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PUHIV FRIEDE LWEARIZ L0 HIVIRGE O FHRDBUGE L TWD D, ZHUTE > T HIV ERE OF
EIZPE D AOHEXR DN RH & 2o T D, BARMICIE, BREE - IRERHRE - MRS - B
BER EOARIHENEEMEZE L TEXTEBY, ZNHO—FRIXHHIV I E ORENER ST\ 5,
FICAPHERFREIL, FLHIVEE OMAER OO AR - SFHERICR> T bOREL, £
O FICER L I EREBEDSHLETH 5, Wk TITON - BRRBRIZ S BAAET D5, T ORERD,
HICHRICHAARNIEICTE D EIFROT, BARANDHIV ERF T D3R kO b b,
Z 2 CHu& 13 HIV S O @i bl 5 B OHER R D72 80 OWIFE & Ak 25 FEEE D bRk 27 R
Teo TATV, LA T ORERZ 572,

HLHIV IO Wl EREZILEIK CTH B tenofovir disoproxil fumarate (TDF) L. fix ODHTA KT A v
TH BRI L THE SN TV O, BEEZGISH I LGS L 2FEME—DORRTH D, HiT,
TDF |2 £ 2 EEFIL, RESBOIIEA LT WEIIZH D | BCKA LY H/0MAZ B AR NZIB W T,
FO—EEERMETHL LA TEML CE e, £EIC, A THRECAGE S L7 TOF 25
Fp—H —[al—&E (Single Tablet Regimen) TIHE TX 2 EKITH D Stribildid, 7—A X —L LT
cobicistat #&Te, Cobicistat |, JRME LRICHFEAET D7 LT F=r D RIF LV AR—Z—Thbh
multidrug and toxin extrusion protein 1 (MATE-1) Z[THET A7~ BHEGE & I TERHRICIME Y L
TF=vE RS, R EORKEASBELRTIED, 20D, MEZ LT F=UICibln
TDF EEE D~ — I —DBEN R &g > T\ e, 1T A RT A R0 Stribild ORAMACETIIRE
ACMIEY v D7 4+ 2 —AHEE SN TR, Fxld, ZNH XV BRP B2 I 7 n 7 a7 U U
THO MFICLIBEEHEDOAY ) —= F~—J1—L LTl THHZ L aR Lz, B4RRIZIX, TDF
BeHBORP B2 I 707 aT Y 33,000 ug/L LFTHILUL, 1TL A EDIERIN—F1% b TDF 15

RIVER 72 <Ml L CER D | 3,000-10, 000 p /L THIUT—FLITHK 1T EFIZL D TDF #H1E L
TH Y, 10,000-30, 000 u g/L THIUE—EFIZHI 30%43 TDF Z H1E L TEY | 30,000 ug/L LLETHN
IX—HEALITH 63%23 TDF 2 H1E L CW\WA Z & 2 #4iE L7- (Gatanaga, et al. Journal of Acquired
Immunne Deficiency Syndrome 2014),

Rk 2> & DS TIE, TDF 12 K 2 BHREDIK TIE, GRS AWM RO, £ 0% ORBEREIZIZITHE
FWNC72 b EEbI TS, LinL, xS HANHIV ERFICB W TEINC TDF 2Nk L7 BE &
a2y ha—/ffEL L Cabacavir (ABC) #WNR L7-BEOEEIKR T2 #k L= & 2 A, TDF WAREEIC
BT 5L, ERRE U724 & SR ERAIEEE N L 0 K& KT &K, TOF ZNRL T\ 2 HARANBE
TIEEMNZRBHEEDK FICEBRSMNETH DL Z &2 RV L, BRMIIE, TOF 285 L- BERE
T, v b= UL L, AEICLY S0WEIE T, SREKETEIEZE % 10ml/min/1. 73m* L FK T &
H (odds ratio = 2.1), 25%LL FKF &+ (odds ratio = 2.1), 60ml/min/1. 73m* L FIZIK F &8 C
U7~ (odds ratio = 3.9) (Nishijima, Gatanaga, et al. AIDS 2014, 28: 1903-1910),



a7 —BHEEKTH D atazanavir (ATV)1Z, o7 w7 7 —BREHKIZIE U CERKACRE
A ZELLT O, TXTO ATV NIREEIZA L D01 Tlidien, 22 THA X ATV ICK 2 BfEA -
RIEHE A DOIEAITEIET 5 SNP (single nucleotide polymorphism) Z¥EZ% L7-, P-glycoprotein,
725 ATP-binding cassette sub—family B member 1 (ABCB1). nuclear receptor Tdb 5 pregnane X
receptor (PXR) % =1— K32 NR112, ATV %27 /v 7 v UfRfdA 3 % UDP-glucuronosyl transferase 1A1
(UGT1A1). organic anion—transporting polypeptide 1B1 (0ATP1Bl1) % ==— K94~ 2% SLCO1B1. ATV ®OK
*%%ﬁ%ﬁécwwmmemmyw@W%&%@E@%W@M@WW& ATV I K Dif A1 DFENE A
fRHT L7= & = A, UGTIAL @ SNP & ORI A E 72 B 338 5 407- (Nishi jima, Gatanaga, et al.
Journal of Antimicrobial Chemotherapy 2014, 69: 3320-3328), i HIV ¥&JEE ARIIZ, Z @D SNP %
BT DMNEPERET DI EICED . SNP 2 H T 2 BE TIL AT AR 72 IRREEZRIRT 22 L1280,
ATV IZ X B EBREASCREEADORIEZMZ DT — T — A4 RIBEEZITH 2 LBNAREL 725 L HIfF S L
Do

F 72, ATV ORI HITE R A SCRERE A ORIED A7 b T, JHADERKFIZb>TND L%
L b a2 T ¢ TN LR LTz, 890 ADBED LT 24 L, 9. 4% 4 7-5 84 NS ATV &
EHLW%LT%U\:h%@ﬂm%®5%l%ﬁ%élakﬁﬁﬂf%%fbfwto:hi 2
Fa—BETH D ATV NAREE 2 4ELL R Th 25 806 ADIEATEFAER 8. 9% & bt L, A EICFIEEN R
<, A EB HARNTIEATY OEMNIRIZAEATEORIE & #4252 & 47~ L7= (Nishijima,
Gatanaga, et al. Journal of Antimicrobial Chemotherapy 2014, 69: 1385-1389),

BAFARIZH CRIFRICH G L TR LT, 7/ a— L ORBREFEE S LTV 20 HIV &Y 435 AL
NEE SRR A 2 AT L7z & 2 A, 135 AN (B1%) 23FET /v — /WIEIEIGIT &L B2l s le, T DEHE
D9 B, Body mass index (BMI) 30kg/m* LA EDJEGEAS 18 A (4. 1%) 128 0 . BMI 25kg/m* LA LD E A3
103 A (24%) 123D BT, SEEMHTIC I D | I & IEE R EE, B\ alanine aminotransferase @
aspartate aminotransferase IZ%d A= (ALT/AST tb) 25, FET L a—EBAITFOERER & O’
2, AERHENS o7, BB EIFERFEENGHRK T Lo TRy, (RELFEO2Y ha—
JVISIFRERERERFIC L BB CH D Z R &N 72 (Nishijima, Gatanaga, et al. PLoS One 2014, 31:
e87596) ,

a7 7 —BHERII KIS, BEO LR EZRE T2, IERRRIRERERAESRK CTH D rilpivirine
RPVIZZ D &5 REWERIZ 2V E STV D, AARADHIVEREE TS, 7'r7 7 —EREKICE
TGN D RV ICK DIRIRICAEE LI 2 A, ARICHHEEMINEAD T2 Z LRI, Ll
285 RPV OHTHIV AEM M OB —HERIKIZ i 9~ 2 £ 0055 < | MRS HBL LT WD EE N
VETHD, Eio, RPV IS 2 3ANMIELE R IIRIEROBE OB SN L OWERHY | FEE
725 Tz, RPV IS X 21RO KRNI B D MHPEA SR L, Wi GRER O 138 FH DT X/ eh
glutamic acid (E) 25 lysine (K)IZZERT 5 %)@(EIBSK) Mg b HBAENEWVD, Fxlx, ENnD
alanine (A)X°glycine () ~DERLAHERRPY MMHER 2 L 2H NI L, Fio, WG HRE
D Z DOFALIL, HLA-B*18 PR NEFEE M T MiIfE (cytotoxic T lymphocytes: CTL) D=t h—FIT72
STEY, 1IBBFHOT I/ BERIZZOCIL 2 HOBEBAERTHH Y | FERT, HLA-B*18 Bkl
YeBE TIIREFETH-TH, EHEEIC 138 FDT I VBERNAOND Z & 2HE Lz, BAMIZiX
19 A HLA-B*18 BEIEDIEYF D 5 H 4 AN TE138A/G/K DA FEZFEH H11(21%) . 1, 088 A D HLA-B*18
FEtEDRYE D H B 19 ANIZ E138A/G/K DEENGRD H1 (0. 37%) . Z OZFIT HLA-Bx18 & 58\ HEI A
OB (p = 4.9 x 10%), HLA-Bx18 #j s CTL D= & b — 7 NWHREREHRE D 138 FH DT 2/ ik



EETHMICH D EFR, FERCINZRE LR L7z, ZO=E b—77F FIZEI38A/G/KIZHE
LI HERE AN L T A, CTLRIZR 57 <72 b | E1380/G/K 225475 Z O CTL 7 b O kiBEZE 51
o TWAZ L %&/;RLT- (Gatanaga, et al. Clinical Infectious Diseases 2013), AVEWEIERYLE T
B2 BB AENRERIMMEERO A =X LO— 2% M L, 15PEE AR O AR O BEME
T ENTE,

HIV BEGH BT OBE D & < . BEEMEO ERFCKE D HE S TS, 184 AD AN HIV &G
BOBEEEFST L 25, EHET 460 B AME, 100 B HERIED TR HaL, KERE HE T, 54%
EPAE, 120 BHRRENR O bivie, £7o, uT 7 —BHEEOME RN B E OWRD & B
LT /= (Kinai, Gatanaga, et al. AIDS Research and Human Retroviruses 2014), L HIVEIZ L 5
BREE~DORE R D20, HFUHIV BEEART & EA—F% OfE 2 OF R~ — I — 2 RAFILIE 2 1
WTHIELTZE 2 A, IFEALEDRERIT, FATIH N BTN 74 A7 7 2 —F
(bone—type alkaline phosphatase : BAP), XU by P UM EFRLTWE, ur 7 —BHEETH
% lopinavir (LPV) Z & Tedt HIV BIEE AL, B MIdOIEM L~ — I — Th 218 ARG~ +
A7 7 X —1Y-bB (tartrate-resistant acid phosphatase —5b : TRACP-5b) 2’k < FRTHZ L%
RWIE LT, AT 7T —BHERTH S raltegravir RAL IZEAEETIIZO L S RBERIIR N
ol HoT, T 7 —EHEROEHEMIC L 52 BHBEOKTIX, MEMaoEEIZL S

BRI T = ENZEDO—RHTE L Bz, T b DOMEMREIZESNT, BEHIchzs 7 a7 7T —
PIHERZ SRR L% T Tz 3 AD HIV EEHE C, 7'n T 7 — B E R IR iR G R 3R
FI T D etravirine RRPV, ETIFRALICEE L72& 25, WTFNOIEFITH —FRITHEEDE
WHRO O, TuT7 7T —EHEELRHIAR UEEEMES o2 HIV EREEZ I LT, e T
TP ERLMANET L5 LT, BEEORENIFSND ZL2RLTWD, £, HLHIV
FEVE O AR BEI S B8 E MRV I LT, Y a7 7 — J{Zﬁﬂiﬁuﬂ@ﬁﬁui&@?ﬁﬁw\%f
boEBbND, ZhbDMRIL, SBOFERRICARRERLZ GO T HREENEVE S R D,

IR DREEE RIS 2 HUHIV IEOER Ot B L, BUEB MBI L TRV . IRAICTEH LN E
WIkEREHGOOH D, FEREMWOFITRT 2P HIV RO ZER & L RICr T2 TETHY . 5%

DR DRI A H =2 LORPRHE SN D,

HIV &G O @i b2 5 SOHERR O 720 OMFFE L LT, BhiE, BB, B2 R EZITV. £
NENOEE TRERT —H 2155 2 LN TE T, HLHIVEORIUZED 5 ZHOMLE HAR N HIV
FEREIZONWTRT ZENTE, ENORIRBIGICH L TRES 74— Ry 7 T2 LR TEDL L
ExoND, ABRETETEE(LL T DL PRIND HIVEEEICOWT, ZOAIEDE 2R T
LI h . A% bEROIIEZ kT 2 ~& 12L& Bbh b,
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Abstract

As the prognosis of HIV patients is improving, the complications associated with their aging are
emerging problems to be approached. Specifically, renal dysfunction, dyslipidemia, vascular
diseases, and bone metabolism disorders are becoming more important, and partially they are
associated with antiretroviral agents. Furthermore, many drugs for the complication treatment
cannot be, or should be used carefully, with antiretroviral agents. We had performed researches
for management of the complications associated with aging of HIV patients.

Though the use of tenofovir disoproxil fumarate (TDF), a nucleotide reverse-transcriptase
inhibitor, is recommended as one of the first choice in treatment guidelines, its use is sometimes
associated with renal dysfunction. As TDF-causing renal dysfunction tends to occur in the patients
with small body weight, it is a more critical problem in Japanese patients than in those in US and
Europe. Furthermore, Stribild, a combination tablet containing TDF approved in Japan recently,
also contains cobicistat as a booster. Because cobicistat inhibits multidrug and toxin extrusion
protein 1 (MATE-1), a creatinine-transporter, its use increases serum creatinine and decreases
calculated GFR, which is not associated with renal dysfunction. Therefore, identifying an
appropriate monitoring marker for TDF-causing renal dysfunction has been urgently necessary.
Though treatment guidelines and package insert recommend to measure urinary protein and
serum phosphate, we found and reported that urinary beta-2 microglobulin is more sensitive and
appropriate as a screening marker for TDF-causing renal dysfunction. When urinary beta-2
microglobulin was lower than 3,000 microgram/L, most patients continued TDF-containing ART
longer than one year. When urinary beta-2 microglobulin was high later than 3,000 microgram/L
and lower than 10,000 microgram/L, 17% of the patients discontinue TDF-containing ART within
one year. When urinary beta-2 microglobulin was higher than 10,000 microgram/L and lower than
30,000 microgram/L, 30% of the patients discontinued TDF-containing ART within one year.
When urinary beta-2 microglobulin was higher than 30,000 microglobulin/L, 64% of the patients
discontinued TDF-containing ART within one year (Gatanaga, et al. Journal of Acquired Immune
Deficiency Syndrome 2014).

Previously, US and European reports said the TDF-induced eGFR decline was only observed at
the beginning of TDF-containing antiretroviral treatment (ART). However, our observational
study showed eGFR decline was observed even several years after the introduction of
TDF-containing ART. TDF-treated group had higher occurrence of more than 10ml/min/1.73m?
decrease (odds ratio = 2.1), more than 25% of decrease (odds ratio = 2.1), and lower than
60ml/min/1.73m2 (odds ratio = 3.9) of eGFR compared with control group (Nishijima, Gatanaga, et
al. AIDS 2014, 28: 1903-1910). We have to observe eGFR carefully in Japanese patients treated
with TDF-containing ART.
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We previously reported that the use of atazanavir (ATV) is more frequently associated with the
development of kidney stone and urinary tract stone. However, not every patients under
ATV-containing ART develop such stone. Therefore, we tried to identify a single nucleotide
polymorphism (SNP) associated with the development of ATV-induced stones. 19 SNPs in the
genes of ATP-binding cassette sub-family B member 1 (ABCB1), pregnane X receptor (PXR) coding
gene NR1I12, UDP-glucuronosyl transferase 1A1 (UGT1A1), organic anion-transporting
polypeptide 1B1 (OAT1B1) coding gene SLCO1B1, and ATV-metabolizing enzyme cytochrome
P450 3A5 (CYP3AS5) were analyzed and we identified an SNP of the UDP-glucuronosyltransferase
1A-3’ untranslated region, which was associated with the development of ATV-induced
nephrolithiasis (Nishijima, Gatanaga, et al. Journal of Antimicrobial Chemotherapy 2014, 69:
3320-3328). Before the introduction of ART, we can screen the patients with risk of ATV induced
nephrolithiasis by analyzing the SNP of the UDP-glucuronosyltransferase 1A-3’ untranslated
region.

Furthermore, our observational study showed that ATV use also induced the development of
cholelithiasis by the retrospective analysis of 890 HIV-infected patients. 84 patients (9.4%) had
received ritonavir-boosted ATV-containing ART longer than two years. Among them, 15 patients
(18%) had developed cholelithiasis, which was more frequent than that of the 806 patients who
had history of shorter than two years ritonavir-boosted ATV-containing ART. (Nishijima,
Gatanaga, et al. Journal of Antimicrobial Chemotherapy 2014, 69: 1385-1389).

Abdominal ultrasonography in 435 HIV-infected patients without infection of HBV and HCV
and without excessive consumption of alcohol revealed non-alcoholic fatty liver in 135 patients
(31%). Among them, 18 patients (4.1%) had higher body mass index than 30kg/m?2 and 103 patients
(24%) had higher body mass index than 25kg/m2. Multivariate analysis identified high body mass
index, dyslipidemia, and high ratio of alanine aminotransferase to aspartate aminotransferase as
significantly associated factors. These results indicate that control of body weight and lipid are
important to maintain normal liver function (Nishijima, Gatanaga, et al. PLoS One 2004, 31:
e87596).

Generally, the use of HIV protease inhibitor increases serum lipid. The use of rilpivirine (RPV)
1s increasing because it does not induce hyperlipidemia. Actually, the switch of protease inhibitor
to RPV resulted in normalization of hyperlipidemia in several Japanese patients. However, it is
relatively easy for HIV-1 to acquire RPV resistance. Furthermore, there are some reports that
RPV resistance-associated mutations can be found in some of untreated patients. When virologic
failure occurs during RPV-containing ART, amino acid substitution from glutamic aicd (E) to
lysine (K) at the 138t position of HIV-1 reverse transcriptase (E138K) often develops. We
identified not only E to K, but also E to alanine (A) and glycine (G) as significant RPV resistance
associated mutations. Furthermore, it was revealed that the 138tk position of HIV-1 reverse
transcriptase is included in one of epitopes of HLA-B*18-restricted cytotoxic T lymphocytes (CTL)
and that E138A/G/K mutations are escape mutation from HLA-B*18-restricted CTL. Actually, 4 of
19 (21%) HLA-B*18-positive patients harbored E138A/G/K mutations, though only 4 of 1,088
HLA-B*18-negative patients harbored them (p = 4.9 x 10-25). These data indicates one mechanism
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how drug resistance mutations can occur naturally and the importance of drug resistance testing
even before the introduction of ART in treatment-naive patients (Gatanaga, et al. Clinical
Infectious Diseases 2013, 57: 1051-1055).

The analysis of bone density in 184 HIV-1-infected Japanese patients revealed that 46% were
osteopenia and 10% were osteoporotic in the lumbar vertebra and 54% were osteopenia and 12%
were osteoporotic in the femoral neck, and further the bone density was shown to be associated
with the use of protease inhibitor (Kinai, Gatanaga, et al. AIDS Research and Human
Retroviruses 2014). In order to analyze the effect of antiretroviral agents, we measured several
serum markers of bone metabolism before and one-year after the introduction of antiretroviral
therapy, and we found that osteocalcin, bone-alkaline phosphatase, and pentcidine increased in
most of all analyzed patients, suggesting that some of antiretroviral agents had significant effect
on bone metabolism. Further analysis of the serum markers of bone metabolism showed that
TRACP-5b was increased after the introduction of lopinavir (LPV)-containing ART. This increase
of TRACP-5b, a marker of osteoclast activity, was not observed after the introduction of raltegravir
(RAL)-containing ART. These results indicated that protease inhibitor use activates the osteoclast,
resulting the loss of bone mineral density. Actually, increased bone mineral density was observed
in three previously osteoporotic patients after changing protease inhibitors to other antiretrovirals,
which indicates that the use of protease inhibitors should be avoided in high-risk patients of
osteoporosis. Our in vitro study of osteoblast cells are still ongoing and we are obtaining some
interesting results. We have a plan of combining them with some experiments using animal model
which shows the in vivo effects of antiretrovirals.

For management of complications associated with aging of HIV patients, we studied the effects
of antiretrovirals on kidney, lipid, and bone. The obtained results can be expected to give some
important notice into clinical fields. Considering the HIV-infected patients are getting older, this

kind research should be continued.
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HIVEZEZ DS EICHF I EFHFENRD-HDHEE
ACCBkiE2. ERERER XS MES

TDFN AR B E D B HegE

ATVR RS A EREE T HSNP

(ml/min/1.73m?)
0=
— TDF
"""" Control (ABC)

Change in eGFR from baseline

=20

2 0 6 12 18 24 30 36 42 48 54 60

Month
HHIVZEtenofovir(TDF) [ FX K D B& R 51 BR
DFERICKYE—BEIRFELSN TS,
INATEBARANTIERANGEHEDET
NELCEFENBETH D,

Nishijima, Gatanaga et al. AIDS 2014,
28:1903-1910.

Adjusted P
UGT1A-3"-UTR OR 95% (1 value
Genotype T/Cversus C/C at 3.7 1.13-11.9 0.030
position ¢.211
Genotype G/C versus C/C at 5.8 156-21.3 0.009
position 339
Genotype G/G or G/C versus 5.8 1.56-21.3 0.009

C/C at position 440

Each SNP was tested in the model separately.
Each variable was adjusted for sex, age and hepatitis C infection.

FHIVZatazanavir(ATV) [T REHETZEL
HEIZKYBREZL 0T, ATVIRERHE
BDOFELEIZBEET HSNPERIEL =, ATV
T VIRVERT BT AEBERDELF
(UGT1A) DSNPTH 5,

Nishijima, Gatanaga, et al. J Antimicrob
Chemother 2014, 69: 3320-3328.



RPVADITHIVEZE & |(C ATV R HAFE RIS R EFKE
$oREE i ZE ERPV 4 DEMEEFIZ/ES

0 = -1~ Avx - -1~ - 1-
q:] I|$HE Hj]- O\Nl\ 4\&:1\ E\Nl\ 12\'&"1\ Model 1, crude (n=830)
) . s 3
(mg/dL) PIHERTEE T A — -
C O . T T T OR 95% CI F
‘\“-J ------- TTmmmeee- : | =2 years of atazanavir/ritonavir exposure  2.216  1.206-4.073 0.010 |
Age per 1 year increment 1.034 1.016-1.053  =0.001
-100 - | l \ Fernale sex 2201  1.030-4705  0.042
BMI per 1 kg/m? increment 1.004  0.985-1.024 0.673
I t Cirrhosis 7.361 2.493-2174  =0.001
'200 - RPV&Z_%E$32A Diabetes mellitus 2,295  1.110-4.748 0.025
_ CD4& count per 1 cell/plL increment 1.001  1.000-1.001 0.206
1 3 8t117 E. / @ﬁ HLA'B 1 8+ HLA'B 1 8_ HIV viral load per logio/mL increment 0.748  0.618-0.906 0.003
History of AIDS 1.111  0.700-1.765 0.655
7 I~ Treatment naive 0.417 0.231-0.753 0.004
E(“ lldt} pe) 13 1‘084 Hepatitis B or hepatitis C coinfection 0.958 0.581-1.582 0.868

Duration of ART per 1 year increment 1.077  1.040-1.115 =0.001

A. G orK 4 (21%) 4 (0.4%)
v> p=4.9x10%°

HIVEZ7 D77t FREZFEPI)A orilpivirine
(RPVIZEEF HEEENHET HH. HIVE
BREERDI13BEHDOTI/ERICELLHRPV 4
ZFEE A G orK)ITEENDE, LD
ZE(IHLA-B*18H R IECTLA LDk T E
THLHY. HLA-B*18ZHDEBIZZL{Rond,
Gatanaga, et al. Clin Infect Dis 2013, 57: 1051-
1055.

MHIVED7 77—t THEEPIHD S5,
atazanavir (ATV)IZAEE L& M DL 5
—ERFLENTLS, LHL.ATVO R
HAE RIXRESHE R (Fd) D RIEZIEO
TDHELT . BREDEKREFICHEST
LB Z &% retrospectivel ZfEHT LR LT=,
Nishijima, Gatanaga, et al. J Antimicrob
Chemother 2014, 69: 1385-1389.
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Nishijima, Gatanaga et al. AIDS 2014,
28:1903-1910.

Adjusted P
UGT1A-3"-UTR OR 95% (1 value
Genotype T/Cversus C/C at 3.7 1.13-11.9 0.030
position ¢.211
Genotype G/C versus C/C at 5.8 156-21.3 0.009
position 339
Genotype G/G or G/C versus 5.8 1.56-21.3 0.009

C/C at position 440

Each SNP was tested in the model separately.
Each variable was adjusted for sex, age and hepatitis C infection.

FHIVZatazanavir(ATV) [T REHETZEL
HEIZKYBREZL 0T, ATVIRERHE
BDOFELEIZBEET HSNPERIEL =, ATV
T VIRVERT BT AEBERDELF
(UGT1A) DSNPTH 5,

Nishijima, Gatanaga, et al. J Antimicrob
Chemother 2014, 69: 3320-3328.
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Gatanaga, et al. Clin Infect Dis (IF=8.886) 2013,
57: 1051-1055.
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Nishijima, Gatanaga, et al. J Antimicrob
Chemother (IF=5.432) 2014, 69: 1385-1389.
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