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(Standardization of Genomic Amplification Techniques, SoGAT) > &%HHE H
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fratim » WA EERISEE B E D fas s - B/ N2l A st - 7

SR S T A Frdiin S b SR il 2 - e B 2Rt B e s PR - %
FH 2 B P25 8 I P ] 1L 070 9 2 A I s 54 e g 9 R0 s A R A LA
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T AEHEER

IR B2 JEURH A F A RS AT S T 2K > A0 R BE S B A HH A v R ek
IR > SRR I EE R 2 JE U - Rt ORI BRI S AR £V 28 it
i AESRIT R E AR ECKRT > B MR ISR FR 2 HETT HBsAg
Anti-HCV K Anti-HIV S35 H s > FlI A mini-pool #y 5 =R Ef R eSS
A HBV ~ HCV K HIV i i%k 2 Jals » AL 7 o SR TP E T 32 A PR A A S 1E
FERER B RS R AT 3R T8 R RS AR - 2B ORI AT
A i Ze et o Z8T > SRR IR U 2 IS SRRl 2 R B s 2 > B
SR (K f (B AR SRR - R A SR o A BRI E R (NAT) S RHm IR
EFTHRRE R TN ST IR BT AR BT - ORI R IAH R
an N SR IR > DARE B F 7 RS 2 U - DAL 25 B & 4y 228 FH AR e b R
PR it S A R R H b - (B Rote i S A R AR [E] - 45
T IR ~ AR U R M A HE - By 7o NSl A2 =R i
A A2 A AR (WHO) Ze 5E 7% Bl [ 5 A= WA ot R FRIT E FiT (NIBSC) B 5 fdi o
PITERRAER it B T ARSI (working reagents) - DIfe (it S EMUAEE ~ G2l U0
Feetm ARG 22 AR -

LR iR DR R i T AR B AL AT 22 (SOGAT) 2 H Y oy i i H AT B A 4 iy
BT ST S AR AR S ~ IR P A M e T B A R B B R S B S LR - e R
PTG S N B ar U B AR i R (A s - R e T T 2k B 2 el e A 2B S i
B PRI S R BT a > AT T T PR MR IR Al /K R i — S Bl M 5 A2
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ARFEWB RS E T ER= (B - 8 35 - HERZR)Z2HAE HCV
genotype 1 [Z N BEAXEEARAE an IR ERTFE - DISET - R BB PR a2 MBS
FITEE N 2 AR B e AT o ] £ (A o IMURCB AR B8 i i B & P 2
F > IR AT BB AR 0 ~ B PR R BE A B A S ol SR BE 58 KAl 2
SAEALEER - AR IREIHR A RS 2 SR - BB -
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o [N
(Speaker : NIBSC 22 Christian Schneider /% Clare
Morris)
o RXMAUEFAERNIRFEIRZE
(Speaker : Justin O° Grady Z 37 » EFFA : Neil
Berry)
o MR BTN 7 BT
(Speaker : Dr. Julia KreB & 4 fir 5 FFFA : Micha
Neubling sz Clare Morris)
6 H27H 21 2017 MR 7 5555 R R il R A b
o AEFEEAEL I S
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2 WEIgRE
@t sE— Ky NIBSC 7 Director » Dr. Christian Schneider 577144 >

ifzF NIBSC - Clare Morris M 4H &k T il fo I — USSR I AT o 3 S s

ST Z O o BEI=KRZ NS RMEAT ¢
— REREFRMIRMRREREZE < B
(—) KEAE R

E 2003 58 pk N AR NG E Fr g - Ui A% A RS AR

(Post-genome era) - ZA(f] > I EH&EHY Sanger EFFITAACER - MMEER
TR BIGFRE] - WS A DEA - RyREIR ARG T CHY AR » (IR
PR - EEAEENG HEFWAREEHENER T NIEEXMERER
TSRl dgin e -

TAARE Fr R ifa 7R m] 7 5 K 8P %E i (Massively parallel sequencing,
MPS) s i B AL N E Fr-(High throughput sequencing) » &% J7 A AR AE (E457
HER TR FE EIRF A KBRS B TREE R - HERam A FREVERS
ERRE T E - e/ DR B AR n] BE HIER Y 83 - BT E Fp U7 /AR
RUAUE ekt Al Ry Bl - H R RE TR S R RE T E e -

TAEATE e M U775 0] o7 R WA TR > 5 1) Ry 2 # 48 1 %€ e 725 (Target
amplicon sequencing) DA Kz = FERIf8 E 7724 (Whole genome sequencing) - 5E
B T E AR HERFPAIR R B E (EE T~ > PL PCR J7 A A E I
HELTIOR » WHE— P T E P ot > DT 7AE R o A E AR Fr otk -
AR TR R AR & 2 PIEeE N T 2 AN e AR H E LY
SRR AR M THEER LR FREORRIZEE 7 B 2k B W s R i > D575
A EROEITER - AR RIS E TR R EMED R B 2SR B
R TIR LY PR BRI RAS - FrER T E A R ARG E P

EE RN EEAE R
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Targeted amplicon sequencing

Whole-genome sequencing

Template DNA

target-specific primers  —3 -«
adaptors, barcodes wemm -

l fragmentation

i PCR enrichmant E S

|

end-repair
m 0 m= e — Library l adapter/barcode ligation
preparation size selection
m 4 En
L . J =
L .
sequencing Sequencing sequencing

read filtering
error correction

)

reference mapping

read filtering
error correction

N

human sequence removal reference mapping
de novo assembly

Data analysis \ /

functional annotations
taxonomy, variant calling

functional annotations
taxonomy (185 rRNA), variant calling

B — ~ RrEES T ER A R RN E A E R

(&HIHJE : Lefterova Ml et al. J Mol Diagn, 2015)

ORI » FABER LRV L A 5 S B R i » PR M g
AL » TR 73 SRR - A P77 T L
BRI (TN R - EL R SRR - A R IR
B - ST » BETE e FL O 22 7 s A B R T T b 4 2 B RS 1
File] « L » HE BB (rapid diagnostic tests, RDC)BIAASEE » Itk
S FI - Bl iAo DU ¢
| R B A
SRR
3 R R A
4 R A 5 R e



WHAT RAPID
DIAGNOSTICS COULD TEST

3
Resistance
Are the bacteria

resistant to a
2 particular drug?

Bacteria
Type

What type of bacteria are
causing the infection?

KIAE AR A] UK E B P 1T E 7 AN ANz 3 A B R
FrBR - &Y R AR E Fr- th 2% 5 (Bl R - 1T/ N7 B e P4 S S R R RS
ALY EINEE - (R EDRIE BT BEME - Dr. Justin O’Grady $2 K A50RFLE
FriZ(nanopore sequencing) o ZoKFLIE P& AT DL— U BE - ARl - A8
SREHERE 7 H B IR AL - A6 — G T B t4ER 2 i 5L Oxford Nanopore
Technologies J7* 2014 4-4fEH » f% MinlON - {if F 55 AR R/ D B HIBATR A
MinlON @& b BEARFEHE A BRI E A - &R E R R
i DNA EEREITEH » WisEE b —E A LA #ZOoREN LT - 55 18
iy SUE—REE R - ILEEIBEIL - Bl mBaTrl - SIRER M+
BT B RETHY AR G AL e TR - B A IR BN TR A
G > S MT4C Bk BB T-ERE - IR R A [Ei A P H R R T IS & T A [EIY BB aHEE -
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& DNA gk —RM 188 maE L EmrviEIER e pEsdis -
FHHY MInlON f{i8 f_EAH & 7 5 H A A A USB $2 EEERE - s AT LUETT DNA JE
7 o INBAL N H 5l (e RJT(E > HATRR EEE RAVER - IR
IR AR ISR A R g N5+ HIUE 26 3R ] -

KEAEFRTIERTY C BURT R s acll

PR 5 e AR 4H 4% WHO Y {1 Bk E-4775 300 2 400 &5 AR C
RIRFSE - HAIEYA 1.3 2 L7 @ ALEA C AR R - 181 C BURFRE#HH 5
F 15 %HIE 1£ 20 FNRERATEEE  MATERVSEAERS 2E5% &
et F 2/ VA 35 B ASER C BIAF RAHRARTR - /075 100 E ASLR R
PERT KRB - 280 - S 5RBHEE A TN R - Rt - C ZURF RAY(E
FR 1 F 2 % B o i A= BN R R YRR -

C BIFF R R RNA RS E AREESNER - R A EE b
(neutral evolution) ~ 7 [ f4: 2255 (adaptive mutations) ~ J5 358 BG4 K B
HERNZRENRHAERZEM: - HAlCH C AR RmHEA 7 A RA K 67 &
AN AEERNE BA SR ER - HRTURF YRR A
MHE - 1 C BIFF RIS R ARG 1. - B g T RNA IRE 584
R RR T A2 2888 (i C BUHT SR 57 =28 BO%HYLL B4 FEEpie 18 MR JRL A -
It - 7 f# HCV AR C BURT SRVl ~ JaiR b - 2 2EmiIb %2
MHE B

ERPR_E— & e oo i ARYESIR BN A E HB R = IR » REIERE
Mzl R BRI AR C IR Rk E A Resa TEENERITR - H
FZZET C BT RAVANELT T F U2 LIRS T R ARl )57k - DA A
BlRFFEH R $ T (genotype-specific probes) 1A H i AUILE T HCV #Z&HT PCR
FEVIHEITRERS » HCV BN TUSARAT (o8 AV PR BT RZ ST S FEPRBEHY 5T

a“Jl
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R (S UTR) ERIAE I THERS » A ARAAY 1 AN 6 2 SUTR &Ik
Fr5ta R DL DA 57 > AR 6¢-6i AIAELREEAY 1a/lb 25 FuR ] - Hifi
HlE sy AR 1 SRR 6 Y25 {IE S i D JH & ff 22 LA Ssk (401 - core,
E1l, NSSb){ERMERY NIt - REITEE 5525 C BURT R s AR N RIS 2
B REEZETI5EN: - BEAENE C BN SR EHITsE =R %
TR R &R -

Dr. David Bibby fi2 &z A HAE R il T 24 - A Je (4 b 5 2 LN 8
SN BRI TA - Bl C IR SR EE T2 NER - R’aleH C &
FF SR AR N - SR AR AP RRE - HA VBT I AR A
B RNV - DU (Rl LT gg I 2 S Pk 51 - éa TR E 0y
=/ P BavE
TAEAE AR AR

KA RBBRITHURR AT AR E R HATK S Ay aes N2t
{ERE M DRI TR > 12K A el i R B i R e > BE— 23K
HH 2 PR o S B RN ] - USRI B 2 HHY 28T - RIAUE A
BT AR TT - BIANEEEA U R BEERER G BE R
HEEE AR Bl > H3d A sAmaeR i AHBE S - PRIEZSL - ZIRITT
BRI B 2 P S 2B E > TR AR » B Bl
JTIEERR « TRAEFF AT KK SRV E AR FENE » B DHTAYRRAL J7722k
HECREE VIEREN: ~ T FEMERIER IR SO E R AR AR AR -

11



—
—

» B LSRR MO AR R

Fer ~ MREH] ~ EAHE 2R - AR e E o KRS M2l B S Y
P AT AR R B o Y SR AL 55 - I RS an EE T LB S ple S i B IR
R - RotECREE i E 2 8% - E E RAUE AR A s T B R R O AT A
Sy R HE— D HETT A YIE - EEE AR R AL > DANEORFLAE An iy A S
RIEE > A= S IR SR T KB T e R R  BR R LAY AR -

SEYVE R G A (commutability)

B 5 2 B Y E HY H M (commutability) - T M | SERVESEY)
B IESER B AT (portability) - JRRIF A RIEVR AT A ACH 2275
YrE R EARMERERIRRHES - TIATSRIAVSE SR B A HEEELER - iR AEYITEY
R SR - PRI AR ES R - T e, BV HINE S TR SR
SR BRI -

WeE 2 5YE BA O aHE R B R PR M - R AR RS A
AR ey Rsba 5 A A e i ds -h e E HARAIEY) - A [RIH AT 74 st de
AN 2ZY RSN FREENHE > GIOBEZEEUTE - HER BHY%
T4 (polymorphism) ~ 73 7 A HAT AL R B b E R R K B H 25
Vran ottt o RS ERERAGS R AE - fIAE B4R E
(cytomegalovirus, CMV/)[l FEASEAE b i 4 [k = G P > A1 A [E H i
T3 AR EHE B AR R PR i 4552 4RSS DNA B - B2
BHEAE AL T -

By TSI 2EYE RS BA RIFI AN G EE 22 S Y E HE
KB — FEETEA MRS - BiaMat AR o BTHE M A
(prediction intervals) 57 % 53 #f172 (correspondence analysis) - 78 & & 122 LA

SR arEIalER (linear regression) J7 =t 2 (B 3 V7R HET THCEIELRS - INER
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LR o3 i 07 2 S e IS PR ARG T B - RS S NME S ) XY i - &F
Rz a2 s ez WA 95%(SHHIE 7 fi 23Rt A e SE REEFR A -
HESESYE S RERAER G A% 95%N(SHRER 0 2GS FYE
e B aPE M - BIES ARG 2 S EE AR A A=
e IR BRI 25 YV E W& R B MR S 2 Geat 50k I ERGREFTA
TIN5 AR TEE I BB s A T A B PR A B M S B Sk — 4]

Mz TR R AT B AT HY 95% (S RAE [ o3 AT - B (& RN A SRS
VA Ay e b B R SRR % AR HY 95% (SRR R AR A
RIGHISZYE B B A BRI

IS H AT 2 B PR 3 22l A B < B PSAEEE an TR AR H G PR G > %

DIdHRE R gay 7 SRS FE R R - B N Z BRPR ARG A P2 22 - T REVE ek
s BRI AVEYIN R - L > EEPERIRTSE RO RS 5 [ TR AR 4R
BRI VIR -

(7)) WHO BRI fn i e B0 R B et ==

KA E NIBSC 2 Dr. Clare Morris 5z WHO 2~ Dr. Micha Neubling
FFF 43R E{E g Paul Ehrlich Institute(PEI) 2 Dr. Julia Kref 5z NIBSC 2 Dr.
Sheila Govind S5 #E1 T4/ 44 H Al PEI B NIBSC & T THIIEAE fn B
aTE 0 LR FBEIGT SR Y DB R T gy U502 -
1. TR IME o et e AT (PE D) Z AR L B R L

Dr. Julia KreB # 5 HAif PEI Z F-AY Chikungunya virus (CHIKV) RNA Z£
— (U L A - 2010 £ WHO Y2 E (L 52 H B (Expert Committee
on Biological Standardization; ECBS)A A& 2 H #LF# Chikungunya virus
(CHIKV) RNA 55— UHEAE AL - [ 2016 4 PEI 32 F8AETE -

Chikungunya virus % 1952 53837 - Lhpq 33 B8 S B Y (BB
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—HE - B FEERE T (S - S AR AR T IR » R
W HEEEARNAKEERE  (FEEGRFERSE K EEAE
HBHTERS - A B R R RETA IR ATR S - RS RS T > Tl
ks T Chikungunya |, (FEINHTELAS B3t Bf5 TS ) - KSBUEHET
DISES R > BAATR SR S5 A% e YL - EA L ABIER G FE
R - BRI ARA ARIEEY) K TR MRS i - TRARE HRERIRI 5% -
AL » WHO 475458 (L 552 22 £ @ (ECBS) 7 2010 442717 CHIKV
RNA 55— UEAE S - DIE Ry CHIKV ffl572 2 275 K548 » NI B AR HL
fitf R 7 AR

CHIKV RNA Z— A i 2E 2k 5 CHIKYV strain (R91064) » CHIKV
17 Vero E6 AMAuiGIE 8 % 10 Ktk > URHL F50% - SHREEITEGES » Pl
TTIZEEZEEL - DR NI SR RE - SRR - AR 25 (B
2 HE[E] S BUEE (7 (B E 3560 - 4 (E AT - 13 (E2RK S BN R, 1 (854 55
M) - BB TR R - BUEE - TR B AR R B P IS E R - S
SRS Y BB (S R AT SRR — B RRSRAHE BT - H CHIKV
RNA 55— {E B 5 P (E B 10°PIUML - B RiiG#E—2b  fTie i
7 GEEMEHEIZE  FEETN S E AR\ H 2R & 4 HE5 WHO 4R

HE(LEZRZ B E(ECBS)FERE -

H Al PEI S e 2 iR andl 3%

PEI code | Product Year

5086/08 | Hepatitis B virus genotype panel for NAT-based assays, 1% | 2009

IRP
6329/10 | Hepatitis E virus RNA for NAT-based assays, 1% IS 2011
7657/12 | Hepatitis D virus RNA for NAT-based assays, 1% IS 2013
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8293/13 | Mycoplasma DNA for NAT-based assays, 1% IS 2013

8578/13 | Hepatitis E virus RNA genotype panel for NAT-based 2015

assays, 1% IRP

11468/16 | Zika virus RNA for NAT-based assays, 1% 1S 2016

11785/16 | Chikungunya virus RNA for NAT-based assays, (2017)

(proposed) 1% IS

B B 57 A A e A AR R T (NI BS C) 2 e S L A B30

Dr. Sheila Govind #z#5 NIBSC H R T =fHiFE mEH BT - ohlk
HHV-6B DNA 5 —f{BEEEAE L « HIV-1 RNA SEIUR SRR SL K, HAV
RNA 55 = ({4 i o

HHV-6B DNA 5 — {5584 1L (NIBSC code:15/266) 7k [ 12 {i#[E %2
Y 26 (B BB s TE e S BT - B2 ul Ik ERE A B B S S B i
{T53H > FEEEAIRMATT S - HHV-6B DNA 55— U8 i 7 P4 E
Fy 10" IUIML > Hi sz e e ar bt - B RTEACESE S WHO AP
FERE(L R R B e TE -

HIV-1 RNA 5570 (A {88 A3t ) U A TR LS e At it — B (R
By HIV-1 R B A » DU J B (RS - REELBIELEE HIV-1 RNA 48
=AM HIV-1 RNA S5O A S e ) 11 (BB 21 (B s
HEEISBUEE - EE BAIRHITTET > HIV-1 RNA 55004 {7 B30 5
GEER Y SEH(E By 1050 UIML > H 2 e Ve p ek -

HAV RNA 55 = U S PRIACEER E 7Y HAV B0 A RIMAE(HAV 5
(R 1B ) S o fT RNA RZEEZERL 37 AR A I 4 (EFR K 54,000
IU/ML > BB (4 AR AR 2  HAV RNA 55 = (U8 S ik
10 {HEIF Y 11 (HE S S E S EUEE - (£ RAENITET - HAV RNA
5 = (USRS S ATAE B S By 10M 2 IUIML > J3 T TR R st
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et o

% » Bl S R F BRI PR AR Y IERE T 0% - BEZRBPRAEAE S it
BITERE - WRERE KHRRERIE WL B 2SR > S
R PSR A St P A T VA o TS R i B IR e 2 FIT P » 8 & PR BB R E B PR
At IR A FESRAYIEDE « NIBSC o4 H_EHe i s (o FH B PR AR i 2 A
BRI AN - PR (o A B b (o A R AT an B » oA & (o FH B PR AT 4
o Z BN > LLJsk&R BFRATEAE S #E -

()RS N2
BRI N TR A TE S8 - A R LA N A Z ks » 1F Ri2 s
BCHAGRSLITT (5 2 2 Eat ) ~ AV A s IR - &y 7 s ass a2 st
M2 g8 - R BRI NCET SR 2 M It - WHO H 1988 S
St e b G S N2 B UK e AH B i E B EEE 5 | - 2008 4F WHO fHlE H
" Prequalification of In vitro Diagnostics ;- #F¥#I5F5K M s B TEEATARI N2
BT RO #E T4 22 (Prequalification, PQ) - H Y2 a¥ il iE Lefa N2 Bt Al
a2~ anE R o SRR G B EUg B BRI R 2K

o

A R N A B RSS N2 B B TH S 35 A (PQ) IV AR B e b tsE A
B2 & (point of care, POC) -
1. #EA 2B AR R 25 & (PQ) A

FH 375 W A R AR A SR 26 2 WHO TEES - [ WHO SRS
B L ZE St 45 51 By priority product » 5 3% 2 fn 51 & priority product » 74

AT EE(PQ) » #FN2ETEEITH L3 & (PQ) A2 AS B X & = Ffs
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Pre-submission form

L Priority product
l,—) No
———
Yes

1

Dossier screening

——————>  Dossier incomplete
v
L Dossier complete

Prequalification decision

1= ~ M S  A E
(R EEDE)

(1) fEZ4E & (Dossier Review)
FREE(PQIVE M et YA MHRETHR A HAVEHE
LUN=5:
a. aHHE R YR a
b. S EE fnasc T R BHS Y SURRF &
C. JUE RS NG E B RS S A AR
R B R I E R TER - ERIRIE WHO Kt 2 &
EEEEREFETE LS G TAE AN ERREIE 8
AR A ETIEIE > SRR SERRIELE - TERTRE - ik > 465
ERLER - FREEEREHNTHAFEEPQ)FREH -
(2) E%=sT{4(Laboratory evaluation)

SrEmEREEERR A GETERENS - ETERERS
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H B2 Bl A an eE S I - A B B = w A AT B RE AKEE WHO
81 E LRI P T - BUE R RE T E R E SR E (2
DFEWMR) ~ 2BV ESRBEFEERMREE WHO ZHt2
ez EfTarh o SRS RR - EREREHEGERXE WHO » JIf
HRHERACFRN TR FE(PQ)H . -

(3) E Wz (Manufacture site inspection)

B & R Y B Ay 2 ST B R on BB B & 4R (quality
management system, QMS) F i {EfE 25754 1SO 13485:2006
Z[BFEARAE o B T LA iR P B - 55— P B gt ¥
EE T L GARRE S TR - T o B B RS R RS Ry —
s o SR - N B~ 3 - BEEEY B2 RO BN s DR 22
e e[| LA A ek Y SRR 7 R A - B e B e B T A4
SRR o TR I ERA B N - A B A M A B
o BB H R AR R R

|

0

2. Point of care B HERGAER

ATAEAR > B N2 s EE e e oK 7 e i e i B2 L (poiint of carre,
POC) - TERE I R B Ky H AT A IREER R TIESS » (hfE AL (A
KEEHE - [ER - RIS = E 1 7) AT IR B AT - HEREH
A S8 - DR IR B K2 ETals - SR e RIS i B A A LA T
SREAT I

(1) BEAA—EEERE A e TR

(2) SEE VIR IERIEE (primary health care) (Y E 22 %

(3) #R{FREEL B R S I

TE R IR R A B AT OR B BB M ~ BT R R SR - IR

18



e e B B E e U] - A S I ~ (RN H AT B A e BT
HRFEE R ©

FolifEfr POC $EE 7 /8 - LS R EE POC SEE I ES R S 5B

ReIbTFEEE > TR EEREE L M HE:

(1) BehnfEST b A R ~ GRS

(2 EEEEA L EEEANE - HBEARES

(3) FrEME:EMAEERE - FHEREHKTHEEM

(4) BEEUE HIE A R AR

(5) ZE MR B a RV « FAEHRERNZEN - B2 EN
KB e s

(6) EMMEIIEYE - 25 YE AT iEW 2 B AE b

(7) e &) 5 TR P e U (hook effect)

(8) e B fiadh  B{E (He i E) s

(9) TRV AR MIEHME - R RHEETREREN—H > Ak
HEFHHF (N ~ BREE - SRR - ROEA S E R E M ER
R) g B E RN
PrE BRI B B ML AR R E B A

&0 1M on B BB Z 40 R 1ISO 15189 55 5.5 fife i H BB A4 RHY R AL »

BELIT

(1) AP EEEN - R EHESUBH A

(2) HERUIRAIEERIELL SR 2K

Q) FEEFLHERE LR ASIEIREEFH - TG I R ER

(4) HERSE BRI TR AT AE A NE TS 5% SR e K G &

(5) MRS T A AR KB R s R et oA
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=~ MIEERSAEE B ARk
A U A DR B R AR R M2 MURUE A 2 R B R ©
— R E R E G E 2SR ER SR R IR AR b B AR TP S e
Llig i AR e A S H A R HURG - 2 i AP IS TR B
AL S MR S ULl B AEZEEE -

H AiliAERH 2B 7 =0a P AEER - e ool MRsEEs\Ba s
TEEOEEF TR AMELE T EHREEBPAGETUR A ERZAGET - &t
S AR LU 267
(—) SPAmEER

TRE T A N BT B R BRI D TR ORI T Ok 25 et Al

FA RIS R A M5 B A BRI SR A - I — BRI EIR - AR

TER AR E T SRR E AU BT - DI (R - Eiii e A S8 A= iR

SRV IR R TEE Ry &% B E
(=) fHRGsS Sl

P E R R DU AR E A B A A fuis U  FIAE

AfRS - SRS R 8 &) Qe S goR M - N il

SO DUV > Ll e st R R 2T - (2 L ER BT R et

FEEATE
(=) MRAEFENH R

HIF T 29 SR A AR R AEAS S T AL BRANAY - JE s e 52

B M AER S N AR S MDA 7 45 S R LM PRI 2 iR AR SR 52

AR > o Ry MURAESRAN SR - IEEUBaf s > Frtks > ZHEH

FY B e PR B R > AR R 52
(M) ek

MBS eVTE(E RIEaCY) R ERIPTAG SR £ R ER
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fFRrE T - FE DU A UR I F A RIR I DR B TR A e e 2 5 3
Tl B URe A R SR Bk i E AR S A B (A s HUR
BURER > IIASH AR - GEM0F P RVRF R DTG EDURSS & - A
FIECARECHIPTERE A DUt IR DTS - BT A B A S ORRHTRER -
teE e g -
2RI > B IE S b AN TR DUR Y SR & > (Eim il 7 7AHY 8%
FEHEEPREL > BFEDURSAYRINI Y] ~ DURSRERA - (Efe oiE S 2 REL RN
BB A AR EMERE o TGS SRS - N M B2 U R A e b
LUE Ry REFRIS B YRR E - i e A T YL 7 U B A4 ey
LT 2%
(1) EBRGEFAVEEE B e HB(ER ES E &N A Ea e
Blgmi A e E R H Y R AR Tk
(2) SrtryE e
(3) AEFEEReEHL > IR EEE sy R
PRIELZ AT > f55 3 [ gk (co-infection) iy Rt 2 i 7 £k 1 U5 =i e
AYPEEK - 40 HBV ~ HCV K HIV & Gispic Sk E gk - i piom e 2 i
{ERR AR E B R E M - NI S E RGN IR S s s B2 B
S AT RE R AREY -
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U~ SR B i B DREK - MM AR BRI 25 bk
(—) S s T2 2 JE b
AR B B s M R B TR N - S M R
T2 B SR o TP i Ry e B B s B E R M MR AR © SURE H
I/ MRRERANE T A 2 A TR AR E Ay B R H B DIRTAL RN B
P =0 Rl T A RO IRE E S A 72 5 © T4F 20,000 2 100,000 {E A1
HHA LEHRIME 2 s &2 MR R Z UIESE s i MR 4R
2T EeR4y 5 0.16~0.6% ( M. Stdrmer, 2012) -
AR IRA B2 2R Ry > SRR/ MY — e m &
(22 - 24°C) MrJEEEEA K > EE I/ IMREEFEIAR > /M & T
Z ety B WE B AR ekt 2R - A BT il A S
RETESE IR Z A > AIREA N B R B MNER FER IV IMURGER T 2
rHEEkR M E T NS T A 2 i R S B M um PR e
HEEHUL -
P B T S 2 AR & DU =574 ¢
L. (ESE—EPGRFaa Ml - ST TR PREE (AR E
%)~ BRI KIS M3 ~ B RilE G2 /D&
RERR ST 2 MR (F b DU i an B A e 2 B2
2. FERMRSEE SR B A A IR tH A2 T A 2 AR
3. AR E MGl (Pathogen reduction) -
117 4 T i B IR R 5 15 e 2 — XM 7R e e R A » T b i
A R 2 AT YR - AR TR 2 i - R M AR A 2 5 R 2 7R
REABRB -
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() sinfHREANE 2% Ekk (Transfusion-Relevant Bacteria

Reference Strains , TRBRS) 7 Z& %5
E 2006 FESH MR R 2% 2 BRI T T o - ER 2
2010 = WHO g I AHBAGH R S H Wk < S/ - 0L 2015 FFESHAFALIMER Y
T AH B SRR BRI TR 7T - BRI R -

el | Ersksats ik Tl
2006 | ISBT Meeting International Society of Blood

Transfusion Working Party on
Transfusion-Transmitted Infectious
Disease (ISBT WP-TTID) &1¥fi R4

H&% 5 TR T 5 0 I

\

FE BRI

2007 | WHO CC Meeting PR AR 2% i 2 Bss 5T T
PR

2009 | WHO ECBS o B TR — T o W H S
B2 R TS

2010 | AABB Annual Meeting FHEEHE 2 K TR AR

2010 | WHO ECBS FRF WHO i frAH BR AR 275 BRI
PRE B KR —TER T

2015 | WHO ECBS AL ER B A A Al R PR B R R g A
(REFD)
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RIS FERAVAREL RS TER - MEESHREIRZE
oA FLPREENE - 5 PR R 2 B i AR Z EAROR TR E
i EZEMBEERS 5@ A A A Bt L AT R L
IR AR E IR RARDUEA B IE B Ry [ 85 275 R PR B B H Y2

ERZ #A o
SERER L2 RRF IR R E5A 4 RIEE: > 0%

—  AYEEEE TR ETRIE R | LA

— ~ Master Bacteria Bank (MBB) : FI] | 1. B (L gu
FHETEESE % B £:.47 (Bacterial 2. B IURE
Culture Freezing System)®1{# » £ | 3.16s DNA B+

-80°C AR E

= ~ Mastersuspension (MBB+1) : [A}& | 1B EH KL

®RIEFTHYZAT 4 HALEIH H K | 2 08 ARG

Bttt 3.16s DNA ” EFr
4. 751 M S
5.2 RIRHEI TR & ST
Vg~ it R A 1 RHATERIE TR ST

2. FERIKAE
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5. BIME
6. LR —E s
7.

HAifEE] PEI BRI SHEIREMN stV IMWORMERZ 2%
HREHA - B —EEHZ S2FEKE S S.epidermidis - S.
pyogenes ~ E. coli ~ K. pneumoniae ; £ _f@E4H % B. cereus - B.
thuringiensis ~ E. cloacae - M. morganii ~ P. mirabilis ~ P. fluorescens ~
S. marcescens -~ S. aureus ~ S. bovis ~ S. dysgalactiae - 4L INEKE4HE
R SHRREH N ER T (RESFSERES B. cereus ~ L.
monocytogenes ~ S. marcescens ~ S. liquefaciens ~ P. fluorescens - Y.

enterocolitica -

2. SEBER R T (B R

S BRI E— TR (deep frozen) 2 SHEMFIR & EE R E T E
PECEFH - HACHERER A2 - oIy s T - Lo - KRR
TERE BT H(CFUIML) Z 2 BB REEN M IEE A REE AHA
FARRA AR EIRME I AZ LR - M2 Bk R kA —E
TEAEHEATH » B R 2B BRI M MR 4R S AL M BB R 2 £ &
RN E SR

SEBTRRERTT (BB 5 A AT 275 B AR E R P
L8 QR RSORI RO SR B R0 E Za4R P TR ME R L 2 Ze 4k
HEHPAHE SBT3 E 4 & SR 7 A6

HEFTLLER M BB MR RS R AR R A S5 R R RE BT

BT A I R T BRG0P -
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3. AR E S F Rk o

LU TR Ry 2 5 R PRALE RE

(1) B2 EN I MUt REEERESEHEZ Rt
Hfn/MRZEFE SR AR & i 5

(2) SRZSH RN E LR LM -

(3) Rz 2N -

(4) SHEEWREMAR IR RN TFREREN - ZE
AR o

H
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I~ T RE i e
(—) IR EERR2 T Z
Ry T RESAERE( AR R  DREEE e8! B e Ra R DU
PERE BN HAAE IR B2 B R B R B R 73 T A ] BB A 1 - iR
2l 7 A E MBS S ER R TR YRR S AR IR SR R 1T
EEREAL > W NERFTR -

Table 1. Historical Evolution of Diagnostic Methods and the
Associated Time Required for Pathogen Identification

Time for Pathogen
Diagnostic Method Identification
Microscopy Morphology in minutes
Gram stain General category in minutes

Culture and phenotypic biochemistry Days to weeks
on/in artificial media (bacterial,
mycobacterial, fungal)

In vitro antimicrobial susceptibility Days to weeks

Acute and convalescent antibody Weeks
Monoclonal antibodies Hours
Antigen detection Minutes to hours

Real-time polymerase chain reaction One to several hours
for microorganisms and drug
resistance genes

Mass spectrometry Seconds to minutes, after
growth on/in media

Hal 5=\ T B A DU B R aie T W IR E S IR
IR ARG o R R R MR IR R e - DA B
PHET T I B Z ]+ DARCRI PP ZR RS2 M sl e o PR T 1 - DA
EAR R B Z 2515 BItEG2E B CERH - 55— EER
T EEPUR e E— M 2 IF R 22 R B R PR A e 2l L R =
SeiEtmbe o ARES TR R CE B H DU s R E SRS A R R

> B ATS R R & 2 i -

I
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AT 2% AT 2 T i I e (Polymerase chain reaction) Lk H:
Az E g TERE R i (Nucleic acid—based amplification technologies, NAATS) »
AME AT R B AR A HARRIRE TR S R BRI S 22k - %
Hlk G SAabR T R BN IR E Z 51 > IR AT ST AN B 2 B
HETTER 40 - HIV ~ HBV ~ HCV ~ CMV %5%% - HNVRIEFEER L
ZIER - SRR ERRERA DR EEY A Rt 2 8 -

BHEAFEEAN A ZZREREE ST > EP—EHA
High-throughput real-time PCR - [t 75774 27 FEA 5 P i B IR 5 -5 g e 6 2 E
(Real-time polymerase chain reaction > Real-time PCR)#H[&] - Real-time PCR
N 1 € & B[ i 25 & e i $5 2 J7& (Quantitative real time polymerase chain
reaction > Q-PCR) - Real-time PCR [F¥ &FI[H 5 | T#&&t(Primer probe){E
PCR ## i th e A= 50't » FEAI A B e I B (R {1 G 2 (cycle) PR e L
ZENCE - MR N EEEERATE S 2 PCR EYIE - EFRINEEH
(Y o FHZ5 [kt (Primer probe) 224 W AN - AL (1Y) -

1. JEE—ME(EEEYYE (SYBR Green)
SYBR Green | 7 #5514 Fof%E n] BLEER: DNARY minor groove 454 »
A BLERY DNA 455 - PCR AR 2 F—ER T ER

(1) Denaturation: [R5z £ fE e B2 DNA R & #7 SYBR
Green | 45 & -

(2) Annealing * . — {51~ (primer) B2 HAs 7 Fr 51 £ fi il
SHIPREE R DNA 1% > {#15 SYBR Green | 817 &5
FELEREM A -

(3) Extension: &= Extension 5g &4 2 DNA 2 PCR EY)
JREI#E SYBR Green | &5 &30 A= @G g AT -

Rt YEERaR 7y — annealing Bk extension P& EEHYAEH] 5 F&HH
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B B ess IR A S & - {HEFC SYBR Green | EERFTARY
EER DNA 455 FrliE@ o 2 EY SO R EY) - IR
SYBR Green | 7 G1t&f -

. H— MBS YE (TagMan probe) -

TagMan probe 22— N T.& 52 A% E B (oligonucleotide) » 7+
HAZHE R S ImtEaCECYIE reporter(R) ¢ 1 3 UniEC B CYIE
quencher(Q) -

& probe J& [ EIRREHT > reporter J quencher R 2 A H (M
B > REE—MEFYZ probe FERTE 2 FPAIsEss - &
DNA #5#ifF probe #/KfE% » w5 YE reporter [K[EEL quencher
3B > 1M quencher S5 A ERE » i reporter 2% H B E ARSI #E(H
A e M EFYIE—1Z probe & 3R BIEEYIBIIRRG 2L EY) -
IEL % TagMan probe . {E7%: -

ifi High-throughput real-time PCR A u] DL[E]HS R B A S5 i HL
IS — R o TN [E S H H RTE 88 HY nanoliter 4k 2
PCR ‘¥ & » #1 Tagman® - OpenArray® -~ Dynamic Array™ K7
SmartChip V-5 » HAERER Al DalE i 2 oK E > Bl
2/ \NIF NS T 52 T K2 FE - High-throughput real-time PCR 7 [
MEEEZ » Bz — BERRE S bR OR IR E ~ JrEErEER
KB MR Z (A -

29



TAQGMAN® PROBE-BASED ASSAY CHEMISTRY SYBR® GREEN | DYE ASSAY CHEMISTRY

1. Polymerization: A fluorescent reporter IR} dye and a quancher 1. Reaction setup: The SYBR* Green | Dye fluorezces when bound
101} are attached to the B' & aqhdar® probe, to double-strarded DMA.
respactively.
1 1 1
FORWERD FRIMER FROEE
o Q Q.. N S e e
3 g t t t t
" 3
- 5'
REVERSEFRIMER
2. Strand displacement: When the probe iz intact, the reporter 2. Denaturation: When the DhAis denatured, the SYER® Grasn |
dye emission is quenched. Diye is releazed and the fluorescence is drastically reduced.
. R _o.
> 5" L]
5 I e
- g o ®

(5]

Cleawage: During =ach extansion cycle, the DMA polymeras

3. Polymerization: During extansion, primers annesl and PCR

cleawes the reporter dye from the proba. product is genarated.
- ﬁ__ FORFAAND PR
I L

5" o Q;I )

L] EI
’ ® .

5 k)l I

5 8-
& -—th
FENTHSE FENVEN
4. Poly merization completed: Once ssparated from the guencher, 4. Polymerization completed: When polymerization is complets,
the reporter dye emits its characteristic fluorescence. SYBR® Green | Dye birds to the double-stranded product,
\ 1 / resulting in a netincreasa in fluorescence detected by the
j a TI0OHT systam.
.|l"' I W s

5 I I I
b g -9 -89 8- -8 -8-

. t t t t
E E: 1 1 . 1

- - ") [ ] -8

Z VU ~ Real-time PCR 7 JF ¥ ~E &

(EEE: bioSYNTHESIS E=48)

\

(—) aredhzmwEmEH
1. B E S Z AERRH S
A BZp7et7€r(Quality Control for Molecular Diagnostics,
QCMD)& (&1L HIF =M Z e > 1 ZETI T I ML B 5% (External
Quality Assessment, EQA) Kz &E J7:HIE, (Proficiency Testing, PT) LAEET 43
TElhE -
2. QCMD FfrhfT 2 EQA &t&E

(1) FFEAE
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S8 B s¥ A% 5T 2 (External Quality Assessment programmes,
EQA BE8) Z#{T - E% /&y QCMD £t — 2SR ERAEER 2%
BRE T 2R ERRE - ek B E A R H A R A ie st
Hiwha E TRl e G - MENBTUaERERE - 5l
HERRRR - lgse R &% Rinbads R A0 Gl ftés QCMD » &
SasE IR L2008 EQA THIFIGER - i Z1&RHeftoc i EQA
s RS B E 2 ST > W HAR BT A SN E s 2 R
KEER -

(2) sFEHD
Q. BTHATRER 5 BE AT 1B o I Z BRPRAHER B T2 0t EQA T
b.FrERRAIS TR A E R = FrRe T Z &5 3

EER Tk BRGNS
EQA STEAG L5 HIY RaPb Bl = N IRE IR N 20 T2
ErRiagE
() st HATEER
a. Al
SHREUT - SEETE . S B 2T AT E R E N
ik RA V%R ERINE  MEERMITNEZ BALFES " Cr
&, K "copies/mL ;- Hg T Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycobacterium tuberculosis, Clostridium difficile
Methicillin Resistant Staphylococcus aureus (MRSA) L4 » ELA4H
FR IR 2 AT A B B 1TRREE 2 J77A(In house) (%11
& 71) - i AHENS R E H Al RS WHO PR -
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Bacterial molecular Detection EQA schemes

All Bacterial EQA schemes (excluding Ct, Ng, MRSA, Mtb, C.Diff EQA
Ct, Ng, MRSA, Mtb, C.Diff) schemes

Type of data reported Type of data reported

100%

oo 100%
”
60% 80%
40% 60%
20% 40%
0% 20%
Qualitative Quantitative Both 0%
P A e Qualitative  Quantitative Both
reported Type of units of measurement reported
100% A
80% 20%
60%
40% 60%
20% L
0% — — 20% l
Ry & > o A 3 0%
& & & & 0 &
B O ) & & & > S & A
& * I < & & & & 03 &
& A
@Q © (e
Commercial versus In house assays Commercial versus In house assays
100% 100%
60% 60%

80% 20%
20% 20%
0% 0% |

Commercial assays In house assays Commercial assays In house assays /
27 QCMD

~—
@ 71 ~ 45 EQA 5T Z 45 nElE
(BRI

b. B KE

SRS BT E Z S ERE 2T A X BENTT
o HE 10% 2 EE A (EE Aspergillus, Pneumocystis K
Toxoplasma) - [fi & & & Ml 7 /A Z By FE H"CT E" -
“copies/mL" k2 i %€ i IR B 2 A Bz (41 Toxoplasma 2
"Tog/mL") » FLB s & A el R B 2t fl A LR B = a8 1T
pH#E 2 J57A(iIn house) (AIEN) - HATHA WHO AL L7

J5 4 5 Toxoplasma gondii (5 £3)

32



Fungal & Parasitic molecular EQA schemes

Pneumocystis Jirovecii pneumonia (PCP), Aspergillus, spp, Candida Spp

Dermatophytosis, Toxoplasma EQA schemes.

Type of data reported Type of units of measurement reproted
100%
80%
60%
40%
20%
0% || — —
ualitative uantitative Both
@ 2 \\S\(& QQ\(A “'}&t’ ,é?'
Commercial versus In house © o
assays
100% Quantitative datasets
80% 14% within ASP EQA scheme

60% 13% within PCP EQA scheme
20% 9% within Toxo EQA scheme
20% 2% within CAN EQA scheme

0%

N - EH R %4 8 EQA 3 (LR T E
(S BERIE SR

|

(4) EQA FHE4E R TRat-5 83 Ky il

= Ly IR 2 SR BT R A o R B K4 B
Y AH DA REENY) Ry i 45808 T - FIE BB HE > U BE L >
GLFITS R 2 ST Sk RS A R IRE IR 2 B R 23 > /DSy
G HIRBAREIE R - (E A PR Sl B R e e 5 R i i e H A iE
iR - B L AR RS S TR IRENZER R
TREEMEDTRS - AIS TP a T AC e a0 (ER4T 40%) »
B —Flias B S8 - SRR E SR - B e 12
B2 NS B 20~30%HTH 4L SerA B RS P a
JYiE - HA 70%~80%HHT A4 SIZ A EMMEIR » A AL 2 (E H 5
B WREE BRI B - SEERAL OB S S BE SIS -
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S&k o712l A £ %R Real-time PCR > HEJ77ABR A S22
BT EEE#: » 93 T2 87 Real-time PCR ~ @SS « S8 0T
P ETEREMETE > B ERERE TR 274
house) ([&t) - A& TRETAZ MIABEBYE 2 25 - KigH
AR 2 22 5 DU R [F 2 25 A T RO E S AR L E R
AR A o A R R

Toxoplasma EQA scheme 2004 - 2016

Type of datasets reported within the Tg EQA 2004 to 2016

100%

80%
60%
40%
20%
I I I [ | | | = [ ] [ ] [ | || [ |

2004 2005 2006 2007 2008 2009 2011 2012 2013 2014 2015 2016

M Qualitative M Quantitative M Both

Commercial versus In house assays between 2004 - 2016

2004 2005 2006 2007 2008 2009 2011 2012 2013 2014 2015 2016

100%

80

®

60!

®

40

®

20

®

0%

B Commercial assays M In house assays

&t~ S&k 2004~2016 F- 2 EQA FHELER
(ZFERTEER)

NIBSC 772 2014 fF31 ¥} &% DNA fX E e Rl 15—
FRAEAE A (NIBSC code:10/242) » 3% HEE 5 7 e B 1 x 10° IU/mL »
FMRFES EQA SHELER ISR — US55 DNA FEEE G Tl
A EE B T AER AL B AR EE
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"copies/mL ; Kz "Tgg/mL ; (B/\) - FEEfE—H B G R Ak

En

Z RS SBERERE AN TT  S i ba B (i 2 BIRRRKF IR A -

Does this impact on the take up of the WHO
International Standard?

Units reported within the Tg EQA scheme between 2004 - 2016
100%
80%
60%

40%
20% | |

0%

2004 2005 2006 2007 2008 2009 2011 2012 2013 2014 J]2015 2016

1
M Copies/ml mIU/ml Geq/ml Ct values M NAT detectable units mEOther

[

I
» Copies/ml, Tgg/ml most common units used within 1st WHO IS
the QCMD EQA schemes. Toxoplasma
gondii DNA

* No resulis returned in IU/ml 10/242

[/~ = st B EE RS
(S BERIE SR

\

(=) EIFEEEEmS
1. B 2 3
HRTEUSCET - Al ~ RS 2 WHO [ FEAREE i R A i
% > 1R EQA ZHRHEF - QCMD 58 5 {1 75—l B 1B HLAK
BB 2 SR AL FE S SR i R R 1B 2 B PR AR
dn o BNERPERATAE fn i AT > EQA TRMIE IR IR E—[HEE 22
HIEAE T -
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2. NEfFEEAE T (Internal Reference Material, IRM) 2 2 &

QCMD R EQA fefit Fiaf HAt 8852 » JiEak i (A slery S el
TN ER AR DA - H e F AR e e S AE - WES
AR A S EQA SHERAERL N H i b B iR ft—(
ALk 2 3172 > H. digital PCR = NGS ZE¥r ity /R o] i gt ¥ i 58
SRS 2 o TR NI A B C -

e WHO BIEAAE 2 A 2 A 545 2 55 - B H AT A AT
Bliie EQA fefit& 2 F2K » A NEISH R4 1T EQA 5TEZ
B AT 177 B WHO [ERIFRATEAE o 2 SR 1T UERZ T — I 4 38 ] ekl
i EQA 23 BiE T2 HE45 SoGAT 5 WHO » DU 2k WHO
PR i B AR 2 S5 A o ] DA DA o 2R P e e 3 e
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B

LA B R

5 B e s B B T B ST TR B S U AR
By HE(RAE LA B R I - NIBSC S DUSEIR T SRAmf A 84
JisC B I A BB 2 B 5 s — 2 DABPR R (0
T TR R R SO (T VTS - AT IR B L
T » A b B T RS AT 5 2 S AR S U e —
5 B T e R RSB O AR S - DR
5 P R b -

ST A TE fE ENFAEEE 25 BB U7 B (40: 54 B NIBSC ~ £

PEI Jz HZK NIID %) 2 BI R 55 X HCV IXREATEAR b 2 BRI R E T

gt DRI RIS AR AL 2 B ) > WA AR B & AR BRI B SR i 1
» (e BRSO > SeT AN FBIFRAE R -

BETHITE o 25 AR R R AR 37 (NG S) e 8 I A B AR B
% BT AT PR S BB AR > R HH A R A TR IR 25 BRI (41 single
nucleotide polymorphism, SNP)#yz252 - H H FiiE K EEAUE el F- &
Z 2\ CHUSBON 5185855 (CE marking) » ARACK HAUE FeAa i
R Ritsh - IREARFER AR 5 -

T RETAERIR S RS BT - IR 2R B0
e S R AT S AR AR - (H H A ~ U e By AR a2 AR B A e A
IR T > LT o122l B B e & (QCMD) s AR AR R I 5%
BB e - TRIUER R SRR R e 2 ] - B RAR R R
fefitas WHO » DURABHEIFEARAE o 2 1T A e I AR e
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Z 8% M > B8 WHO LM SRS > AT B A AR A 2
%

()

IR [ A R i 0 B i A { B (SOGAT) AT SR A E 2R - s AN B F AR

S S EL > A ERERITHRF R B 1RO I AR T R BT S S PR L R A3 e
Slf7 B 2% [ A o] SRR SR S R TR I T > DA R 2 B WHO [ PSS A 3
[FEfEE g - ARTREIRE S (R -
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