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EQA Network

Scientific umbrella

German Association for Prevention of Virus Diseases (DVV e.V.)
Society of Virology (GfV e.V.)
German Society for Hygiene and Microbiology (DGHM e.V.)
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The Role of Quality Control for Public Health and
Quality Improvement of Diagnostics and Blood Safety
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IQC =
Internal quality control
ISO EN DIN 15189 - 5.6.3
RiliBAK: B 2 - 2.2
RiliBAK: B 3-2.2
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INSTAND e.V. - Quality Assurance in (Virus) Diagnostics

mandated and harmonized
standard
ISO EN DIN 15189

Scientific societies
DVV* and GfVv**
Joint Diagnostic Council

*  DVV; German Association for the Control of Virus Diseases
(“Deutsche Vereinigung zur Bekdmpfung der Viruskrankheiten e.V.")

= GfV; Society of Virology
(“Gesellschaft fur Virologie e.V.*)

7

\

in vitro Diagnostic )

- | Medical Device Directive 98/79

EC )

v

Medical Devices Act

(Medizinproduktegesetz/MPG)

WHO

ICBS

International Consortium for Blood Safety

v
RiliBAK )
Bundeséarztekammer (BAK)

European
law

REGULATION (EU) 2017/746
OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 5 April 2017

on in vitro diagnostic medical devices
and repealing Directive 98/79/EC and
Commission Decision 2010/227/EU

German law

Guideline of
German Medical Association

EQA schemes

INSTAND e.V.
scientific society
cooperating with scientific societies

EQA
schemes
RfB

Federal institutes
(RKI/CDC + PEI/FDA)

38 International and
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INSTAND EQA Schemes (78 Schemes)
In Virus Immunology and Genome Detection 2020

Serology and Antigen Detection

Virus Genome Detection and Typing

: : HIV-1 (RNA) Measles Rubella Mumps
HIV-1/2 Herpes simplex Viruses HIV-2 (RNA) Viruses
HIV-1 p24 Ag Varicella Zoster Virus HIV-1 Resistance + Tropism Adenoviruses
HTLV-1/2 Epstein Barr Virus Hepatitis A Virus Norovirus Rotavirus
Hepatitis A Virus Resp. Sync. Virus Ag Hepatitis B Virus CoV incl. MERS CoV

+ Genotyping + Resistance

SARS-CoV-2 NEW

Hepatitis B Virus, Prg. |

Influenza A and B Ag
+ A/HIN1 pdm 2009
+ A/H5N1+A/H7N9

Hepatitis C Virus
+ Genotyping + Resistance

Enteroviruses +
Enterovirus (WHO/RKI)
Parechovirus NEW

Hepatitis B Virus, Prg. Il

Rubella Virus
Measles Virus

Hepatitis D Virus
Hepatitis E Virus

Human Rhinoviruses
Resp. Syncytial Virus
Hum. Metapneumovirus

Mumps Virus Parainfluenza viruses
Hepatitis C Virus TBE Virus Torque Teno Virus NEW Influenza A and B incl avian
Hepatitis D Virus Hantavirus Cytomegalovirus + Resistance BK Virus  JC Virus

Hepatitis E Virus

Dengue Virus
Chikungunya Virus

Epstein-Barr Virus
Herpes simplex Viruses

Dengue Virus
West Nile Virus

Parvovirus B19 Rabies Virus Varicella Zoster Virus Hum. Papilloma Viruses
Cytomegalovirus Borna Virus NEW Parvovirus B19 Rabies Virus
BSE (PrPsc) (2002-2007) | Multiplex: Multiplex: NEW

SARS-CoV-2 NEW

Respiratory Viruses (2 programs)

Viral Meningitis/Encephalitis

Multiplex: Gastrointestinal Viruses

Borna Viruses NEW
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Extra INSTAND EQA Scheme (340) - April 2020
Virus Genome Detection SARS-CoV-2
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Expert Laboratories
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Prof. Dr. Sandra Ciesek Papillom- und Polyomaviren (DE)
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National Measurement Laboratory Bundesanstalt, Berlin (DE)
Teddington, Middlesex (UK) Prof. Dr. Rainer Macdonald
Dr. Jim Huggett Dr. Andreas Kummrow
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University of Surrey, Guildford, Surrey (UK)
Dr. Jim Huggett
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Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample no. | Sample properties Sample
evaluated
340059 SARS-CoV-2 /1 :1 000 diluted® no
340060 HCoV OC43 /1 : 2 500 diluted / no
specificity control
340061 SARS-CoV-2 /1 :1 000 000 diluted® |yes
340062 CoV negative / specificity control yes
340063 SARS-CoV-2 /1 :10 000 diluted® yes
340064 SARS-CoV-2 /1 :100 000 diluted® no
340065 HCoV 229E /1 : 2 500 diluted yes
specificity control

$ The SARS-CoV-2 positive samples 340059, 340061, 340063 and 340064 represent different dilution steps from a dilution series
of a Iysate from cells, infected with SARS-CoV-2 (inactivated).
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Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Results of sensitivity panel
« qualitative results
ct/cp/cg/CN values
« quantitative results in copies/ml
gPCR and dPCR
« what can we learn from quantification of CMV and HIV-1?

Results of specificity panel

$ The SARS-CoV-2 positive samples 340059, 340061, 340063 and 340064 represent different dilution steps from a dilution series
of a lysate from cells, infected with SARS-CoV-2 (inactivated).
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Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample no. | Sample properties Sample
evaluated
340059 SARS-CoV-2 /1 :1 000 diluted® no
340060 HCoV OC43/1: 2500 diluted / no
specificity control
340061 SARS-CoV-2 /1 :1 000 000 diluted® |yes
340062 CoV negative / specificity control yes
340063 SARS-CoV-2 /1 :10 000 diluted® yes
340064 SARS-CoV-2 /1 : 100 000 diluted® no
340065 HCoV 229E /1 : 2 500 diluted yes
specificity control

$ The SARS-CoV-2 positive samples 340059, 340061, 340063 and 340064 represent different dilution steps from a dilution series
of a lysate from cells, infected with SARS-CoV-2 (inactivated).
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Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample Sample Expected Seme Correct results Correct resufts Reported
. properties gualitatie region Prer L=ty CEfCp S O -
result for reported results reported reswits results
SARS-CoW-2 differentiated by d;ﬁnirfztjg:‘e'd by differentiated by
gene region :é.r-e-.:.-;..:e-._g-.-r o the o of ﬁ:c:d&i ;:_I‘EI::-n
rrCOrTe Tt resLnt't -
ossigrirments (mix-ups) (min — max)
four sarmedes S0Os-d
andg FLOES)
Samjple SARS-CoW-2 positive E SITFISITI (LODOL) 22 6 [(16.8-34_0)
FBOOS R b R s T i )
diluted M 165/167 (98.83%2) 23 6 [(17.9-24 9)
CORFla 457465 (97 _8B%%) 22 2 [20.B-25_7)
sample mot ORFlab | 48/48 (1003%) m-= 21 2 (10.9-29_1)
evaluated® RdRP 185/185 (LD0DSE) 23 B [(10.0-24.5)
5 100100 [ LO0E:) 21 B (17.5-27_8)
n.s. s 541/ 64 (LOO3C) 226 ( 9.494-33.0)
total QB0 983 (DD TS 22.8
Sample SARS-CoW-2 Positive E IE8SITL (9O _23%) 25 . 7F (19 B8-35_3)
FAOEI " A = 1y Wy I 165/167 (98 _83:5) 269 [(Z0.0-39_6)
diluted CORFla 45,46 (97 .8%5) 25.5 (24.0-31.5)
ORFl1lab ASSAT (95 T3 r.a. 24 7 (14 .5-F3.4)
RdRP 184184 (LD0SE) 2F 2 (13 2-Z2 3)
5 A0 100 (LOO0SE) 250 (12 O3-20.0)
n.s_® 547654 (1005%) 25 7 [12_8-35._9)
total a7 1 983 [2E.H3:) 26.0
CSample ARG CowW-2 pPOSitive E 356/373 [05.450) 556,360 (08.09%) 29 2 (17.7-36.0)
FA0MG 5" A = LD OOy I 146166 (BB 0% 145147 (98.6%:) I0. 2 [(Z0.0-41.5)
dilluted ORFla AASAG (D5 T A5 A5 (95 _TF:) 2B E([(Z7.3-34.0)
ORFlab 41 /A8 [BS 4% 4141 (1L00%) 288 (18 4-37_.0)
::IEEE”;; RARP 168/185 (90,8%:) 168/173 (97.1%) | 30.5 (16.0-41_4)
] QF L0000 (DT 03] O 797 (1L00%) 28 .6 [(Z20.0-24_2)
rn.s_® 54,54 [100%%) 64/643 (100%) 290 [16.5-40_0)
tcﬁl ‘_:l'llEﬂ QES I93.2%25 Q15 /9Fa |'EIS.§E'D'|E 29.5
Sample SARS_CoW-2 positive E 364,373 (D7._63%) 32 1 (15.0-40.0)
FA0E1 " A = 1 OOy (OO0 ] 153167 (91 .635) I3 .3 [(20.0-40_7)
diluted CORFla 4455 (95 T3] S1.7F(3I0.8-36.0)
ORFlab | 42748 (B7.5%%) n.a 51 5 (Z0.0-39_3)
RdRP 1SE/1ES (85 432) 33 .5 [19.5-42_8)
5 Q7100 (D7 0] 315 (ZO0.0-39.0)
n.s % 56/ 64 (B7 . 5% I1.9 (192 3-F7.5)

total

o14,/983 (93.02:)

F2.9




Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample Sample Expected Seme Correct results Correct resufts Reported
. properties gualitatie region Prer L=ty CEfCp S O -
result for reported results reported reswits results
SARS-CoW-2 differentiated by d;ﬁnirfztjg:‘e'd by differentiated by
gene region :ELEE__.L"__EE o the o of ﬁ:c:d&i ;:_I‘EI::-n
rrCOrTe Tt resLnt't -
ossigrirments (mix-ups) (min — max)
four sarmedes S0Os-d
ang IHIES )
Samjple SARS-CoW-2 positive E SITFISITI (LODOL) 22 6 [(16.8-34_0)
FBOOS R b R s T i )
diluted M 165/167 (98.83%2) 23 6 [(17.9-24 9)
CORFla 457465 (97 _8B%%) 22 2 [20.B-25_7)
sample mot ORFlab | 48/48 (1003%) m-= 21 2 (10.9-29_1)
evaluated® RdRP 185/185 (LD0DSE) 23 B [(10.0-24.5)
5 100100 [ LO0E:) 21 B (17.5-27_8)
n.s. s 541/ 64 (LOO3C) 226 ( 9.494-33.0)
tatal : Q80,/983 (99.7%:)° 228
Sample SARS-CoW-2 Positive E IE8SITL (9O _23%) "i. 25 . 7F (19 B8-35_3)
FAOEI " A = 1y Wy I 165/167 (98 _83:5) 269 [(Z0.0-39_6)
diluted CORFla 45,46 (97 .8%5) 25.5 (24.0-31.5)
ORFl1lab ASSAT (95 T3 rn.a 24 7 (14 .5-F3.4)
RdRP 184184 (LD0SE) 2F 2 (13 2-Z2 3)
5 A0 100 (LOO0SE) 250 (12 O3-20.0)
n.s_® 547654 (1005%) 25 7 [12_8-35._9)
total ‘ 971,/983 (98.8%%) 26.0
Samjple SARS-CoW-2 positive E ISE/3ITI (D5 45%) I55/260 -93.9? 29 2 [(17.7-36._0)
FA0MG 5" A = LD OOy I 146166 (BB 0% 145147 (9869 I0. 2 [(Z0.0-41.5)
diluted CRF1a AASAG (D5 T A5 A5 (95 _TF:) 2B E([(Z7.3-34.0)
ORFlab 41 /A8 [BS 4% 4141 (1L00%) 288 (18 4-37_.0)
::IEEE”;; RARP 168/185 (90,8%:) 168/173 (97.1%: 30.5 (16.0-41_4)
] QF L0000 (DT 03] O 797 (1L00%) 28 .6 [(Z20.0-24_2)
rn.s_® 54,54 [100%%) 64/643 (100%) 290 [16.5-40_0)
total 916/983 (93.2%)% | 215/929 (98.52:)% | 29.5
Sample SARS_CoW-2 positive E 364,373 (97.6%%) 32 1 (15.0-40.0)
FA0E1 " A = 1 OOy (OO0 ] 153/167 (91 63 I3 .3 [(20.0-40_7)
diluted CORFla 4455 (95 T3] S1.7F(3I0.8-36.0)
ORFlab | 42748 (B7.5%%) n.a 51 5 (Z0.0-39_3)
RdRP 1SE/1ES (85 432) 33 .5 [19.5-42_8)
5 Q7100 (D7 0] 315 (ZO0.0-39.0)
56/ 64 (B7 . 5% I1.9 (192 3-F7.5)

total

o14,/983 (93.02:)

F2.9

ol



Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample 340061 (Result (qual)) - SARS-CoV-2 positive (inactivated), 1 : 1 000 000 diluted

Reagent Testkit {JZ 0;3',3') bﬁmﬁgggﬁzn int?hr;':??irlale mﬁ {leé::,:; EEEE‘; g%::cnﬂ g&g{d
E-Gene
ALTOMA DIAGNOSTIC RealStar SARS-CoV-2 RT-PCR Kit 1.0 48 0 0 48 100,00% 3.7 28.7 36.0
ANATOLIA GENEWORKS Bosphore Movel Coronavirus Detection Kit v2 4 1 0 3 75,00% 29 4 285 302
OTHER MANUFACTURERS 10 0 0 10 100,00% 33.0 324 365
BOSCH HEALTHCARE SOLUTIONS  Vivalytic VRI Multiplex Test 2 o 0 2 100,00%
CEPHEID Xpert Xpress SARS-CoV-2 11 0 0 1 100,00%  31.1 305 351
IN HOUSE (dPCR) 1 0 0 1 97.87%
IN HOUSE a7 1 0 46 100,00% 329 257 rs «
ELITech GeneFinder COVID-19 Plus 8 2 0 5] 75,00% 31.2 304 355
EURO IMMUN EURORealTime SARS-CoV-2 1 0 0 1 100,00% 337 337 337
EURQFINS TECHNOLOGIES VirSeek SARS-CoV-2 Screen 1 0 0 1 100,00%  35.5 355 355
GENETIC SIGNATURES EasyScreen SARS-CoV-2 Detection Kit 1 0 0 1 100,00% 322 322 322
GERBION virellaSARS-CoV-2 seqc 5 0 0 5 100,00% 33.0 318 33.0
IMMUMNDIAGNOSTIK MutaPLEX Coronavirus 5 1 0 4 80,00% 3356 314 379
LIFERIVER m‘l"t?élgfgﬁgg‘g’éﬁn1‘3'”00“'3‘ Real Time 3 0 0 3 100,00% 300 27.0 305
LUMINEX NxTAG CoV 1 0 0 1 100,00%
MIKROGEN ampliCube Coronavirus Panel 1 0 0 1 100,00% 32.0 32.0 32.0
MIKROGEMN ampliCube Coronavirus SARS-CoV-2 RUO 3 0 0 3 100,00% 314 30.8 353
Priv. Inst. f. Immunol. u. Mol genetik AmpliGnost CoV-2 E-Gen 4 ) 0 4 100,00% 299 28.0 322
QIAGEN QlAstat-Dx Respiratory 2019-nCoV Panel 3 0 0 3 100,00% 336 281 38.6
R-BIOPHARM RIDA GENE SARS-CoV-2 RUO 55 1 0 54 98,18% 33.3 15.0 371
ROCHE DIAGNOSTICS COBAS SARS-CoV-2 Test 39 0 0 39 100,00% 324 30.5 349
SEEGENE Allplex 2019 n-CoV Assay 51 0 1 50 98,04% 311 192 363
TIB MOLBIOL ;g‘;wx Modular SARS and Wuhan CoV E- &6 2 0 66 97,06% 327 296 400
TIB MOLBIOL LightMix Sarbeco E-gene 1 o 0 1 100,00% 32.0 320 320
373 8 364 97,59% 321 15.0 40.0



Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Results of sensitivity panel
« qualitative results
ct/cp/cg/CN values
« quantitative results in copies/ml
gPCR and dPCR
« what can we learn from quantification of CMV and HIV-1?

Results of specificity panel

$ The SARS-CoV-2 positive samples 340059, 340061, 340063 and 340064 represent different dilution steps from a dilution series
of a lysate from cells, infected with SARS-CoV-2 (inactivated).
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Final Evaluation
Based on the Results of 463 out of 487 Laboratories

Sample no. | Sample properties Sample
evaluated
340059 SARS-CoV-2 /1 :1 000 diluted® no
340060 HCoV OC43 /1 : 2 500 diluted / no
specificity control
340061 SARS-CoV-2 /1 :1 000 000 diluted® |yes
340062 CoV negative / specificity control yes
340063 SARS-CoV-2 /1 :10 000 diluted® yes
340064 SARS-CoV-2 /1 :100 000 diluted® no
340065 HCoV 229E /1 : 2 500 diluted yes
specificity control

$ The SARS-CoV-2 positive samples 340059, 340061, 340063 and 340064 represent different dilution steps from a dilution series
of a lysate from cells, infected with SARS-CoV-2 (inactivated).
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Based on the Results of 463 out of 487 Laboratories

Final Evaluation

Sample Sample Expected Gerne Correct results Correct reswits Reported
mo. properties gualitative region Prer =2y Cit/f Cp/ Cog/ CR-
result for reported results reported reswics results
SARS-CoW-2 differentiated by [FUferentioted by differentiated by
gene region Creme meguen .| gene region
I--"E'_-\.'.'I.u-.'E'-\.'.' .'."".-'_:'":-E . O mEdiﬂn
corTrecT resuar -
OESHGQrrments (rmix-ums] (mim — max)
for samedes FS900sa
ang FHANGS
Sample HCoW OC43 | negative E IeBSITI (DB ) -
ZA0060% 1: 2 500 M 162/166 (97.6%) -
diluted ORFla | 45/46 (97.8%) -
specificity
control ORFlab 4548 (93 B3 m.a -
RdREP 17ESLEL (OB. 335) -
sample mot 5 9o,/ 100 (99 0] -
evaluated® n.s_5 54/64 (100%5) -
total o6l 933 [97.8%)° -
Sample HCoV 229E | negative E 3I55/373 (95_23¢) 3547360 (98.3% -
FA40D65 12 S0 (] 146/166 (BB D% 144/147 (98.0%: -
diluted CORF1a A4 (D5 T 447496 (95 . 7% -
specificity ORFlab 41/48 (B5.4%%) 40/41 (97.6%:) -
control RARP 165/182 (90.7%5) 165/170 (97.1% -
5 a3/100 (93 .03%) Q3/97 (95.9%:) -
n.s_ 5% 54,/54 [100%%) 54,64 (1L00%a) -
total - 908,/983 (92.4%:) 904,/929 (97.3%) : -
Sampple CoW nmegative E ITLSITI (99.5%0) -
FA006E2 negative I 164167 (D2 23) -
fg:i:ﬁf'w ORFla | 45/46 (100%2) -
ORFlab| 47/48 (97.9%%) n-a -
RdEP A7ESLBZ (97.838) -
5 99/ 100 (99 .03%) -
n.s 9 5464 (L00%F:) -
total q 969/983 (98.6%%) -

Success rate for all 4 evaluated samples

428/9461 (P2.8%5)%

Success rate for all 4 evaluated samples

[corrected)™

A4ZFE /439 [T .5%}™
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Univ.-Prof. i.R. Dr. Heinz Zeichhardt
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