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Prevention and control of hepatitis C virus outbreak event in hemodialysis
room
MIAO Xing-quan', WANG Chao-ran', ZENG Cui®, GUO Cao-xiu', TANG Zi-yuan®, LI Jie’,

ZHANG Xiao-yue', WU An-hua’ (1.
ment ,» Sinopharm North Hospital , Baotou 014030, China; 2. Center for Healthcare-associated

Department of Healthcare-associated Infection Manage-

In fection Control , Xiangya Hospital , Central South University , Changsha 410008, China)

[Abstract] Hepatitis C virusC(HCV) infection can cause a variety of diseases, and the outbreak of HCV infection
event in hemodialysis room has been reported by many countries, the main factors for infection is that there are
loopholes in infection prevention and control. Literatures of HCV infection outbreak event are reviewed and relevant
management documents with great influence at home and abroad are analyzed, which will help to prevent and control
the spread of HCV in hemodialysis room more scientifically and reduce the risk of infection outbreak to the minimum.
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i PR P TR I 08 7 S ) 1 A S H5.04% ., 2016,2017 4EF E 414 P9 I 48 04 5%
PN DU
PS4 B 4. 465 F1 4. 39060

D UETN

H o I E A E P-HCV [
1 i NG 2

by i JE M T 7 2 Ak T RE 1k S 40 R T . 18k
PR IR JHF 4 A8 4 U S D o0 I A 9 9 B A 1Y S I TR
B IR0 R s 55 18 Tk B R BE T AU . I R
35 AT R 18 P v SR O DL AR A %eﬁzﬁﬁmi%
FB R E 1999 E LMk BN R A 3.7 1A
2016 4E 75 45 J7 NPT, e K Bl b X9 LT 48 %
Py 12.834/10 J7, B 0. 0128 %, 2010 4F 4T 14
SEDIR A & B I WE AT R CE T BT R R R L IR
(BL-HCV) B R 7. 01 %0, 1 B YK UL 380385 A i BH

[Wefs BHI]  2020-01-02

Pi-HCOVEH PR A [ [ 5K B B R e B 124 B2 Y H
TR AL ARG o A rP T SR G P L 9 A
BEP-HCV PAMERLEL. 700 ~41. 9% x5 T R ik
B Ay 28 (8% ~ 10%) Fl & K Al (8% ~
120600 Fh 2 By 42 73 B 48 05 8 (HCV) AE 35 H7 0
TCN AR AR T MIBOE AT PO B A A I e R
FAFTE Z A B F A B L 2019 4F R AL IRAE R
B TS PR B 1™ B I e S e S R R OGIE B G e T
PR R GURER BOG AN ] . R R ST R AR S R AR L

[EHEBA] ZX20975-) , B AUE) - NZ N BIE X ARET A, BRI, 322\ 35 B B gt e 4 FERTF 52

LEfEEE] REE

E-mail: dr_wuanhua@sina. com



2 . R YL P 25 75 2020 4F 12 A5 19 45 12 ] Chin ] Infect Control Vol 19 No 12 Dec 2020

AR R R B 4

1 HCV %=

HCV 5 BRIE B0k, B 42 30~60 nm, SN g 5t 41
76 HEFE RIS G540, P A% O B 1 RV IR 4 A 1) A%
AT NS 5 J% , 00 1 B 0 TG R o 7 45
HORAEYE . PR HOV & 8045, Ho RNA 9% 7,
H it HCV Xt b AHEHT 14K Xt HLIE 7 U 10 76 5
P AT DR K B SR AMR TRl 2 R TG . HCV &
Zhl L B AR R LR R 2 ] ~0 A~ A,
FEI R HCV 0] DUAE R SN A A7, AR A7 5 () B o
FIBERZ L QiR B I R R B 7R R TR
BT b B R M E LN B LR 22k, (At
AHFTEEE R Bon . HCV i 5 78 35 5% b 77 78 15 [ B
- LA AR A vk B AR AE 1 AR S AR A T M R
R 2 o HAE 2K & EAFfETk o JE A H A iRy
PET . Lim 2507 8 IR 955 Y 2 i AR R AR B KO
T IR P BE 1 A R s 10 T3 TU/ L, BT RESE fin
I IMERE I KB . HCV 1] D 7E 3885 o 77 15 37 1%
T L A [ BRBE o A7 T 11 A ) 34 T 2L 2 (A 5T
Y0 JEG 1 R 5 775 3, A 4 PR L M S T LT L 7T L ARG
AN TG FR S B A

2 EHRNEBRESHT

TS HCV AE M3 A b L 5 24
B GRS T B AR SO AH T 1 58R b [X.
(K RN DL 25 AN ) A AE — 2622 S AN T
2.1 RGP BE R e 2 Kk E R TE BT LAY BB
R A AT P & AR 3 I LA TR A TR I A
e Gl B BB & 4 B4 75 & 5 & AR E
17 56 [ 2 5 2 46 5 BB H o (CDC) 1 b 1fE Sy =
2 51N, 2 g e g D 3k B S A D A v R ]
RIS 3l 2 & B2 (%) B AL AR ME AN [m] 5 T 1 15 B AL A A)
AR S50 1 R R i AR
2.2 ARMEEOR TR E MBOE B O i L
W IR I e Z AP BRAN L ZE 5 A B A HL- L T R A
KRIAT 1 S B 44 B0 [ B o R 00 8 1) 358 A HR o
NGt 3 A,
2.3 REBEABHHITHBRERADSTF 3.2 m?,
BHTIR RO EFEAR A F 0.8 mb'", 25 H 841897 o
fR T AR Ry 80 S F LR (2 7. 43 m?) B kr &2
AR 2/ 4 35 R 22 m)t7-

2.4 FRIE H ATXF Y B R B AT AR 1 4 X
PUBE BB N, FE R & L T T 30 B 42, 4 BN 53 A X [
FE TN R BRE AR E RSN, 22 E CDC
I 42 K JE s IS 4H 21 (KDIGO) B 47 ™ 4% %
SEVE RIS R Y . A HEFEBC-HCV H M s HCV
RNA FH M 1 535 W 853 Hr sl & 7 % 0L s i, IF )
LIS 5B E AREF " HEE CDC H% 4™
4 B 375 A 3 [0 1) 490 it O 2l o 3E A 338 T 3 1 0 A
B — B3] 50 3 ol T 0 G 5 55 ) i 00 200 58 R AT 35 T R
T AT LALRSE S T — BB & f . e
% B2 (The Renal Association) % T ¢ KDIGO
TR T 9 6 7 ) IR U B O o S BB R i ) 1 A
1 HCV BEFMNATZEL AL, REREZN
F A ST TR R AR

2.5  FRERLE B 8 R W E MBS
Wy it O — N — FH — 3 48, 5 451) 6 3 33 A 45 R S X i
M HILERL G 11 T A 400 R 28 VT S ot T R A T T B
2[5 CDC o, [F] A #7574 ] £ 3 22 180385 3t F VY 5 35
BT B TC N 04 Ji A 0 A 2 1T A 9 R AR LR RIAL 2 R
T 0 AR A5 1 T 0 2 358 BT AL 4 ) T AR R L At 22
B i 457 R RE B AR 3 L VRS G 0 W R R T 3B T
WG BBk N A AR

2.6 3R EH A M0 B AT 5 A A R T T XORNS
Yo IX R A T8 064005 . 92 B CDC HE 7 1 35 X
S8 7 B O 245 0 B0 ) A L Ak PR A A O A
B A5 1Y DX I AN ARV T X P B G 4 00 IX Ak 7
LT B AR B 3o i 4

2.7 FREER B S A T A HCV, $1-HCV [H
PEF T BRI HCV-RNA KT g6 br . B M % 4
6 AR AE HCV bRt ZoR T/E AN 2 g
W HCV dra&d ) 5 & n) HOV 75 B (4
N BRI [ AL G 95 B 3R T8 ) SE AT RN 3
CDC 75 A B B W5 0 - HCV S T8 & R & FE 5
Ml (ALT) A HERE # HLT &5 HCV-RNALALT K~
T 85 AS Wb 75 15 M i 058 HT-HCV 25 5L L 1 78 15 M il
W IBUA S T A RS B A PSS A R W
ALT, 4 6 A~ H K — R HT-HCV™ 5 1) 3 72 2 T
AR TR A BT R P HCV BH M I8 5 e % AN
FETAE AN E B HCVE e E 45 j AT 16
M3 BT 19 R 64T HOV fli 4, Jf 45 3 N H &,
BA fm fa R 2 By AT R T e 8 43 i s 5 U B F HC V-
RNA ki, L2k 4 )5 . 4 7 17 HCV-RNA
B A=Y . KDIGO s # 5 — W T iR 1805
At s I At 10 3% A7 LA T i A B HE A Sl i



o IR e e 2 o A A 2020 4F 12 A 5 19 5 12 1)

Chin J Infect Control Vol 19 No 12 Dec 2020 e 3 .

17 HCV-RNA A% % 6 I 5% %0 5 43 A1 BA M J5 75 E 47
HCV-RNA . & 6 A #17 HCV 53 50 #r
A HCV-RNA B g — k. #r & 8 HCV &L 3
] 224 4t/ kT AE S TR A AR AR — IV
B 16 1T S B H 3247 — I HCV-RNA &R A, 75
4 KDIGO £ @ i3 7 12 P 5 9 #1290 26 PEAS i, B
FPE 43 W IF B IS 54T HCV-RNA Rt

2.8 BITENTAEANRTF DA -8B RN, £
T fol R R T S LV T PR T T
fisk 8 35 5 AT RE VS e 1 W o P R 3R 1w B T
A6 BT Y7 BT P T sl T 4w

3 REORENEN HCV BERLEHEM

Fe [ H Ak sk A B3 I 0E A 5ot HCV R Be

YL B R FA 0 E T G BE AR A S DA AT B
BIRESEESN ETS NV E T4 W Y (& S
FRFIAZSE T 2008—2019 4 Il i 3% AT B¢ HCV &
Bl e R R Fi R, S5 R UL AR 1, 2009 A TF 4 36 B &
AT CBE 45 N 53T A B )t Y0 v Ak B o 5 1
T VEE ZR IVAT b bR oE FIRL AR T 2010 i JE Y 48
rh R R TE A T FR R S i S . 2013 AR DLOR B K H
AU A A A R A B LR R SR s
BB 5 #, 2008—2019 4F 3 [H SL 4 E 12
& HCV P& B Jik e 28 e F 4 o i 26 = CDC 3 412 i K 7%
Hroot HCOV j&e (=2 i) 8 & F 3k 22 k2, Hop
2019 =32 [H CDC W) 3k A 38 41 [7) 28 F 44, WL3% 2,

R 1 20082019 4 [ E M 0T HOV BE e g e 2 e A — B

F5 i 7] X FILENT GRS fi Bk

01 2008 4 LIRS PN 7l 4 L £ B B 110 20 3 ] 4 3 122

02 2009 4 L P A A SR 52 48 ) B L g 47 20 AR I ] (RS R [2009]27 5
03 2009 4F Hob A R B B 34 14 W P 4 g L2

04 2009 4 BN IR 70 19 A R ] TR BUR[2009]117 5
05 2010 4f LR B DT R B 77 39 Lk

06 2010 4 2 A R M P g 109 64 3k

07 2010 4 AR W T AR B R B 73 16 SR

08 2010 4 PR 5 vl 5 i R ML 2 40 R Bt 60 10 Sk

09 2011 4F AT T A 1% P 7R B 22 B B B 60 19 Lk

10 2013 4 LR e T T B AR R e 74 22 Skt

1 2016 4f B VG A T s 7T e AL B 78 39 SCike

12 2019 4f TLIRE AR A R EE BE 161 69 [ R T4 25 [ 11 e 02019131 5029

R 2 2008—2019 4 [ 5 3¢ [ 1 BB AT AT S HOV B8 RS X) R

EP3 TR BEGRD W X [7 39735 A 45 % RRIE ERREOD YOG NS >3 Bl 5 GRD

[ 12 8 MEH AR 940 348 37.02 29. 00 12

%[ 22 9 A~ 3134 104 3.32 4,73 7
PR 5 .

4 RERFMHHEEMm

12 08,0911 S H M, FREEHEAR
PESCHRBERE 12 5 3500 1938 R PR M B 5% T F 0
PAFAER) B, A AR R BRI A HCV
) ELEAL G IR A% H) 2 I T 35 M A A7 A8 1) KB 43
) R I 2 4 B BB, L IR A AR 55 2 Ak ) L 2Ny

4.1 F DA B A R w T A
BEAT A ™, DL T & AR v R
SEU AR R R Y — R I VRGBT HOV R 5 K
AT RN T LAEKMNER 27% . FEMHRZ
76 % ALR Y SRR 10 HETFERL
AP E ™ E ., 76 M BB T A HCOV 58 AL %
H5FPAEGT O MFEMAARY 3370 H KR

Duong



o 4 . R YL P 25 75 2020 4F 12 A5 19 45 12 ] Chin ] Infect Control Vol 19 No 12 Dec 2020

AT T LA RE 2 A A RS T 4 T ol BB AR A T
AR HCV R KB &P . Nguyen 207 i 4
R TAENBAFEFEALAS Z (0 A s i A 4 F &
ETEFE AR AL &5 )5 R AT T DA 0L, 2019 4E 3
A fif 24 Heikens %7 72 4 & 2 T — 100 L35 #r
= HCV B R4 e i ofF NSSA P45 - F &
45 4L 73 B (phylogenetic analysls) , I 25 4 JE Gy it
R B PR B 2500 2 - th TR RS 20 4kl
T EN R T A T2 il g2 ik & 3 m
i R

4.2 BRYERURRVE SCORN BN B AR EY 2 0
FARFZED . 2010 43 K H — i M % #r = HCV
TR B e T 1 R A A O L 8 ] B AT
If4h 4 HCV NS5B X fil HVR1 X B & 48 ik AL B 43
Mr B &5 13 Pl R IR & b, 11 iR 2R
CRAP) A — R GE A 19 BT A B8 3 s 2 ) Jg e U8 2
AR PR R AR 2 R AR AE AL 2
B2 (20 mL) FMh K (250 mL) B 1% 48 . 7] BE &
T2 JTF 2R A DX PR 0 e s 0 B BB AR N LR
B F &5 Y. Thompson 55 B 58t 3 FE 415
YL w5 Bk 25 0 A 2R BT 0T DL AR I OB AT = N L %
HCV, HAhA 5 SCRE i . — 39k HCV 54
(BT 2R FhK i T B B AT iR HOV BB K .

4.3 FRBEBNTES ARG KRBT IC N BT L R
£ Vit 22 TET K ) ot 2 T AT B T R B0 T T
BEAS BN A S 38 7 B G b 1 AT B . R AE A
191 £ B AT 5 R B R R B A B R R
Fabrizi 255 %) 19922015 4£ L (1 45 & I 7% i35
Bras HCV By 2 & F 00 fr k3L, Hop 29 2
(64, 420) T2 18 T PR 5% 1 T A0 B RSt . LA
S 25 ) ) 4% A0 A HRR it 1Y) 2K . Nguyen 26570
R VPR A5 Wy A 3 T 1 3 I RDT 9E OR S A 0 O 1
3 A T TR R R E R R
185 0L T L% 20

4.4 XA RIUGE BTG BOE B R AT 2 T 9 0
B HCV Mg 75 B2 5E A . A2 fo 73 Bt o s 23 J % 19 AH
KA, & BRI 37 B AR A HCV J5, K Hi IR
(= B B e A8 Bk ) S R R AT 2 R S AR
(B BE B e g 4 15 R )2 5 3B o B R AT 6 A H
WE A — K HCV Sric - s & B i i 45 8 & sk e
BT B B0 W) AR AE AE T Nguyen 507 i £
i, Senatore 451 7E & Y 7 K A b R A 1]
F| HCV Ji 25 1R 4 1078 % £k 9 48 31301

4.5 B TR R A OR 220 Karkar

SRR R IR I L R IR AR Bz
PN KRS E B E AR, &5
BONTF AR BG4 1 it AT R 7. R
T8 60T B A HLE R W] S Bl 05 Hr & HCV g
R FER M N G AT LU R B LR A
BN T e A2 A LT A
4.6 PR e e B IR R B IR B R Bk
Z 202l RGBT A HOV g 0 (1 9
KB G R MEF AL .
4.7 B A E AR A RIE \EE AR
PesE M AR . B E X TENT 8 A L TTRHE .
A4 AT R 5 R PR U R MR RE R — R i
Pras AP .

I A SCHRE 32 1) 7 LT TR) A8 JC g ST Y PR B SR
G BAR T 5 b4 B A R P ) T AL ol LR B
SRR A TN D 1) B AN A 4 5 — PR TC B o A0 T T
AT AE I A, — PR RERE A28 48 B BV 5 A
S L R = oy ORI HLAE B 5 23 [X
Vi RGN EN L N T R

Zi Lk . HCV 1E I 1055 Hr % 1% 4% OF 51k 2
J A RS i PR oy T SRR T - 4 o A sk
KGR » PRAE B3 A1) 5T ) LT 45 BELA I i A 1
YIS AR T O R P AR PR T B A A A
Tl A0 4 FEE & T LIRS 2 XU, o 8] e A1

(& % x o]

(1] ZE2248, (L0, BYmEIM). 9 R, dba. AR TR R4,
2018 25— 49.

[2] Fabrizi F, Messa P. The epidemiology of HCV infection in pa-
tients with advanced CKD/ESRD: a global perspective[ ]J]. Se-
min Dial, 2019, 32(2): 93 - 98.

(3] BmsE. 2207, MG AL RS — s )], o i i v
fb. 2019, 18(7): 439 — 441, 472,

(4] XM, SIBRAE, F M, 5. o KRR X 20082013 4F
VIR it o A Rt S mBE £0I] wEAHL T
ML 2016, 32(4): 482 — 486.

(5] fERE. SCHIE, Se22qe. 4 e e Jo e Ml o0 %o 4R 5 I VR 328 A
BE I 5 9 w5 i e B L R A [, vl Il Uk e 8 o 4 AR
2011, 10(6): 412 - 415.

(6] THEE. K. BEK. 4. 2016—2017 4F o E 7 T HTF 5 0
MM ARHTLT]. PARATHF A, 2019, 40(1): 41— 45,

[7] Heikens E. Hetem DJ. Jousma-Rutjes JPW. et al. Hepatitis
C virus transmission in a Dutch haemodialysis unit: detailed
outbreak investigation using NS5A gene sequencing [ J]. J
Hosp Infect, 2019, 101(3); 333 - 338.

[8] Bennett S, Gunson RN, McAllister GE, et al. Detection of



[

SR T il 2 7 2020 4E 12 AE 19 %55 12 1)

Chin J Infect Control Vol 19 No 12 Dec 2020 e 5 .

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

hepatitis C virus RNA in dried blood spots[J]. J Clin Virol,
2012, 54(2):
Paintsil E, Binka M, Patel A, et al.

106 — 109,

Hepatitis C virus main-
tains infectivity for weeks after drying on inanimate surfaces at
room temperature: implications for risks of transmission[J]. J
Infect Dis, 2014, 209(8): 1205 — 1211.

Lim SG. Time for action on viral hepatitis[ J]. Ann Acad Med
Singapore, 2016, 45(1) . 27 = 30.

A NIRRT B 5K DA R ik AL I B R e A
Jpk[S]. dbmt.2006.

Centers for Disease Control and Prevention. Healthcare-asso-
ciated hepatitis B and C outbreaks (= 2 cases) reported to the
CDC 2008 = 2019[EB/OL]. [2020-01-01]. https://www.
cde. gov/hepatitis/outbreaks/ healthcarehepoutbreaktable, htm.
BRAF2E. s AL bR B AE AR LM, dbar. AR ZEEE H R
#, 2010. 2-25.

Duong MC, McLaws ML. Dangerous practices in a hemodialy-
sis unit in Vietnam identify from mixed methods[]J]. BMC
Infect Dis, 2017, 17(1): 181.
Senatore S, Galli C, Conti A, et al. Hepatitis C virus out-
break in a haemodialysis unit: learning from failures[J]. J
Hosp Infect, 2016, 94(3) .
HREANREMEER DARRZEASEREER. XA
T A 28 56 F B & I TR0E BT o0 35 AR R o A A FR RS GRAT) 11
WAITEB/OL]. (2016 — 12 = 21)[2020 = 01 = 01]. http://
www. nhe. gov. cn/yzygj/s3594q/201612/69a95ec0335c4a4588
3713094 c8ef10d. shtml.

Nguyen DB, Gutowski J, Ghiselli M, et al.

249 — 252,

A large outbreak
of hepatitis C virus infections in a hemodialysis clinic[J]. In-
fect Control Hosp Epidemiol, 2016, 37(2): 125 - 133.

Recommendations for preventing transmission of infections
among chronic hemodialysis patients [ J]. MMWR Recomm
Rep. 2001, 50(RR-5) .

Kidney Disease: Improving Global Outcomes (KDIGO). KDI-

1—43.

GO clinical practice guidelines for the prevention, diagnosis,
and treatment of hepatitis C in chronic kidney

2008, (109): S1

evaluation,

disease[ J]. Kidney Int Suppl, - S99.
VI. 6 prevention and management of HBV, HCV
and HIV in HD patients[ J]. Nephrol Dial Transplant, 2002,

17(Suppl 7) :

No author.

78 — 81.

Garthwaite E, Reddy V. Douthwaite S, et al. Clinical practice
guideline management of blood borne viruses within the hae-
modialysis unit[J]. BMC Nephrol, 2019, 20(1); 388.

B SRR VLI R I 20 4 B R e N I LEB/OL L
(2010 = 03 = 04)[2020 = 01 = 017. http://news. sina. com. cn/
0/2010 =03 = 04/071117162587s. shtml.

RN R - 2R “EHR—BE N TR — % &R [EB/

[24]

[25]

[26]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

OL].
daily. com. en/system/2011/09/27/012196294. shtml.

AH0T ke R, PR, 4. NFRE HCV YL 2 R FHR
W HCV 2 i A% 75 g i JURE LT, b Bk e s o e s, 2017,

(2011 =09 = 27)[2020 = 01 = 01]. http://lzcb. gansu-

16(10) : 969 = 970.
Pt in . A P VR A A P T g S Il A BT D). B2
s 508, 2013, 26(2): 190 - 191.

REFEFE. e G e i R 3B AT I A DN I S f A A A T L.
P E A 235, 2017, 49(11): 1311 - 1312,

TS, AT, S, — R I 0 A A O i P9 IR e 2% R
=1, HEW S o T4, 2013, 28(1): 95— 96.

. KRS BRh . AR B4R IR I U R A AR A N RN ¢

SRR A R A LT ] B I, 2018, 33 (12): 1022 -
1025.
AR NRIEAEER DARRERRSERESR. BR DA

TR R TULIR A R A N R B B & A I RG% AT 58 35 R Y
JE R A S B R CEB/OL]. (2019 — 06 — 18)[2020 — 01
= 01]. http://www. nhc. gov. cn/yzygj/s3594/201906/2d47¢
45677fe4{f2b12e5afd3eb04891. shtml.

Girou E. Chevaliez S. Challine D, et al. Determinant roles of
environmental contamination and noncompliance with standard
precautions in the risk of hepatitis C virus transmission in a he-
modialysis unit[]J]. Clin Infect Dis, 2008, 47(5) ;
Duong CM, McLaws ML.

627 = 633.

An investigation of an outbreak of
hepatitis C virus infections in a low-resourced hemodialysis unit
in Vietnam[]J]. Am J Infect Control, 2016, 44(5): 560 — 566.
Lanini S, Abbate I, Puro V, et al. Molecular epidemiology of
a hepatitis C virus epidemic in a haemodialysis unit: outbreak
investigation and infection outcome [ J]. BMC Infect Dis,
2010, 10:

Thompson ND, Novak RT, Datta D, et al.

257.

Hepatitis C virus
transmission in hemodialysis units: importance of infection
control practices and aseptic technique [ J]. Infect Control

Hosp Epidemiol, 2009, 30(9): 900 — 903,

Furusyo N, Kubo N, Nakashima H, et al. Confirmation of
nosocomial hepatitis C virus infection in a hemodialysis unit
[J7]. Infect Control Hosp Epidemiol, 2004, 25(7) : 584 — 590.
Fabrizi F, Messa P. Transmission of hepatitis C virus in dialy-

sis units: a systematic review of reports on outbreaks[J]. Int ]

Artif Organs, 2015, 38(9); 471 — 480.
Karkar A. Hand hygiene in haemodialysis units[J]. OALib
Journal, 2016, 3(8): e2953.

CA 343 B - S0 B



