
with a luminal agent following metronidazole or tinidazole
treatment, in order to eradicate residual cysts of E. histolytica due
to the high rate (40-60%) of luminal colonization [2,23-27]. On
the other hand, the results of longitudinal observational studies
indicated that asymptomatic cyst carriers rarely develop IA, and

Table 3. Multivariate analyses for factors associated with frequency of recurrence.

No recurrence
(n=153)"

CD4 counts <2002 (%)

57 (37.3)

92 (60.1)

66 (43.1)

Syphilis during follow-up period (%) 33 (21.6)

Recurrence (n=12) Hazard ratio (95.0% Ci) P value

3 (25.0) 0.162

0.385 (0.101-1.470)

7 (58.3) 1.248 (0.364-4.277)

4(33.3) 0.559 (0.163-1.921)

7 (58.3) 3.332 (0.961-11.547) 0.059

2Status at diagnosis of IA.
doi:10.1371/journal.pntd.0001318.t003
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'Five patients died within 6 months from disease onset and their data were excluded from analysis.
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that cyst form ameba often disappears spontaneously without any
treatment [28,29]. There is controversy about the need for cyst
cradication following metronidazole or tinidazole treatment,
especially in endemic areas where re-infection is frequent. In this
stucy, recurrence of IA within the first year of metronidazole
treatment was noted in only two patients of 82 patients who did
not receive luminal therapy. Moreover, long-term follow-up
indicated IA recurrence also in those who received luminal
agents, and the benefits obtained from luminal treatment seemed
to have disappeared. IA recurred more frequendy in those with
HCV infection, which was recently reported to be transmittable
sexually among MSM [30], and in those who acquired new
syphilis infection during the follow-up period, suggesting that
sexually active MSM tend to experience A recurrence due to re-
acquisition of new F. fistollica infection. HBV exposure and
positive TPHA at IA diagnosis did not correlate with IA
recurrence probably because the high prevalence of these two
parameters in this study masked the difference between recurrence
and non-recurrence cases. Educational approach for safer sex may
be more appropriate rather than luminal treatment to prevent TA
recurrence after treatment.

Eleven genetic strains of L. fistolytica were identified in this study
and none of them had been reported so far from geographic areas
other than Japan [21,22,31,32], indicating that diverse Japan-
specific isolates of £, fustolytica are already prevalent among MSM
in Japan. In fact, the [ Jistolytica seropositivity rate in HIV-1-
infected MSM in our clinic was as high as 17.9% in 2009
(unpublished data), which is comparable with the seropositivity
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rate in Japanese MSM reported more than 20 years ago [5].
Unfortunately, we could not compare the genotypes of . histolytica
between the incidences of the primary and recurrent IA within the
same individuals due to the lack of appropriate stocked samples,
which would have probably demonstrated acquisition of new
infection.

Considered together, the results emphasize the difficulty of
preventing IA recurrence without educational approach to prevent
new amebic infection even after successful IA treatment in the
high risk groups such as HIV-1-infected MSM. The spread of E.
listolylica in MSM of other developed countries beyond Asia should
be of great concern.
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Abstract

Background: Treatment with tenofovir is sometimes associated with renal dysfunction. Limited information is available on
this side effect in patients with small body weight, although the use of tenofovir will spread rapldly in Asia and Africa, where
patients are likely to be of smaller body weight.

Methods: In a single-center cohort, Japanese patients with HIV infection who started tenofovir-containing antiretroviral
therapy were retrospectively analyzed. The incidence of tenofovir-associated renal dysfuniction; defined as more than 25%
decrement of estimated glomerular filtration rate (eGFR) from the baseline, was determined. The effects of small body
weight and body mass index (BMI) on tenofovir-associated renal dysfunction, respectively, were estimated in univariate and
multivariate Cox hazards models as the primary exposure. Other possible risk factors were evaluated by univariate analysis
and those found significant were entered into the multivariate analysis.

Results: The median weight of 495 patients was 63 kg. Tenofovir-related renal dysfunction occurred in 97 (19.6%) patients
(incidence: 10.5 per 100 person-years).-Univariate analysis showed that the incidence of tenofovir-related renal dysfunction
was significantly assocnated with smaller body weight and BMI, respectively (per 5 kg decrement, HR=1.23; 95% Cl, 1.10-
1.37; p<0.001)(per 1-kg/m? decrement, HR=1.14; 95% Cl, 1.05~1.23; p=0.001). Old age, high baseline eGFR, low serum
creatinine, low CD4.count, high HIV viral load, concurrent nephrotoxic drugs, hepatitis C infection, and current smoking
were also associated with tenofovir-related renal dysfunction.: Multivariate analysis identified small body weight as a
significant risk (adjusted HR=1.13; 95% Cl,- 1.01-1.27; 'p=0.039), whlle small BMI had  marginal significance (adJusted
HR=1.07; 95% Cl1.00-1.16; p=0.058).

Conclusion: The incidence of tenofovir- assoc1ated renal dysfunction in Japanese patients was high. Small body weight was
identified as an independent risk factor for tenofovir-associated renal dysfunction. Close monitoring of renal function is
advocated for patients with small body weight treated with tenofovir.
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Introduction

Tenofovir disoproxil fumarate (TDF) is one of the most widely
used nucleotide reverse transcriptase inhibitors (NRTT) for patients
with HIV infection, with proven efficacy and safety [1-6].
However, TDF is known to cause renal proximal tubular
dysfunction, and several case reports have been published with
TDF-related Fanconi syndrome, diabetes insipidus, and acute
tubular necrosis, which sometimes lead to acute renal failure [7-
10]. Long-term TDF use also reduces glomerular filtration rate
more than other NRTIs [11-14]. To date, the nephrotoxic effect
of TDF is regarded as mild and tolerable. A recently published

@ PLoS ONE | www.plosone.org

meta-analysis has reported that the use of TDF is associated with a
statistically significant but only modest renal dysfunction, and
recommended that TDF use should not be restricted even when
regular monitoring of renal function and serum phosphate levels is
impractical [15]. However, the TDF-related renal dysfunction has
hardly been evaluated in patients with small body weight, who are
potentially at higher risk for larger drug exposure and thus, more
severe toxicity [16-19].

The 2010 WHO guideline on antiretroviral therapy for HIV
infection in adults and adolescents, usually applied to resource-
constrained settings, recommends TDF as one of the components

of first line therapies (URL:http://whglibdoc.who.int/publications/
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