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RBV B LU DAA & & 28T, $BLEITER
BHEANTEY, HRNAFCEAGOER L) LT
W AW BURBBERERE (Thyroid dysfunction
TD) i HCV B DIFIRE D —D L LTSRS,
$72, IPN RO EELEHEH E LTHAMSTWA™,
BAEETO, CHC & TD & ofatid, £& LTIFN#
B ABICRIET B TD HEU T b T & Japt? 0,
—FTTD %45 CHC 3T 5 IFN SREECHREWER &
LTOH TD OBHIC L 2HEEAPBEEN L2, &
SV & ORI EOERICHT 2RI R s h
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EAEASNI. 205 LIFHSHER BRI EIHED
A ) =y FREL LTHEE MY S~ FFfom Y
(free triiodothyronine : FT3), #lH £ 0% > > (free
thyroxine : FT4), 3 X UHIRIBHIE R V€ ¥ (thyroid
stimulation hormone : TSH) 12 & % BRI &g E
ENTV 164 B0 S b, SHASHRRMARIC TD 78
DH721260 (55 1 PUSBIEFIRIRE OB BT TD
ST B ERAAL) ARG, OB SRS
Tz, CHC OB, MuiFde> HCV RNA Rtk
HEIZfE D I alanine aminotransferase (ALT) OFffE
W F MR R RElE 6 7 AN LRLISEE b -
TATo 7z, ALT OIEH LRI 30 IU/L & &L/
3 72 (DilL#% hepatitis B surface antigen ¥ 7213 human
immunodeficiency virus {23 3 % LB HEOHE, @IF
HIBAE G BE OB AT AR TED SBRA L7z, IFAERIC
FEAYTF— AP LY PERLN VEATIE
FERFEHAEMIC & 2 MBS IORET DS R iz, §X
TP B TARCH T4 ¥ 7+ =L Fay
T IBBLNTEY, AR 7 FERK
ERMROEMRBERAROEREHBT0E (BT
YERRAERR  AEGREE RS S No.1932).
BEAE

ARBFFE T PeglPN - a2b (RF 1 ¥ b ¥, MSD
Hiﬁi%?i HH) & RBV (LX b—V", MSD#R&

. BUED) DSEESNCIRS SR ARSI, R

2":7 i Ok B R SO BT - 72 TR,
HCV serotype 1 @ 8 I Cid, Tkeda H HICX DS
172 response-guided therapy (RGT) #%7h 7z,
o7 I — T, RS AT 8 ELAC M
i HCV RNA 2%Radkfb L 2= <13 48 3, 8 3 Thatk
1L L7 fEf ik 60 3, 12 B 24 PR CRtib L
JHREBITIE 72 O EHEAT b, 24 B E T HCY
RNA DAL L o FoiiBliE 24 84> 5 48 F T
T & L7z HCV serotype 2 0 4 5201 T 24 E D EHE
ATz,
BRMRHE

TEFEARD IR, BEFIREEAE T 24 3% HCV RNA 7552
T & o 72 4E # % Sustained virological response :
SVR, PB4 THEC HCV RNA 256tk ¢ HFmFEE
TR U7JE R % Relapse, FERISEER TRACHCV
RNA %55 Cdh o 124EPI % Noresponse : NR & £ 2
NEHFL .
HCV markers

HCV RNA fit i COBAS TagMan HCV test® (0
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Ya - FATTIRT 4y ABRER, HE) A
WCHELZ. BHEOF 43Iy 2Ly PH12-78
loglU/mL T& 4. HCV serotype i¥4 57 x v 7 - F-
HCV Gr [a 244 1 (¥R A v 7 AbkREH, KA
EHWTHELE.
Interleukin 28 B

HCV serotype 1 @ 4 84E $ T, Interleukin 28 B
(1L.28B) ¢ rs8099917 (2§ % 34 # (Single Nu-
cleotide Polymorphism : SNPs)¥ Ol 24 5 4 ¥
TAx=h Ay PPFLN, [ IR-F =TT
B (BRRAHT AT — Vb, HE) ICTHE LA (2
< )7 FERAENR AR R KRS No.
1700).
FRIEARERIARES

BEEBERICET B, KEOB LN 9EFICH LT
AR IR MHAT S M. BRI
B, RSB R CERME LA
FRR AR SRR AR

TSH, FT3. FT4, #itrf a2z a7y Y Hifk (ant-
thyroglobulin antibodies : Tg Ab) 3 & Ut BRI~V
% % ¥ & —¥Hifk (anti-thyroid peroxidase antibodies :
TPO Ab) A0 FASHERIIERFC, TSH, FT3, FT4, B
& USTPO Ab 250k F i i P d #2 4, 12, 24, 36, 48
BITHN A, 48 A& B2 % EFUY RIERIE R T 48 3L
BeofrA#ER THC B TllES . B, —8
FEGICIE— MO BTl d 5%, SHRHREN AN 12 B
5 24 BEE IS B VTS TSH, FT3 B X UTFT4 OflE
AT T/, TSH i chemiluminescence immuno-
assay (CLIA) (F—F 5 7 b - TSHY, 7Hvy bV x 3
VAR, HE) WV THE L (JEEME 0436~
378 ulU/mL). FT3 & FT4 ik CLIA (4 3 V3 ACS-
FT3IIkit, 4 33 ACSFT4kit*, ¥ —A VAT %
S EaEH, #HED R HWTHIELL. FT3 & FT4
DI, FhER 21~4.1 pg/mL & 10~17ng/dL
TdhbH. Tg Ab & TPO Ab i radio immunoassay (Tg
Ab X3y 1%, TPOAb 2 X3 v o II¥, BrX&AL
aX3Ivra—-R—=Tary, HE) vHOTHEL
7z. TgAb & TPOAb ® HE#EfE X & $ 1203 U/mL
KiFTH 5.
FRURIGEAER B DESE

A CRBEHBERIRRED A 2 1) — = 2 TR
BT, Ml TSH #REMTHo &% TD LEHR
L7z $hbb, fRHREFERAEO TSH Ha 2 E %
LI B AR % EERBRAR AR T, 2R A T E S RE
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Table 1 Characteristics of studied patients at the start of PegIFN and RBV combination therapy

Viral Hxstopathoi Treatment
N HCV load __ °8Y  Mistory sy 1 oorp arpion PO T8 1oy pr3 pra of TD
2 Sex sero- (log of IFN av/ au/ @ g Ab - Ab 11/ (og/ (ngs LYRe  before the
7 pg (ng
(Year} type 1U/ Ac- Fibro- treat- oD n D s U/ ml) ml) dL) of TD start
P ment mL) ml) of IFN

tivit it
mL) Yy sis treatment

1 64 F 1 59 2 4 - 65 35 296 217 114 <03 953 26 08 O-Hypo No
2 58 F 1 66 2 3 - 41 37 328 177 601 496 6191 30 09 O-Hypo No
3 4 F 2 50 2 2 - 44 193 367 186 <03 <03 408 22 07 O-Hypo No
4 63 F 2 51 1 1 - 52 26 234 266 >300 >300 235 18 12 O-Hypo Yes
5 49 F 1 60 1 2 - 63 73 713 165 64 141 637 33 12 SHypo No
6 5 F 1 67 2 1 - 42 26 155 280 03 <03 451 28 11 SHypo No
7 8% M 1 64 ND ND + 31 50 257 173 05 05 427 30 10 SHypo No
8 56 F 1 62 1 1 + 54 55 234 197 <03 <03 526 31 10 SHypo No
9 47 F 1 62 1 1 - 52 9 136 152 <03 <03 0358 31 12 S-Hyper No
10 31 M 2 64 ND ND - 38 15 189 165 <03 <03 0423 35 14 SHyper No
1 57 M 2 63 1 1 - 120 182 252 164 <03 <03 0408 37 14 SHyper No
12 3 M 1 59 ND ND + 118 66 226 339 03 <03 0404 30 13 S-Hyper No

Abbreviations

ALP, Alkaline phosphatase; ALT, Alanine aminotransferase; F, Female; FT3, Free tri iodothyronine; FT4, Free thyroxine; YGTP,
Y-Glutamyl transpeptidase: IFN, Interferon; LDH, Lactase dehydrogenase; M, Male; ND, Not determined; O-Hyper, Overt hyper-
thyroidism: O-Hypo, Overt hypothyroidism; PegIFN, Pegylated Interferon; Pt, Patient; RBV, Ribavirin; S-Hyper, Subclinical hyper-
thyroidism; S-Hypo, Subclinical hypothyroidism; TD, Thyroid dysfunction; Tg Ab, Anti-thyroglobulin antibodies; TPO Ab, Anti-
thyroid peroxidase antibodies; TSH, Thyroid stimulation hormone.

% EURIRERESCEAE & L2, E P IRRERETED
LA CHHBER RO FT4 3B O 5 fl % %
TR IR B ARAC T HE (Subclinical Hypothyroidism
S-Hypo), FT4 #3384l % T 6 2 £ ) % PEM: R A
K F 4 (Overt Hypothyroidism : O-Hypo) & 3¢ L 7=.
RIS, FRIRBRARAEITHEE O 7 A THRR R B UG
FT4 A3FLUEAE LN O 4 0 % 3518 1 PR IR IR B RE DT
(Subclinical Hyperthyroidism : S-Hyper), FT4 A3k
% LI %9 f) & BT R IRIRBR A 0 AE (Overt Hyper-
thyroidism : O-Hyper) & 5E3& L7z, 12 i+ 1 # (Case
T) T, PRI EEBIAGRT 12 5> 5 24 3BRESE Tk O-Hypo,
FEARCIE S-Hypo OB A B LCw 72, BitEskic
v SHypo EBHILTWA. 2B, TSHENPEX%
OO FT3ET A FT4EORE R, TD L hn X
Loz,
AR

IFN BREOFEL TD ORAFEICHT 28 8E
HUE I Fisher's exact test & vy, WEMREIZT P<005
EboTHBEL L.

wmOR

] $%==§

5 12 PlobEEEER AR EE B R E Table 1 1R
T B4R, RS FITEROF R 55 B (31~
64 5%) Td - 72. HCV serotype IZEFINHETIETH
., Serotype 1 2°8 B, Serotype2 454 I TH - 72,
IFN 40 ¥ % i 9 (case 1~6, 9~11) TIFN
HEHREPZ 3P (case 7, 8, 12) Thoiz. §H, #
FRSEEE AR FORIR SRS E S 7 164 BIC BT
% IFN $IEEH A5 & OEIEERI O TD OREHEE
X, FhENT76% (9/118) B LU 65% (3/46) T
BR & 7 7 ZE 5L 3R 7 > o 72 (Fisher's exact test) . fif
L 72 TD @ B &, S-Hypo 274 B, O-Hypo 284
B, S-Hyper %% 4 i T& - 72. O-Hypo ® 5 & 1 Bl (Case
)X GEAFERART X D B ERIR R OREEBWNIC X
NLRFREFS Y FRYDA(FI—TSY, HTh
PERRSH, WH) 2EAShTEY, o1z
B < 11 BT TSH SR EEEZR L Tk 12 i TPO
Ab BLU Tg Ab DEHEE, ZhEh 583%(7/12)
BLU333% (4/12) THotz. B5ICTD OFRER
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TPO Ab B3 XU Tg Ab S, O-Hypo TldZh
2 750% (3/4) B L1¥500% (2/4), S-Hypo Tix¥&
NENT50% (3/4) BLU500% (2/4) THotz. —
%, S-Hyper TN 2R 250% (1/4) B LT00%
(0/4) &Y, PUEFIRBILAE S PIRIRRRE TR
WHLULTKRTECTHETH> 2. &8, TPOAD
BT Tg Ab DSBEMEDIEGZ 3 BIRD 7245, —F TPO
Ab 2T Tg Ab 2SBHOREHIIRD 2o 72,
2. ABERE

12 Bk HCV serotype 1 @ 2 5l ¢ HCV RNA ® 3k
AL (Case 2) B £ UBHERIC X 28IR (Case 8) 1
LY, FhERRE 24 8B XU 36 HTHHERED
ik SRz B, TD 2 Hi & LR SRR
B Lo, BFMEIL 24 A5 B, 36 821 B,
48 BA 4B, T2HHB2BITH-7z. ZhH 12P0E
T SVR 7 5 (583%), Relapse 2 (167%) %
LU NR 3 BI(250%) Tdh -7z %7z, HCV serotype 1
& HCV serotype 2 @ SVR Sk h 2R, 375% (3/8)
& 100% (4/4) TdH-72. HCV serotype 1 ® 8 FEFIIC
BT BIL28B 7 UE— ¥ —EEOBIET SR (rs8099917)
X TT A58, TGH3FTH -7 (Table2).
3. GERESREARRIARTY O HFFERNAIRT £ TORIRIREEE

[0F:2:1

SER S & L7 12§k 8 #ICHf R IR 128
5 24 AR E O TR OMERS—ROMEOHRT
HH3PTETho 7 (Casel, 2, 6~10, 12). 8
Bl 54 (Case 1. 2, 6, 7, 12) THABERGED
TPO Ab SBHETH 7. Th s 585 36 (Case 1,
2, 7) TRPERBIENGE 12 805 24 ARSI B
TH TD #BHTH Y, Fiy R TD SR S0,
%% 2P (Case 6, 12) CIXPFAIERGE 128025
24 BEFE O FIRBBAEERETH -2 —F, A
FHEFIERED TPO Ab #atETdH - 72 3 (Case 8~
10) &, PEERIRBALART 12 87 5 24 JRE 0 FIRER
BREZEREERL Tz (Table2).

8 12 FHS B A 0EREEREO TPO Ab O
& TD ®OBfRiE, TPO Ab Bt TD 477 #1(Case 1, 2,
4~7, 12), TPO Ab F2#: TD #%5 #l (Case 3, 8~11)
Tholz. Thd 12 Gl HEHEERERD TPO Ab
B L UFIRBEAE R OMER LB U SRR BIMGRET
26 TDICHF 2 BHEMANREN TV 1§ (Case
X, BEEBERERLHA S % TD OBEL (RE
DURFOF Ty F MY 7 SR CHERRIE
HHETH 0, WAEIC SVR ICE - 72 PRARERGE
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12 TD ISR 2 A A4 % Sz, O-Hypo ¥ F
LT 28 (167% : 2/12: Case 1, 2) THH, TD
S B EREEREE S 2o bon, A
FEICL B TD DBEFBELATBEREEMED
FIEOC CHRRRER MG 2 BORETLRFo R ¥ ¥
FrU T AORENEBENZ. IS 26, v
b UBoRRERREREMEm LR L, SRERE
BT EETH > 2 NR b o 7. TR 3 Flldw
T BEARERIARO TPO Ab "B TH - 72, HF
B BRI TPO Ab 2B Tdh o 72 ftbod 4 filk 2
Bl (Case5, 7) WBRHIBEEHEATH S TD 25HHEL, 1
P (Case 6) i B FIFREEHIAT o 10— B 2 FARIRBR AR
EHALZ B2, BICTDAERL. Ths 34
12 TD IS 3 % HHAA e  PRAHIRIEOEE S TTRET
o7, HEBAE 1P (Case 6) 25SVR 287 %
DD, 2Pl Relapse BLONR IR b2, BB 1
P (Case 12) i, BRAFEDIMGH S TPO Ab ERHET
R L0, FIRBHEEEIERLL TD oF#Id k<
SVRICE » 7o — 7, SRAFRER RO TPO Ab A
WTHo 5B (Case 3, 8~11) Tid, GRABREIGTT
FiZ TPO Ab ASH3ERL T 2 iEBI % 2 B (Case 8, 9) F2
b7eAs, FIRIRHEREE 5 BIEFERE TR L.
INS5PI0H L, GEARRRGSRICFIRBEERRIE
FILLZZb 00, @ROBIICTHAREN I
otz 1) (Case8) BB ABISHRABERLREEL
SVRIZE w7z (Table2, Fig.1).

E =

HCV B RIS I8 RITT 2 LR
BREH LWL PR >TWAEY Antonelli A S35 —
FRZWIRA 0 389 6), I — FFRMBA S 268
BB LU 40 U b B RUBHFRE 86 BlA iR L L
T, PR & OWHIRE R < IFN BREED 2w CHC
630 Bl HB1F % TD OHEEL#RE LY. £0#E%, CHC
TN BEERICE L CH B TSH B, FT4 B X UFFT3
BfEeRL, SURBRRETEOREEE I ERT
13 3~5% ThHolDiH L, CHC Tik 13% &5
RFEREBD. WA T, TgAb & TPO Ab DR
EAEREETIE, VTR D 10% BETH 5 DITH L,
CHC TRENRZN17% & 21% LB HELTE
HCHofeZ bhs, HOV s TD & DB % Rk
LTwa. —F, AITO CHC 2BV 5 TD DRFEE
ERRECHT 2RIt/ sNTBLT, 20
FEE O AL 2R - Tk Ay, SEIORETTC
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Table 2 Changes of thyroid function during treatment and summary of course of treatment

Chronic hepatitis G with TD
(n=12)

Clear-
12.24W  Start PR Tx. ance of Out- 1L28 Adher- Adhber-
Pt before of  4W 12W 24W 36W 48W 72W duration L or HCV come e, enceof ence of
PR Tx. PR Tx. W) rom o) type ' ° "
serum  Tx (%) (%)
W)
TPO ND 114 ND 169 05 06 06 NA W Fee— F———
TSH 819 953 963 237 418 432 611 NA after the - } positive  negative
YPrs 30 26 20 30 20 25 30 NA B st~ NEOTT 75100 =) (=5)
. FT4 07 038 09 11 12 11 12 NA lfRTx _______
TPO ND 600 308 411 666 NA NA NA 2W PRTx
TSH 135 6191 18876 384 400 NA NA NA after the
2pT3 31 30 27 26 27 NA NA NA 2 Csrtor ~ NROTG 100 100
FT4 09 0.9 11 1.0 09 NA NA NA PR Tx.
: Thyroid hormon Thyroid hormone Continuous TD
TPO ND <03 <03 <03 <03 NA NA NA replacement replacement after the followed without Di of TD Di of TD
3 TSH ND 408 323 238 303 NA NA NA 2 _ 8 SVR NA 100 100 throughout PR Tx. start of PR Tx. medication (n=1) (n=5)
FT3 ND 2.2 2.7 28 27 NA NA NA (n=1) (n=2) (n=3)
FT4 ND 07 11 10 10 NA NA NA
TPO ND >300 >300 >300 >300 NA NA NA Before Fig. 1 The subject comprised 7 TPO Ab-positive patients and 5 TPO Ab-negative patients. Two TPO Ab-
4 TSH ND 235 294 <003 655 NA NA NA 2 the start 4 SVR N 5 positive patients undertock thyroid hormone replacement after the start of PegIFN and RBV combination
FT3 ND 1.8 13 1.6 16 NA NA NA 4 of PR A 100 7 therapy. Thyroid function in other 3 TPO Ab-positive patients remained abnormal after the start of PegIFN
_...FT4 ND 12 13 14 10 NA NA NA Tx. and RBV combination therapy. On the other hand, thyroid function in 5 TPO Ab-negative patients was
TPO ND 64 261 262 247 284 590 NA normalized after the start of PegIFN and RBV combination therapy.
5 TSH ND 637 106 983 955 117 935 NA 48 - _ NR TG 67 67 Abbreviations are described in Table 1 and 2.
FT3 ND 33 29 32 30 30 32 NA
FT4 _ND 12 10 09 09 09 10 NA
TPO ND 03 <03 <03 <03 11 36 47
g TSH 296 451 221 372 355 435 452 663 ., _ 16 SVR TT 10 100 - ) c 4
FT3 30 28 25 26 28 27 26 30 &, CHC 164 Bl IPN iRIER B 5 3Pz & 12 T, MENEPEDS DB TH o, SHOER
T v PIZTD 2 BHTHY, TOREFEE 73% (12/164)  OBFIL B 8 5% SMFDBETED 347, AIRI
, TSH 414 427 489 732 430 399 478 NA " s Re op 10 THol. TD I IFN HEORMEH E LTbMmoh T BOTRIFMEEREL TD SERSLT L SR
T 08 30 68 0o 1o 30 o7 N fapse ’ B A, PIRBASAATIE S0 164 01 IEN  $ & AR AV ITHEIEASRIZ S Rz,
. 1. 0. 0.9 1.0 1L .7 NA N N s 4 e N 2
— : ] : ZTD %12 : : A 2
TEO ND UE0E E6s Cos T0E 10 NA TN WEEFEONE L8 1T, 2095 9P TD DT HCV [&z'z@m‘mwmﬁwgi% TD % #Hke§ A HF
TSH 321 526 357 0920 215 218 NA NA Re- BY, TORIEHIE 76% (9/118) Th otz HHIZ &, WERZHE ST AS, BAEE TIC HCV & thy-
8RT3 Ts2 31 30 31 25 29 NA NA O T 6 g TG 10T . i o ! , < -
4 10 0 11 11 08 1o NA N& B LRSS E 1818 BENRIC L IR R roid tissue antigen & DRI & T 3 / BRHERVEIC L D
TP ND 03 <03 04 <03 04 07 <03 BT BHETIE, TSHAEEHE 04% (171/1818) 12 4T84 i L2 S A 0B 59 % HCV o Rk
9 g%l 0-7362 033?? 0'43?? 0-63?? 1258 0933% lgg 135é 7 _ 16 SVR TT 100 100 RO EME IR TV EY, B, HHEEBEETE LW BAOEHI X B RERE DM AREE T
FT4 11 12 13 10 10 11 09 13 Loo, APILBVWTHESh - BREHESEL S %. Hsieh MC 513, Jotun-Hein method (Laser gene :
TPO ND <03 <03 <03 <03 NA NA NA - B34 & % o 72 CHC SEWNC 513 5 TD RESHECH & DNASTAR, Inc. Madison, WI, USA) # J§ v» T HCV
10 };?g 0'730% 0‘4323 0'8;‘52 0'834}1 0‘8313 gﬁ gﬁ gﬁ 24 - 4 SVR NA 100 100 PHRERZBOLVERE LT, BEZHFoy s genotype 1, 2B LT3 D7 I/ EEF| & thyroglobu-
FT4_ 12 14 1312 13 NA NA NA FHCIFRIERERE e b 00, HOVHKICHT  lin 5. O microsome D7 3 J BRALHI% Holt L7s. B0
TPO ND <03 <03 <03 <03 NA NA NA B e { MERB W E T HCV BB e T h #5154 genotype 2B\ T HCV & thyroglobulin &
1 TSH ND 0408 0410 0292 0451 NA NA NA ” " S — . 2 -
FT3 ND 37 33 36 35 NA NA Na 2 - 8 SVR NA 100 100 TwwielE, WHRBRABOEROMESHHEN S U microsome OENI—#D 7 I/ BEH CHIENLEH
FT4 _ND 14 13 13 13 NA NA NA B, Fio, CHCICBIF B TD 5AEME I Metavir THIEEFRHL, SO EPHOV B L BHPIR
’{‘gg ;?ng 0 4%2 2%2 Z%g 2%? 205; <2(;g gﬁ histological score” ™ i & 2 PSSR LA Metavir 0~ BRAEEED—HTHH I ML T2, —7,
2pr3 43 30 28 35 a1 36 41 na B - 8 SVR TT 100 75 2 0 mild fibrosis FEFITHE 10%, Metavir 3~4 D severe  HCV O FIRIBAOEHIC & 0 RS h 5 g EICH
FT4 13 18 L1 13 11 11 14 NA fibrosis Tl 20% &, FFMBOERACHECZBEH  HLERE LT, OHCV BHBEOFRIMEM 5

Running number of cases is the same as Table 1.

Abbreviations

IL28B, Interleukin 28 B; NA, Not applicable; NR, Non response; PR Tx, PegIFN and RBV combination therapy: SVR, Sustained
virological response; Tx, Treatment; W, Weeks.

Other abbreviations are described in Table 1.

THhotz L E STV 5, SEORGCIHERN
FFEHEMOTBITITRETH o 72 9 FUIB VT, FTR
WIS X B EHIiTlEd 5 b DD F1~2 557 i, F3~
455 2 ) & BB REIRE R AIA S O Sz SE O

in situ hybridization {2 & Y genomic$ & U'antigenomic
RNA % 87z &, @human thyroid primary
cells {Z HCV Dflilg~0 3%, BACLELEH (Co-
receptor) Td % CD81 2%##1E L, HCV @ E2 protein
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LS L, IL8EAZHET ALY, @HCV BRIC
& 1 thyrocytes & 9 T-helper 1(Thl) % A L 2R
BS54 % chemokine (CXC motif) ligand 10(CXCL
1)PFY SN EPPRBETENTVS. ThH0F
FEid HCV BHC & 0 FRR SR S G A 2 L 28
L, ZOHEL LTHEEIL TD BT 5 iES
BRI LDOEEZ SN,

ko> CHC & TD & oMM IZ ¥ 2451, IFN
FHEHAFNCRIET 2 TD 2 /R ICiTbh T &L,
—7J5C, WAL D TD %49 CHC I 5 IFN #ik
TIREITEA & LTo TD 0 BRIC X 2 BB LK RE
Sh, IPN FEEACEE SNABELParo6THF
EF B EHHEBENS. £-T, TD %49 CHC
23T 5 IFN SR B 2R e NS L OHRRRL &
OEBRLHLMITAIILREELREETH L, H
EECIRENII R 3R TI R ok,

SRS E Uiz 12 vk 8 GICOF AR LGHT 12 8
5 24 B RO FIRMERE DR — MOWENA T
EHANUETHo. Tho SHI, JrHRERG
B TPO Ab 3BT H - 72 3 HI T ERFLAYIC TD
EHLTVSZ EDHERINLA, o5 FOFIKE
WREIEHETH - 7z, WERIRRBEBEO AR, £
13 TSH ERHE OADBECBVTH, BEETD L2
L2 boo™, Zhs 5 HCibRERaRD
TSH i3 b @ % B Th > TR D TR TE
v L L, HOV B0 BRIBIC B 2 -5 5
MEEEZ LR TOHBERREL (HTREEFIK
B0y L OBEIRIB SR A BB EERRLIC By
THEBEENE—BE TD OTkEDd TATEETE
BN LT, SEIE IS O D GEARERGER
OFRBARREE b o THE L LTHBE 2T/ £ 72,
IFNBEIZL 2 TD OME L ZB T <& TEH B
NS 5HDS B 2 FITIREATIC TPO Ab 2T
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B TD DA 2 5F, FT3 5 L O FT4 HEREERT
FAEYE TD S5 WTh TSH 25 S-Hypo T 10 plU/
mL BLE, SHyper Tl 0.1 pIU/mL R & Tk
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Pegylated interferon and ribavirin combination therapy for
chronic hepatitis C associated with thyroid dysfunction

Miki Okano", Chiaki Okuse' *, Hiroshi Yotsuyanagi®, Junko Shima", Nobuhiro Hattori", Ryuta Shigefuku",
Yohei Noguchi", Moriaki Hatsugai', Kazunari Nakahara, Hiroki Ikeda", Hideaki Takahashi",
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Key words: chronic hepatitis C

Detail of pegylated interferon and ribavirin combination therapy (combination therapy) for 12 patients with
chronic hepatitis C associated with thyroid dysfunction (TD) was investigated. All patients were diagnosed as
having TD at the start of combination therapy according to measurements of {ree thyroxine, free tri iodothy-
ronine, and thyroid stimulating hormone. The 12 patients were diagnosed as follows; 4 as subclinical-
hypothyroidism, 4 as overt-hypothyroidism, and 4 as subclinical-hyperthyroidism. Two anti-thyroid peroxidase
antibodies (TPO Ab)-positive patients with overt-hypothyroidism undertook thyroid hormone replacement af-
ter the start of combination therapy, of whom subsequent thyroid function stabilized and combination therapy
could be continued. On the other hand, thyroid function in 5 TPO Ab-negative patients was normalized after the
start of combination therapy. In this study, no patient was discontinued the combination therapy for the reason
of exacerbation of TD.

thyroid dysfunction
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pegylated interferon and ribavirin combination therapy
antithyroid antibody

extrahepatic manifestation
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Background: A combination of factors such as substance abuse problems, medication noncompliance, and
insufficient insight are generally known to increasc the risk of violent behavior. However, little is known
regarding the psychoelogical impact on caregivers who are traumatized by the violent behavior of a family
member with schizophrenia. Therefore, we carried out an investigation to measure this impact.
Method: A questionnaire was given to 116 caregivers of individuals with schizophrenia in family support
groups in Scoul and Dacgu, Korea. Their responses were then evaluated using the 22-item version of the
[mpact of Event Scale-Revised (IES-R), the §-item short version of the Zarit Caregiver Burden Interview
(ZBI-8), and the 15-item version of the Mental Hness and Disorder Understanding Scale {MIDUS).
Results: The mean {SD)IES-R score was 26.69 (17.83) {range, 1-84). Multipie regression analysis showed
that the psychological impact of traumatic experiences was significantly associated with the following
factors: medical non-adherence (P~ 0.01), living without the patieat {P - 0.01), and caregiver burden
(P 0.05).
Conclusion: Our results from the present study suggest that even when family caregivers live apart from
the patient, they still experience the harmful psychological impact of trauma from the patient’s violent
behavior. The psychological impact continued as a result of the huge caregiver burden and the
medication non-adherence of the family member with schizophrenia in spite of receiving long-term
treatment and multiple hospitalizations. The present findings suggest the need for improved
community-hased service for preventive long-term care, including medication adhberence, for
outpatients with schizophrenia instead of multiple hospitalizations.

2012 Elsevier BV, All rights reserved.

1. Introduction

noted among people with schizophrenia. Recently, Fung and
colleagues reported that self-stigma is inversely associated with

Sugmatization and discrimination result in reluctance to seek
help for mental illness {Saxena et al., 2007). Stigmatization of
patients with schizophrenia is a significant barrier to their seeking
help. Self-stigma toward one’s mental illness is believed to be a
contributing factor to reduced understanding of treatment
adherence, and treatment non-adherence has frequently been

* Coriesponding author at: School of Nursing, Jichi Medical University, Yakushiji
3311-159, Shimotsukeshi, Tochigi 329-0498, Japan, Tel.: +81 285 587513;
fax: +81 285 587513,
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the level of treatment adherence among people with schizophre-
nia; they developed a self-stigma reduction program, based on a
theoretical framework, that has the potential to slow decreasing
self-esteem, promote readiness for changing one's own problem-
atic behaviors, and enhance psychosocial treatment adherence
(Fung et al., 2008, 2010, 2011; Tsang et al., 2010). Another review
article revealed that non-adherence and relapse are related to the
risk of suicide and violent behavior in patients with schizophrenia
(Reichhart and Kissling, 2010). Generally. the combination of
substance abuse problems, medication noncompliance, and low
levels of insight into their illness increases the risk of violence in
individuals with mental illness.
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On the other hand, half of the respondents who were family
caregivers of individuals with moderate-to-severe schizophrenia
reported potentially significant levels of post-traumatic stress
disorder associated with greater exposure to aggressive verbal
behavior by psychotic family members and increased usage of
coping strategies (Loughiand et al., 2009). Carr et al. (2008)
reported that physical aggression was associated with aggres-
sive verbal incidents, longer duration of hospital stay,
and subsequent unplanned early readmission. Furthermore,

Table 1

Nordstréma et al. (2006) reported that parents of adult sons
diagnosed with schizophrenia who had recently been referred
for forensic psychiatric treatment due to a violent crime
experienced strong emotional reactions such as guilt, fear,
disappointment, anger, and relief. The parents also reported
unawareness of the character and severity of their sons’ mental
iliness.

However, little is known about the psychological impact of
violent behavior on the families of individuals with schizophrenia

Socio-demographic characteristics of the total sample and respondents with violence behavior, and comparison of mean values of Impact of Event Scale-Revised in various

socio-demographic characteristics.

Total sample With vialence P 1ES-R (total score) (n~108) P
(n=116) behavior
{n=56)
n % n % Mean SD
Patient
Gender Male 77 66.4 39 69.6 0.555 26.28 17.71 = -0.342 0.733'
Female 39 338 17 304 27.53 18.29
Age (mean SD) Mean = 40.0, Mean=38.9, 0.274 re0.105 0.282%
SD=100, sD=8.7
Current OQutpatient 20 776 40 714 0117 25.23 17.00 =-2176 0.032¢
treatment status Inpatient 19 164 13 232 35.05 20.82
Unknown 7 60 3 5.4
Total number o 7 6.0 1 18 0.158 11.50 10.93 F=3.486 0.001"
of hospitalizations 1 18 15.5 9 16.1 25.24 16.02
2 16 13.8 8 143 28.13 22.80
3 17 147 g 16.1 RN 10.08
4 17 147 4 71 2273 11,73
5+ 40 345 25 446 34.03 19.34
Unknown 1 0.9 0 0
Total years 0 7 6.0 1 1.8 0.186 11.50 10.93 F=4.642 <0.001"
af hospitalization <t 42 36.2 21 375 24,07 15.31
<3 26 224 10 17.8 2175 13.36
<5 13 11.2 7 125 28.42 13.83
<10 13 1.2 8 14.3 4277 23.55
<15 10 86 6 107 26.50 14.28
<20 3 26 3 5.4 56.67 26.56
>20 1 08 0 0.0 26.00
Unknown 1 08 0 0.0
Ne e e 56 48.3 20 35.7 0.010 2115 11.82 t=-3.340 0.001’
Non-adherence 59 50.9 33 58.9 3225 2117
Unknown 1 03 3 54
Famiy caregiver
Gender Male 43 37.1 24 429 0.448 27.76 13.64 £=0.495 0.622}
Female 64 55.2 31 554 26.02 20.12
Unknown 9 78 1 18
Age (mean SD) Mean=55.3, Mean=56.7, 0.337 re=-0.140 0.152'
SD=13.5 SD=125
Family structure Father 18 155 9 16.1 0396 25.61 11.86 F=1,591 0.137
Mother 45 388 23 411 2269 18.97
Husband 3 26 1 1.8 45.00 8.49
Wife 2 1.7 1 1.8 29,00 141
Brathers 16 13.3 9 16.1 26.31 15.20
Sisters 13 112 5 89 40.45 2349
Son 6 5.2 5 89 3233 13.16
Daughter 4 34 2 36 28.25 13.67
Others 8 6.8 1 18 21.14 1242
Unknown 1 09 1 1.8
Living Yes 75 64.7 39 69.6 0434 2244 15.24 t=-3813 <0.001"
with patient No 39 336 17 304 35.79 19.86
Unknown 2 1.7 o 0.0
Significant results are bold-faced.
! tTest.
' ANOVA.
it Spearman,

for the dil between

with and without violence behavior.

~ significance for the difference of IES-R score among social-demographic characteristics.
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and the caregiver burden in East Asian countries. Therefore, we
investigated the psychological impact of trauma experienced by
family caregivers of individuals with schizophrenia who exhibited
violent behavior as the result of acute psychosis.

2. Methods
2.1. Participants and procedures

The purpose and methods of this study were explained in
advance at general meetings of the Federation of Families of People
with Mental llIness in Seoul and Daegu, Korea. At these meetings,
twelve local family groups in Seoul and Daegu, Korea agreed to
participate in the study. Before the survey was conducted, all
participants received a written explanation about the purpose of
the study and verbal informed consent was obtained from the
participants.

Eventually, 165 family members in Seoul and Daegu gave
informed consent to participate. The survey was conducted from
October 2010 to January 2011 in Seoul and Daegu. Among the
respondents, 116 families who were caregivers of a patient with
schizophrenia diagnosed by a psychiatrist during the course of
assessment and treatment were accepted as subjects for analysis. If
a family was caring for two or more individuals with schizophre-
nia, family members were asked to complete the questionnaire in
relation to the individual who required the greatest care.

2.2. Questionnaire

The questionnaire consisted of three sections. Section 1
contains questionnaire items concerning socio-demographic and
medical information, patient-related information, and family-
related information. The patient-related information included the
patient’s sex, age, current treatment status (outpatient or
inpatient), total number of hospitalizations, total years of
hospitalization, and patient’s experience of discontinued medica-
tion over a one-month period as a measure of medical adherence.
The family-related information included the family caregiver's sex,
age, family structure, and whether or not he/she lives with the
patient. Section 2 consists of a battery of questions about
experiencing patients’ abusive language and violent behavior
toward family members or others by the individual with
schizophrenia. Section 3 consists of self-rated questions relating
to psychological impact of the experienced trauma, caregiver
burden, and understanding of mental illness.

The 22-item version of the Impact of Event Scale-Revised (IES-
R) (Weiss and Marmar, 1997; Asukai et al., 2002) was used for
rating the psychological impact of traumatic experiences on family
caregivers of individuals with acute psychosis. This self-adminis-
tered scale consists of the following three subscales: intrusion,
avoidance, and hyperarousal. It is a questionnaire with 5-point
rating levels (0-4) for the previous one-week period, with higher
scores indicating greater symptom severity. Cronbach’s coefficient
alpha for subscale scores (.79-.92) indicates internal consistency,
Six-month test-retest reliability includes correlations (.89-.94) for
subscale scores. Strong correlations (.74-.87) among the three
subscale scores indicate construct validity (Asukai et al., 2002).

The 8-item short version of the Japanese version of the 22-item
Zarit Caregiver Burden Interview (J-ZBI-8) (Zarit et al., 1980; Zarit
and Zarit, 1987; Arai et al., 1997, 2003; Kumamoto and Arai, 2004)
was used to rate the burden of care. It is a questionnaire with a 5-
point scale; a higher score indicates a higher burden of care.

The 15-item Mental lliness and Disorder Understanding Scale
(MIDUS) (Tanaka, 2003) was used for rating the degree of
understanding of mental illness and disorders. This self-adminis-
tered scale consists of the following three subscales: treatability of
mental illness, efficacy of medication, and social recognition of
illness. It is a questionnaire with a 5-point scale; a higher score
indicates a poorer understanding of mental illness and disorders.

To use these materials in Korea, Korean translations of the
questionnaires of socio-demographic features, IES-R, ]-ZBI-8, and
MIDUS were used. Each tool was first translated by Korean
members of our research project, one of whom has been working at
a Japanese university for 10 years. Other Korean members of our
research project assisted in proofreading the resulting question-
naires.

2.3. Statistical analysis

The degree of violent behavior and the psychological impact of
traumatic experiences were compared among families with
different socio-demographic backgrounds using a t-test or one-
way analysis of variance. In addition, the psychological impact of
traumatic experiences was compared with the degree of violent
behavior and medication adherence using a t-test. Relationships
between the psychological impact of traumatic experiences and
other factors were then investigated using muitiple regression
analysis with the psychological impact of traumatic experiences as
the dependent variable after deriving Spearman’s rank-order
correlation coefficients. The level of statistical significance was set
at less than 5%.

Table 2
Comparisons of mean values of Impact of Event Scale-Revised by patient's violent behavior and medication adherence.
Total(n=115)' With violence ~Without vio- ¢ P Adherence Non-adher- t P
behavior lence behavior (n=58) ence {(n=59)
(n=56) {n=59)
Mean SD Mean SD Mean SD Mean  SD Mean  SD
IES-R (total score) 2669 17.83 3121 1801 2183 1645 2821 0.606 2115 11.82 3225 2117 -3340 0.01
intrusion 946 678 11.21 7.04 7.58 6.01 2877 0.005 7.33 470 1164 792 -3416 0.001
Avoidance 10.32 683 1196 6.70 856 6.59 2663 0.003 8.69 543 19 776 -2484 0.015
Hyperarousal 691 5.59 8.04 5.86 5.69 507 2216 0.025 5.13 420 8.70 631 ~3.439 0.001

Zarit Caregiver Burden Interview 1431 802 17.21 791 1167
(total scare)

Mental lliness and Disorder 1433 821 1591 9.01 1246
Understanding Scale (tortal score)
Treatability of mental illness 422 3.53 491 392 347
Efficacy of medication 530 3.60 558 363 5.08
Social recognition of illness 4.60 3.0 5.41 344 3.80

716 3924 <0001 1348 757 1516 850 -1.113 0268
701 2287 0.024 1463 808 1355 8.44 0697 0487
291 2221 0.029 442 3.89 4,04 315 0.586 0559

358 0750 0455 5.64 3.50 488 368 1.148 0253
255 2669 0.003 4.56 282 4.64 342 -0.143 0886

i Because a patient's violence behavior and non-adherence were not attached, the one case was excluded from the analysis.
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Table 3
Corvelations between Impact of Event Scale-Revised and other scales.
IES-R
Total Intrusion Avoidance Hyperarousal
T P r P r P r b4
Zarit Caregiver Burden Interview (total score) 0373 <0.001 0407 <0.001 0323 0.001 0.324 0.001
Mental lliness and Disorder Understanding Scale {total score) 0.337 0.001 0.251 0.011 0384 <0.001 0263 0.008
Treatability of mental illness 0.384 <0.001 0.331 0.001 0.369 <0.001 0.342 <0.001
Efficacy of medication 0.320 0.001 0.230 0.020 0.385 <0.001 0.228 06.921
Social recogaition of illness 0175 0.079 0.108 0279 0.236 0.017 0.127 0.203

3. Results
3.1. Socio-demographic and medical characteristics

Table 1 compares socio-demographic and medical character-
istics between the caregivers who experienced a patient's abusive
language and violent behavior and those who did not. Among the
116 respondents who were eligible for this study, 56 (48.3%) family
members experienced patients’ abusive language and violent
behavior toward family members or others and 59 (50.9%) cared
for patients with schizophrenia who experienced medication non-
adherence over a one-moanth period. There was a significant
difference in a patient's medication adherence between the
caregivers who experienced a patient's abusive language and
violent behavior and those who did not (P < 0.05). The caregivers
who experienced patients' abusive language and violent behavior
toward family members or others were more likely to be caring for
patients who required hospitalization more than five times.
However, the difference was not significant. Patient sex, family
caregiver sex, caregiver relationship with the patient, and living
with the patient were not significantly different from those of the
control group.

The IES-R questionnaire was filled out by 108 (93.1%) family
members. The mean values of the 1ES-R scores were compared for
each socio-demographic and medical characteristic of the patients
and their families. Patient sex and age were not found to be
associated with IES-R score. The [ES-R score of inpatients was
significantly higher than that of outpatients (P < 0.05). Total
number of hospital admissions, total years of hospitalization, and
medical adherence were found to be significantly associated with
IES-R scores (P < 0.01). The IES-R score of persons who live without
the patient was significant higher than the score of those living
with the patient (P < 0.001).

3.2. Evaluation of IES-R score

Table 2 shows the resuits of the 1ES-R, ZBI-8, and MIDUS scores
in this study. For the [ES-R, the Cronbach’s alpha of the IES-R score
was high, at 0.95. The IES-R scores ranged from 1 to 84; the mean
total score {(SD) was 26.69 (17.83). An [ES-R score was reported by
108 respondents (93.1%), of whom 33 (20.6%) reported an IES-R
score of 33 or more and they were assigned to the ‘high likelihood
of post-traumatic stress disorder’ subgroup (Creamer et al., 2003).

There was a significant difference in mean IES-R total scores
between caregiver families who had experienced a patient's
violent behavior and those who had not (P < 0.01). Responses on
the ‘intrusion’, ‘avoidance’, and ‘hyperarousal’ IES-R subscales
yielded significantly higher scores for caregiver families who had
experienced a patient's violent behavior than for those who had
not (P < 0.05). The total ZBI-8 score, the total MIDUS score, and the
scores of the MIDUS subscales ‘treatability of mental iliness’ and
*social recognition of iliness’ were significantly higher for caregiver
families who had experienced a patient’s violent behavior than for
those who had not (P < 0.05).

There was a significant difference in mean IES-R total scores
between patients with medication adherence and those with
non-adherence (P < 0.01). Responses on the ‘intrusion’, ‘avoid-
ance’, and ‘hyperarousal’ [ES-R subscales yielded significantly
higher scores for patients with non-adherence than for
patients with adherence (P < 0.05). The total scores of ZBI-8
and MIDUS were not significantly different with medication
adherence.

Table 3 presents correlations between [ES-R score and other
factors, such as ZBI-8 total score, MIDUS total score, and MIDUS
subscale scores. Significant correlations with total and subscale
scores of IES-R were observed for the total ZBI-8 and MIDUS scores
(P < 0.05). Regarding individual scores for the MIDUS subscales,
correlations with [ES-R score were observed for ‘treatability of
mental illness' and ‘efficacy of medication,’ (P < 0.05).

3.3. Multiple regression analysis using IES-R scores as dependent
variables

Table 4 shows the results of the multiple regression analysis.
Multiple regression analysis of the data was performed using
variables that were significantly associated with [ES-R (patients’
total number of hospitalizations, total years of hospitalization,
current treatment status, medication adherence, patients’ abusive
language and violent behavior toward family members or others,
caregivers living with patients, ZBI-8 total score, and the
‘treatability’ and ‘efficacy of medication’ subscales of MIDUS) as
independent variables and 1ES-R as the dependent variable. The
IES-R total score was found to be significantly associated with
patients’ medication adherence, caregivers living with patients,
and ZBI-8 total score (P < 0.05). However the IES-R total score was
not significantly associated with patients’ abusive language and
violent behavior using multiple regression analysis.

Table 4
Multiple regression for Impact of Event Scale-Ri
variable (1= 100).

d total score as a d

tndependent variable B r P
Patient
Total number of hospitalizations ~0.108 -0.838 0404
Total years of hospitalization 0.238 1.614 0.110
Current treatment status ~0.040 ~0.426 0.671
Adherence 0.286 3.417 0.001
Violence behavior -0.067 -0.778 0438
Famiy caregiver
Living with patient 0.253 2.980 0.004
2ZBI-8 (total score) 0.237 2610 0.011
MIDUS (rotal score)
Treatability of mental iliness 0.098 0.998 0.321
Efficacy of medication 0180 1.956 0.054
R 0.668
R 0.391
F 8.058

B. standardized regression coefficient: ¢, -value: R, multiple correlation coefficient.

50 S. Hanzawa et al./Asian Journal of Psychiatry 6 (2013) 46-51

4. Discussion

The present findings from multiple regression analysis sug-
gested that significant and independently associated predictors of
the psychological impact of trauma experienced by the family
caregivers of individuals with schizophrenia were patients’
medication non-adherence, living without the patient, and heavy
caregiver burden.

Contrary to expectation, our results found that a patient's sex
was not a significant predictor of abusive language and violent
behaviors of individuals with schizophrenia. However, Amore and
colleagues recently reported that inpatients with aggressive
behaviers, including physical aggression against other people
and verbal or against-objective aggression, compared to non-
aggressive patients were predominantly male; in particular, men
were 2.4 times more likely than women to perform acts of physical
violence in the month before admission among acute psychiatric
patients (Amore et al., 2008). Our results may differ from the
results of previous studies because the subjects of our research
were the participants of a general meeting of local family groups
for mutual support. These participants were caregivers of chronic
psychiatric parients.

The most startling finding was the psychological impact on
family caregivers who were not traumatized directly by
experiencing a patient’s abusive language and violent behavior
toward family members or others. The trauma from a patient’s
abusive language and violent behavior was strongly associated
with patients’ medication non-adherence and the increasing
stress of caregiving for a family member with schizophrenia
who developed abusive language and violent behavior, In
addition, these results suggested that family caregivers might
be able to escape the catastrophic psychological impact by
living separately from their loved one with schizophrenia. Carr
er al. (2008) recently reported that physical aggression was
associated with aggressive verbal incidents, longer duration of
hospital stays, and subsequent unplanned early readmission in
acute psychiatric inpatient units in Australia. They also
reported that the primary family caregiver was in direct
contact with the individual with schizophrenia for approxi-
mately 13 days per month and that caregivers reporting
exposure to moderate/severe aggression were in more frequent
contact (Carr et al.,, 2008). Conversely, our finding suggested
that family caregivers who do not live with the individual with
schizophrenia still have a significantly high psychological
impact from the trauma of the individual's violent behavior. All
of the participants in our study were members of a local family
support group and less than 30% of the individuals being cared
for were inpatient with acute psychosis. This difference from
the persons studied by Carr and colleagues may explain the
difference in results.

Why do family caregivers who do not live with the individual
with schizophrenia still have a significantly high psychologicat
impact from the trauma of the individual's violent behavior? The
following socio-cultural and policy-based factors are thought to be
contributing factors.

For family caregivers of individuals with schizephrenia, their
own stigma associated with mental illness is the most important
socio-cultural factor. In Korea, there is still a tremendous stigma
against mental disorders as well as insufficient social support of
the family caregivers. Ensuring that services are culturally
appropriate and ensuring that mental health professionals are
adequately trained in effective cross-cultural practice, so that
stigmatization and discrimination are reduced, are likely to
increase access to treatment (Stuart and Arboleda-Florez, 2001).
As Chang and Horrocks reported, there is great stigma attached to
mentat illness in China among East Asian countries. The stigma

surrounding relatives' mental illness has a strong and pervasive
impact on family caregivers in China. As a result, family caregivers
often avoid talking about their relative’s mental iliness with
extended family or friends to protect their families from ‘losing
face' (Chang and Horrocks, 2006). Our recent study results showed
that stigma surrounding relatives’ mental illness was significantly
higher among Korean family caregivers than Japanese family
caregivers, In addition, caregivers' stigma of mental illness and
caregiver burden were associated with the coping skill of
“avoidance behavior” toward the family member with schizo-
phrenia (Hanzawa et al., 2010a,b). The East Asian attitude toward
the caregiving of family members as “the Confucian relational
autonomy of family" has been based on Confucian Ethics that
promote ideas such as a sense of shame. In contrast to the political
personhood of the West, in which Westerners consider family
relationships as a choice, the familial personhood of the East stands
on the foundation of a family supported by its individuals (Lee,
2009).

Another important policy-based factor is a family's obligation
to care for individuals with mental illness. This has contributed
to the family caregivers' burden in East Asian countries. Family
caregivers in Korea, Japan, Shanghai in China, and Taiwan are
obligated to protect a person with a mental disorder and ensure
treatment according to their country's mental health laws
(World Health Organization, 2005). “Hospitalization for medical
care and protection,” which requires the family's consent instead
of the patient’s, is allowed in these places. In Korea, The Mental
Health Act of 1995 aliowed for “hospitalization for medical care
and protection.” Furthermore, sufficient professional mental
health care may not be available in a community, so an
individual with schizophrenia who is in crisis may have to be
hospitalized. Family members of a person with a mental disorder
may experience guilt related to “involuntary hospitalization”
and the individual with the mental iliness may blame the family
for giving consent. Therefore, psychiatric hospitalization leads to
complex family relationships, especially during the acute
delusional stage of schizophrenia when the patient has little
insight into the seriousness of the illness. In addition, the family
caregivers' coping strategy of living without the patient due to
involuntary hospitalization may be cuiturally appropriate, an
effective help-seeking behavior, and the only respite option for
caregivers with traumatic experiences according to Korean
culture under the influence of traditional Confucianism, in
which it is immoral for a caregiver to commit his/her patient to
the care of others.

Our results from the present study suggest that even when
family caregivers live apart from the patient, they still experience
the harmful psychological impact of trauma experienced from the
patient's violent behavior. The psychological impact continued asa
result of the great caregiver burden and the medication non-
adherence of the family member with schizophrenia in spite of
long-term treatment and multiple hospitalizations. Therefore, the
present findings suggest the need for improved community-based
service for preventive long-term care, including medication
adherence, for outpatients with schizophrenia instead of muitipte
hospitalizations.
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The WHO recognizes the importance of a psychiatric diagnostic system in primary care.

Regarding the revision of ICD-11 primary health care ICD-11-PHC), a working group is orga-

nized and acts positively. The WG makes the draft of ICD-11-PHC. Some new and interesting
disease names, such as ANXIOUS DEPRESSION and BODILY STRESS SYNDROME (BSS),
are incorporated in ICD-11-PHC. Revision to ICD-11 continues, and an international Field Trial
of ICD-11-PHC by the WHO is planned. Participation in the Field Trial of Japanese research-
ers is expected. We psychiatrists should closely follow trends in interesting new knowledge in

ICD-11-PHC.

< Author’s abstract>
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Abstract

patients in Japan.

* E-mail: higatana@acc.ncgm.go.jp

Objective: To examine the prevalence of illicit drug use among men who have sex with men (MSM) with HIV-1 infection in
Japan, where the life-time prevalence of illicit drug use in the general population is only 2.9%.

Design: A single-center cross-sectional study at a large HIV clinic in Tokyo, which treats approximately 15% of HIV-1 infected

Methods: The prevalence of illicit drug use and the assciation of characteristics and social demographics of the patients
with illicit drug use were examined. Patients who visited the clinic for the first time from 2005 to 2010 were enrolled.
Relevant variables were collected using a structured interview and from the medical records. Multivariate logistic regression
analyses were applied to estimate the odds of association of MSM over non-MSM HIV-infected patients with illicit drug use.

Results: 1,196 patients were enrolled. They were mostly Japanese men of relatively young age. lllicit drug use (including
injection drugs) was reported by 35% of the patients (by 40% of MSM), and 4% were IDU while 5% were on
methamphetamine. 2% of the population was arrested due to illicit drugs. MSM was significantly associated with illicit drug
use (adjusted OR =4.60; 95% Cl, 2.88-7.36; p<<0.01). Subgroup analysis of the patients stratified by three age groups (=30,
31 to 40, and >40) showed that the odds of association of MSM with illicit drug use was the strongest in the youngest age
group (=30 years: adjusted OR=7.56; 95% Cl, 2.86-20.0; p<<0.01), followed by the oldest (>40 years: adjusted OR=6.15;
95% Cl, 2.40-15.8; p<<0.01), and the weakest in the group aged 31 to 40 (adjusted OR=3.39; 95% Cl, 1.73-6.63; p<0.01).

Conclusions: The prevalence of illicit drug use is high among MSM patients with HIV-1 infection in Japan. Effective
intervention for illicit drug use in this population is warranted.
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Introduction

Illicit drug users, especially injection drug users (IDU), are at high
risk of infection with HIV-1 [1,2]. They arc one of the “difficult to
reach” populations, especially with regard obtaining accurate
prevalence data {3]. In japan, the prevalence of illicit drug use in
the general population is only 2.9% according to the 2009
Nationwide General Population Survey on Drug Use and Abuse
[4,5] (htp://wwwaienp.gojp/mimh/pdf/h21.pdl. in Japanese)
(http://www.mhlw.go.jp/bunya/iyakuhin/yakubuturanyou/
torikumi/dl/index-04.pdf. in Japanese). To our knowledge,
however, no study has examined the prevalence of illicit drug
use among patients with HIV-1 infection i Japan.

Among patients with HIV-1 infection, illicit drug use is
associated with lower antiretroviral therapy (ART) uptake and
inferior adherence [6-9], which leads to suboptimal treatment
outcome, compared with patients with other risk categories [10-
12]. The aim of the present study was to examine the prevalence

PLOS ONE | www.plosone.org

of illicit drug use in patients with HIV-1 infection and its
association with characteri of the patients in Japan, in order to
establish effective intervention strategies.

Methods

Ethics Statement

This study was approved by the Human Research Ethics
Committee of National Center for Global Health and Medicine,
Tokyo, Japan. The Committee waived a written informed consent,
because this study only used data of patients from routine clinical
practice. However, at our clinic each patient provided a written
informed consent for the clinical and laboratory data to be used
and published for rescarch purposes [13]. We conducted this study
according to the principles expressed in the Declaration of
Helsinki.
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Study design

This study was designed and reported according to the
recommendations of Strengthening the Reporting of Observa-
tional studies in Epidemiology (STROBE) statement [14]. We
performed a single center cross-scctional study of patients with
HIV-1 infection to examine the prevalence of illicit drug according
to patient characteristics including sexual orientation, primarily
focusing on men who have sex with men (MSM). Tlicit drugs were
defined as legally prohibited substances in Japan; They included
amyl nitrite and 5-methoxy-diisopropyltryptamine, which became
prohibited by law in 2006 and 2005, respectively, in Japan [15].
This study was conducted at the AIDS Clinical Center, Tokyo.
Our [acility is one of the largest clinics for HIV care in Japan with
more than 3,300 registered patients {13}, Considering that the
total reported number of patients with HIV-1 infection is 21,415
by the end of 2011, this clinic treats approximately 15% of the
HIV-1 infected patients in Japan (http://api-net.jfap.or.jp/status/
2011/11nenpo/hyo_02.pdf. in Japanese).

Study Subjects
The study population comprised patients with HIV-1 infection,
aged >17 years, who visited our clinic for the first time from

January 1, 2005 to August 31, 2010. The following exclusion

criteria were applied; 1) those who visited the clinic for a sccond
opinion, 2) those referred to other facilities on their first or second
visit. These patients were excluded because the  structured
interview on social demographics was often not conducted in
these patients, 3) patients infected through contaminated blood
products (c.g. hemophiliacs) and mother to child transmission, and
4y patients who refused to be included in the study.

Measurements

Variables were collected  through a  structured interview
conducted at the first visit as part of routine clinical practice by
the nurses specializing at the HIV outpatient care. The interview
by these “coordinator nurses” included the following variables:
history of illicit drug use and injection drug use (and their types if
available), perceived route of transmission, sexual orientation (men
were asked whether they have with men), history of gay
bathhouse use (if MSM), working status, and living status (alone or
with someone else) [16]. Because interviews could potentially
underestimate the prevalence of illicit drug use, we also scarched
the medical records for information on illicit drug use and related
variables covering the period from the first visit to December
2012. Data of age, sex, cthnicity, current treatment status for HIV
infection, and history of AIDS (defined as history of or concurrent
23 AIDS-defining disca t by the Japanese Ministry of Health,
Labour and Welfare) were obtained from the medical records
(hup:/ /www.haart-support.jp/pdf/ guidcline2012.pdf i Japa-
nese). The laboratory data of CD4 cell count, HIV-1 viral load,
hepatitis C antibody on the first visit were also collected, and when
these tests were not conducted on that day, data within three
months from the first visit were used.

Statistical analysis

Patients’ characteristics and social demographics were com-
pared between MSM and non-MSM groups | by the Student’s t-test
for continuous variables and by cither the x test or Fisher’s exact
test for categorical variables. Logistic regression analysis was used
to estimate the odds of association of MSM, relative to non-MSM,
with illicit drug usc. The odds of association of cach basi
demographics, baseline laboratory data, and other medical
conditions listed above was also estimated with univariate analysis.
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To estimate the odds of association of MSM over non-MSM
with illicit drug use, we conducted multivariate logistic regression
analysis adjusted by age and ethnicity. Age and ethnicity
(Japanese) were selected among four variables with p value
<C0.05 in univariate analysis, because age is a basic demographic
and the literature had reported that population/ethnicity can
affect the prevalence of illicit drug use [17}. The two variables;
“ART” and “history of AIDS” were not included because they
were not considered to be related to illicit drug use.

To estimate the odds of association of different age categories
with illicit drug use, we divided the group into three age
subgroups: =30, 31 to 40, and >40 years. Then, the above-
mentioned multivariate analysis was conducted for cach subgroup.

Statistical significance was defined at two-sided p value of
<0.05. We used odds ratios (ORs) and 95% confidence intervals
(95% CiIs) to estimate the odds of association of cach variable with
illicit drug use. All statistical analyses were performed with The
Statistical Package for Social Sciences ver. 20.0 (SPSS, Chicago,
1L).

Results

During the study period, 1,366 patients with HIV-1 infection
visited the AIDS Clinical Center for the first time, and 170
patients were excluded from the analysis based on the above-
mentioned exclusion criteria (Figure 1). For the 1,196 patients
included in the study, the pcrcciw(l route of transmission was
male-to-male sexual contact in 948 (79%), heterosexual contact in
173 (14%), IDU in 22 (2%), and unknown in 33 (4%). The
majority of the study patients were relatively young Japanese men
with a median age of 36 years. Most patients were ART-naive,
with a median CD4 count of 245/l (Table 1).

Among the 1,196 patients, 415 (35%) had used or were illicit
drug users, and 53 (4%) were IDUs while 63 (5%) reported using
methamphetamine. With regard to social history, 27 (2%) had
been detained or arrested due to possession or use of illicit drugs
(Table 1). Among the illicit drugs used, amyl nitrite and 5-
methoxy-diisopropyltryptamine were the most commonly named
by the patients. 3,4-methylencdioxymethamphetamine, cannabis,
heroin, cocaine, and opium were also mentioned (numbers not
counted except for methamphetamine).

Of the 1,196 patients, 973 (81%) were MSM regardless of the
perceived route of transmission (c.g., if’ a patient considered to
have been infected with HIV-1 through injection drug use and was
MSM, he was classified as MSM in Table 1). Compared with non-
MSM patients, MSM were significantly younger and more likely
to be Japanese. MSM patients were more likely to have
experienced illicit drugs [392 (40%)] than non-MSM [23 (10%),
p<0.01], and have used methamphetamine [57 (6%) versus 6
(3%), p=0.07}, and to have been arrested/detained due to illicit
drug use/possession [(26 (3%) versus 1 (0.4%), p=0.04) (Table 1).
There was no difference in the percentage of IDUs among the
MSM and non-MSM groups [44 (5%) versus 9 (4%), p=0.73].
The CD4 count of MSM patients tended to be higher, and MSM
were less likely to present with AIDS than non-MSM, although
HIV viral load of MSM was significantly higher than that of non-
MSM. MSM were more likely to have a job and be living alone.
Further analysis showed that 47% of MSM patients used a gay
bathhouse, and among them, the prevalence of illicit drug use was
higher (49%) than all MSM (40%). The prevalence of illicit drug
use was even higher in MSM aged =30 years (52%).

Univariate analysis showed a significant relationship between
MSM and illicit drug use (OR=35.87; 95% CI, 3.74-9.20;
p<0.01) (Table 2, Model 1). Furthermore, younger age, being
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HIV-1 infected patients who visited The AIDS Clinical Center
for the first time between January 1, 2005 to August 31, 2010

n=1,366

lllicit Drug Use in HIV-1 Patients in Tokyo

Excluded n=170

Visit for a second opinion

Referred on the first/second visit
Infected with contaminated products
Infected with vertical transmission

n=142
n=16
n=11
n=1

Enrolled in the study n=1,196

Route of ransmission:

Homosexual contact n=948
Heterosexual contact n=173
intravenous drug use n=22
Unknown n=53

Figure 1. Patient enroliment.
doi:10.1371/journal.pone.0081960.g001

Table 1. Baseline characteristics of total study patients, MSM, and non-MSM.

Total (n=1,196) MSM (n=973) Non-MSM (n=223) P value
Sex (male), n (6) 1,114 (93) 973 (100) 152 (63) <001
Age (years)’ 36 (29-43) 35 (29-42) 38 (31-47) <001
History of llicit drug use, n (%), 415 35) 392 (40) 23(10) <001
Injection drug use; n (%)’ o ) 53 (4) ) 44 (5) 9 (4) 073
Methamphetarmine use, 1 (%) : 63 576 Cem 007
Arrested due to illicit drugs, n (%5 27 (2} 26 (3) 104 0.04
H’iston;d( géy bétﬁhouse ﬁ§e, n (%)’ R Not ap’plicvablcf“ ) 461 '(,47> ‘
Ethnicity, n (26)*
Japanese o : 0 1058 (89) 906 (93) 152 (68) <001 .
Asian ' 70(6) 29(3) 4108
White 270) 263 104
Black ' o 26 @) 202 2401
latino : : 120 700 50
Wor);ing” sta;us, n (%]i’ o ) '
Without job 226 (19) 163 (17) 63 (28) <001
Working 902 (75) 763 (78) 139 (63)
Student ST ey 70 5@
Houséwife R ) ) 11 (1) 0 11 (5)
Living alone,n @8 < 530 (44) 475 49) 5505 <001
D4 count U C usa01379) 252 (114-380) 207 (50-379) 0.08
HIV-1 viral load (logso/mi)’® 460 (391-5.20) 464 (3.94-5.20) 443 (3.26-5.08) <001
On antiretroviral therapy, n (%) 120 (10) 85 (9) 35 (16) <0.01
History of AIDS, i () o @ 247 25) 74 33) 002
Positive HCV éntibody, 'n (%) ' 4 ) 38 (3) o 19'(2) ) Ié 9) <0.01

“median (interquartile range).
Data of “three, °
doi:10.1371/journal.pone.0081960.t001

PLOS ONE | www.plosone.org

one, fifteen, “two, and “four patients were not available {missing).
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Japanese, on ART, and history of AIDS were associated with illicit
drug use. On the other hand, without a job, living alone, and
positive HCV antibody were not associated with illicit drug use.
Mulavariate analysis identfied MSM to be significantly associated
with Hllicit drug use after adjustment for age and Japanese (adjusted
OR =4.60; 95% CI, 2.88-7.36; p<0.01) (Table 2, Model 2).

Subgroup analysis of the patients stratified by three age groups
(=30, 31 to 40, and >40) showed that the odds of association of
MSM with illicit drug usc was the strongest in the youngest age
group (=30 vears: adjusted OR=7.56; 95% CI, 2.86-20.0;
p<0.01), followed by the oldest (>40 years: adjusted OR =6.15;
95% ClI, 2.40-15.8; p<<0.01), and the weakest in the group aged
31 10 40 (adjusted OR=3.39; 95% CI, 1.73-6.63; p<<0.01)
(Table 3).

Discussion

The prevalence of illicit drug use among patients with HIV-1
infection in this large urban HIV clinic in Tokyo, which treats
approximately 15% of patients with HIV-1 infection in Japan, was
high at 35%. The prevalence was higher among HIV-1 infected
MSM (40%), especially among young MSM aged =30 years
(52%). Furthermore, HIV-1 infected MSM were more likely to use
methamphetamine and to be arrested due to illicit drugs,
compared with non-MSM. It should be emphasized that these
numbers are likely to be underreported, since some patients would
not admit illicit drug use to the interviewers on their first visit.

To our knowledge, this is the first study on the prevalence of
illicit drug use among patients with HIV-1 infection in Japan.
Although the prevalence of illicit drug use is considered extremely
low among the general population in Japan with lifetime
prevalence of 2.9% in 2009, high prevalence of illicit drug use
in patients with HIV-1 infection, especially among HIV-1 infected
MSM, was demonstrated [4,5] (http://www.nenp.go.jp/nimh/
pdi7h2l.pdf. in  Japanese) (http://www.mhlw.go jp/bunya/
iyakuhin/yakubuturanyou/torikumi/dl/index-04.pdf. in  Japa-
nese). The prevalence of methamphetamine use and incarceration
due to illicit drug was also high, suggesting a substantial impact of
illicit drugs, not only on the well-being of this population in terms
of both medical and social perspectives, but also on public health
perspectives [11,12].

In Japan, the number of illicit drug users arrested in 2010 was
14,965. Among these, 12,200 used methamphetamine, followed
by cannabis (2,367), while only several hundred at most used other
drugs (http://www.mbhlw.go.jp/bunya/iyakuhin/yakubuturanyou/
torikumi/dl/index-01.pdf in Japanese). Of note, the number of
arrestees due to other injectable drugs, such as heroin and
cocaine, was small (22 and 112, respectively). Thus, most
injection drug users in Japan are methamphetamine users.
Majority of the patients identified as IDU in this study were
considered to be methamphetamine users as well.

llticit Drug Use in HIV-1 Patients in Tokyo

Table 3. Results of multivariate analysis of the association of
MSM over non-MSM for illicit drug use according to age.

Adjusted OR  95% CI P value

Age =30 years {n=369)

MSM vs. non-MSM 7.56 286-200 <001
Age 31 to 40 years (n=473})

MSM vs. 'n0n~MSM 339 1.73-6.63 85 <0.01
Age >40 years (n=2354) ) : )
MSM vs. non-MSM : 6.15 ‘ 240-158  <0.01

MSM was adjusted with the same variables as Model 2, Table 2.
MSM: men who have sex with men.
doi:10.1371/journal.pone.0081960.t003

By the end of 2011, of 19,976 patients (excluding those ifected
with contaminated blood products) reported to be infected with
HIV-1, 108 (0.5%) were reported to be infected through injection
drug use according to the surveillance conducted by the AIDS
Surveillance Committee of the Japanese Ministry of Health,
Labour and Welfare (http://api-netjfap.orjp/status/2011/
Ilnenpo/hyo_02.pdf in Japanese). The prevalence of IDUs in
this study is substantially higher; 53 (4%) of the 1,196 were IDUs,
suggesting a considerable underreporting of IDU in the surveil-
lance data. It is well known that for IDUs, prognosis is much worse
than non-injecting drug users, as one multicenter study conducted
in Europe and North America reported that IDUs experienced
approximately five times higher mortality rates than patients
infected through sexual intercourse [18]. Although the prevalence
of IDUs among patients with HIV-1 infection in Japan is still
much lower than that in neighboring countries, such as Taiwan
(27.6%) and China (24.3%), there is an urgent need to develop
cffective prevention programs for HIV-1 infected illicit drug
users [19] (http://www.unaids.org.cn/download/ 2009% 20China %
20Estimation%20Report-En.pdf) (http://www.cdc.gov.tw/english/
list.aspx?treeid = 00ED75D6C887BB27&nowtreeid = 334C2073091
C8677).

Although the prognosis of injection drug users is reported to be
worse than that of non-injection drug users [20], this study
primarily focused on illicit drug use as a whole, rather than
injection drug use. This is because only a few studies focused on
illicit drug use among HIV-1 infected patients, although a large
number of studies focused on injection drugs [21-25]. Illicit drug
use in patients with HIV-1 infection is an important issue, because
not only illicit drug use lead to inferior treatment outcome
compared with non users [10-12], but also non injection drug
users are prone to practice high risk sexual behaviors, which might
lead to transmission of HIV and other infectious discases [8,26].
Studies from the US reported that especially MSM who use illicit

Table 2. Results of multivariate analysis of the association of MSM over non-MSM for illicit drug use.

Model 1 Crude n=1,196

Model 2 Adjusted n=1,196

doi:10.1371/journal.pone.0081960.t002
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OR 95% Ci OR 95% C1
Men who have sex with men® 5.87 3.74-9.20 4.60 2.88-7.36
Age per 1 year" 0.95 094-097
Japanese” 174 1.07-2.82
p<0.05.
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drugs are at high risk for HIV and sexual transmitted infections
due to close associations between risky sexual behaviors and illicit
drug use [27,28] Furthermore, illicit drug use, especially opioid
use, can be a trajectory into injection drug use [29,30].

Several limitations need to be acknowledged. First, due to the
nature of single-center study, this is a convenience sample and the
results of this study do not necessarily represent the prevalence
of illicit drug use in all patients with HIV-1 infection in Japan.
However, as mentioned above, our clinic treats approximately
15% of the total HIV patients in Japan, and furthermore,
most HIV-1 infected patients reside in urban areas such as
Tokyo metropolitan area (http://api-net.jfap.or jp/status/2011/
Inenpo/hyo_02.pdf in Japancse). Thus, the discrepancy in the
prevalence of illicit drug use between the study patients and all
HIV patients in Japan should not be too large. Second, the
structured interview method to collect data cannot avoid
underreporting of illicit drug usage. Thus, the prevalence of illicit
drug use in this population is very likely to be higher than what is
reported here. However, underreporting to a certain degree is
unavoidable with regard to issues such as illicit drug use [3].

In conclusion, the prevalence of illicit drug use in patients with
HIV-1 infection in this large HIV clinic in Tokyo was high at
35%, and was higher in HIV-1 infected MSM (40%). Despite the
low prevalence of IDUs (0.5%) among HIV-infected patients
reported by the AIDS Surveillance Committee, 5% of patients in
this stucy were IDUs. All relevant parties (o the issue of illicit drug
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Abstract

Objective: The 2010 WHO antiretroviral therapy (ART) guidelines have resulted in increased tenofovir use. Little is
known about tenofovir-induced chronic kidney disease (CKD) in HIV-infected Vietnamese with mean body weight of
55 kg. We evaluated the prevalence and risk factors of CKD in this country.

Design: Cross-sectional study was performed.

Methods: Clinical data on HiV-infected Vietnamese cohort were collected twice a year. To evaluate the prevalence
of CKD, serum creatinine was measured in 771 patients in October 2011 and April 2012. CKD was defined as
creatinine clearance less than 60 mi/min at both time points. Multivariate logistic regression was used to determine
the factors associated with CKD

Results: Tenofovir use increased in Vietnam from 11.9% in April 2011 to 40.3% in April 2012. CKD was diagnosed in
7.3%, of which 7% was considered moderate and 0.3% was severe. Multivariate analysis of October-2011 data
identified age per year-increase (OR: 1.229, 95%Cl, 1.170-1.291), body weight per 1 kg-decrement (1.286,
1.193-1.388), and tenofovir use (2.715, 1.028-7.168) as risk factors for CKD.

Conclusions: Older age, low body weight and tenofovir use were independent risk factors for CKD in Vietnam.
Further longitudinal study is required to evaluate the impact of TDF on renal function in Vietnam and other countries

with small-body weight patients.
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Introduction

Advances in antiretroviral therapy (ART) had turned HIV/
AIDS into a chroniciidisease [1-5]. As a consequence of living
longer, chronic kidney disease (CKD) has become an important
cause of morbidity and mortality in HiV-infected patients
{1,3-5]. Several studies have reported increased prevalence of
CKD, ranging from 4.9% to 8.4% in such patients [6-9]. In
addition to the established risk factors, such as aging, diabetes
mellitus (DM) and hypertension {2,10}, other factors related to
the virus itself and to the treatment [e.g., exposure to tenofovir
(TDF), 2 commonly used antiretroviral (ARV)], are thought to
be related to nephrotoxicity in HiV-infected patients[2,11,12).

PLOS ONE | www.plosone.org

To date, the benefit of TDF first line treatment is considered
to outweigh the risk of TDF-induced nephrotoxicity. A recent
meta-analysis study has reported that the use of TDF is
associated with a statistically significant though only modest
renal dysfunction, and recommended no restriction of TDF use
when regular monitoring of renal function and serum phosphate
levels is impractical [13]. Furthermore, the 2010 WHO
guidelines for ART in adults and adolescents recommended
TDF as part of the first line regimens (URL: hitp:/
whaglibdoc.who.int/publications/2010/9783241599764_eng.pdf).

However, several studies have reported that low body weight
is an independent risk factor for TDF-associated nephrotoxicity
and might lead to potentially higher risk for larger drug
exposure and thus, more severe toxicity [14-17]. Under such
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scenario, regional prevalence of CKD may influence the
approach to screening and monitoring of HIV-infected patients
initiated on ART. In particular, most nucleoside/nucleotide
reverse transcriptase inhibitors (NRTIs), such as TDF and 3TC/
FTC, are excreted by the kidney and may require dose
adjustment in individuals with reduced glomerular filtration rate
(GFR), and may require more intensive monitoring in patients
with pre-existing CKD.

Following the 2010 WHO guidelines, the use of TDF has
been increasing rapidly in Vietnam, where patients are more
likely to have smaller body weight compared to Caucasians. At
this stage, little is known about CKD among Vietnamese HIV-
infected patients. In this context, it is important to determine the
prevalence of CKD and its risk factors including TDF exposure
and low body weight in this region. The present study was
conducted to evaluate the above factors in Vietnamese HiV-
infected patients.

Methods

Study design

We performed a cross-sectional study with an observational
single-center cohort of Vietnamese HIV-infected patients on
ART. This cohort was established since 2007 at the National
Hospital of Tropical Disease in Hanoi, one of the largest
outpatient clinics for HIV infected-patients in Vietnam. Clinical
data are collected twice a year (in April and October) in this
cohort. The population of this cohort comprised HiV-infected
patients on ART aged more than 17 years. To evaluate CKD in
this group, serum creatinine had been examined since October
2011. Serum creatinine was measured in October 2011 and
Aprit 2012. Patients whose creatinine was not obtained at both
time points were excluded from the study. Other clinical data
were collected twice a year (in April and October) as well. The
study was approved by the Human Research Ethics Committee
of National Hospital of Tropical Disease and Hanoi city. Each
patient inciuded in this study provided a written informed
consent for the clinical and laboratory data to be used for
publication. The study was conducted according to the
principles expressed in the Declaration of Helsinki.

Measurements

Data included demographic variables (height, weight, sex
and age); a complete history of ART; use of cotrimoxazole;
CD4 cell count (cell/mm?, measured by flow cytometry); plasma
HIV-RNA (copies/mi, measured by the Roche COBAS TagMan
HIV monitor assay); serum creatinine (mg/dl, measured by
Jaffe method); date of HIV diagnosis and other comorbidities.
CKD was defined as creatinine clearance (Ccl) estimated by
the Cockeroft-Gault formula of <60 ml/min at October 2011 and
April 2012 (6 months apart). Renal dysfunction at each time
point was also classified into five stages according to the
guidelines of the National Kidney Foundation [18]: normal renal
function: Ccl 290 ml/min; mild renal dysfunction, Ccl between
60-89 ml/min; moderate, Ccl 30-59 mi/min; severe renal
dysfunction, Cct 15-29 mi/min; and renal failure or dialysis, with
Ccl of <15 mi/min.
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Statistical analysis

Statistical analysis included descriptive (mean and standard
deviation), univariate and multivariate analyses. Absolute and
relative frequencies were utilized for continuous and
categorical variables, respectively. To evaluate the association
between CKD and categorical variables, the chi-square test or
Fisher exact test was applied as required. Independent T test
or one-way analysis of variance (ANOVA) was used to
compare mean values of normally distributed data and the
Mann Whitney test or Kruskal-Wallis test for parameters with
skewed data distribution. Variables significantly associated with
renal dysfunction in univariate analysis (p<0.05) were entered
into multivariate analysis. Logistic regression was used to
determine the factors associated with CKD in univariate and
multivariate analyses. Statistical significance was defined at
two-sided p value <0.05. We used the odds ratio (OR) and 95%
confidence interval (95% Cl) to estimate the association of
each variable with renal dysfunction. All statistical analyses
were performed with The Statistical Package for Social
Sciences ver. 17.0 (SPSS, Chicago, IL).

Results

Patients on TDF

The percentage of TDF use in our cohort increased from
11.9% in April 2011 to 40.3% in Aprit 2012. In contrast,
stavudine (d4T) use decreased from 37.8% in April 2011 to
14.6% in April 2012. The patterns of use of TDF and d4T well
reflected the recommendation of the 2010 WHO ART
guidelines; recommendation for the use of TDF or zidovudine
(AZT) and phasing out of d4T.

Prevalence of CKD and renal dysfunction at each time
point

To determine the prevalence of CKD, serum creatinine was
measured in 771 patients in October 2011 and April 2012, CKD
was diagnosed in 56 (7.3 %) patients and classified as
moderate in 54 and severe in 2 (Table 1). The number of
patients with moderate and severe renal dysfunction increased
from 74 (9.6%) in October 2011 to 111 (14.4%) in April 2012.
The data of serum creatinine by CKD stage are shown in Table
1.

Baseline demographics and laboratory data

Table 2 compares the baseline demographics and clinical
variables of patients with or without CKD for the data of
October 2011. Patients with CKD were significantly older, more
likely to be diabetic females treated with TDF and lopinavir
boosted with ritonavir, and of significantly lower body weight
with higher serum creatinine, and with history of AIDS-defining
disease, compared to those without CKD. CD4 count, HIV RNA
viral load, and duration of ART were not significantly different
between the two groups. The mean CD4 count was >300/mm?
and the mean HIV RNA load was <100 copies/m! in both
groups.
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