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Global HPV DNA genotyping proficiency panel 2019

Distributed in December 2019

1. Introduction

Accurate and internationally comparable HPV DNA detection and typing methodology is an
essential component both for research and evaluation of HPV vaccines and in effective
implementation and monitoring of HPV vaccination programmes. The WHO started a WHO Global
HPV Laboratory Network (LabNet) in 2006 to support the world-wide development and
implementation of HPV vaccines through improved laboratory standardization and quality
assurance of HPV testing and typing methods used for research and evaluation of HPV vaccines, for
HPV surveillance and monitoring of HPV vaccination programmes

(http://www.who.int/biologicals/vaccines/hpv/en/index.html). A major method for achieving

progress towards this goal was development, preparation and validation of proficiency panels (PP)
to qualify methods and laboratories.

Call for participation in this proficiency study was sent to all laboratories that had participated in the
HPV LabNet proficiency panels in previous years (Annex 1, 2).

2. Aims

The aims of this panel were:

1.  To assess the proficiency of HPV typing assays when routinely used in laboratories
worldwide

2. Toevaluate the sensitivity and type-specificity of HPV detection of the different HPV assays
when routinely used in laboratories worldwide

3. Identify problems with any assays routinely used

3. Methods
3.1 Panel composition

Complete genomes of HPV cloned into plasmid vectors had been provided to the International HPV
Reference Center by the respective proprietors with written approval for use in this PP. All samples
were purified plasmids diluted in TE buffer (10 mM TRIS-HCI, 0.1 mM EDTA, pH 8.0) with 10
ng/ul of human placental DNA (Sigma-Aldrich no 7011). The HPV types included were: 6, 11, 16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68a (HPV 68 prototype) and 68b (ME 180 isolate).

Three additional samples, A, B and C were cell lines used as controls for the DNA extraction step in

the testing. The composition of the panel is shown in Table 1.
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Table 1: 2019 HPV PP composition by randomised sample ID

HPV types HPV genome equivalents (GE) | Randomised Panel ID
or international unit (1U)
(for HPV 16, 18) per 5 pl
16 50 9
16 5 6
18 50 29
18 5 21
6 500 36
6 50 14
11 500 19
11 50 23
31 500 5
31 50 27
33 500 34
33 50 17
35 500 37
35 50 10
39 500 25
39 50 38
45 500 1
45 50 30
51 500 41
51 50 15
52 500 33
52 50 3
56 500 31
56 50 8
58 500 22
58 50 40
59 500 11
59 50 18
68a 500 26
68a 50 4
68b 500 39
68b 50 12
6, 18, 39, 56 500 24
6, 18, 39, 56 50 16
11, 16, 52, 68a 500 32
11, 16, 52, 68a 50 2
31, 45, 58, 68b 500 20
31, 45, 58, 68b 50 35
33, 35,51, 59 500 7
33, 35,51, 59 50 28
TE buffer with 10 ng/pl 0 13
human placenta DNA
HPV 16 positive SiHa cells 2500 B
HPV 16 positive SiHa cells 25 C
HPV- negative C33A cells 0 A
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3.2 Validation of the PP

The PP was pre-tested at GRL Sweden using a modified GP5+/6+ PCR followed by Luminex-
based typing for HPV types 6, 11, 16, 18, 26, 30, 31, 33, 35, 39, 40, 42, 43, 45, 51, 52, 53, 54, 56,
58, 59, 61, 66, 67, 68a, 68b, 69, 70, 73, 74, 81, 82, 86, 87, 89, 90 and 91.

3.3 Distribution of the PP

After pre-test validation by the International HPV Reference center in Sweden, the PP was
compiled in September 2019 and distributed to 82 laboratories throughout six WHO regions in
November 2019, following the call for participation and requests received from the laboratories.
The fee for participation was for commercial entities 800 Euros, whereas academic and public
health entities had a fee of 450 Euros. Participants from low and lower-middle income countries
could apply for waiving of the fee. As in previous years the HPV reference laboratory in Sweden
prepared the materials for the 2019 HPV DNA PP, but subcontracted the administration and
distribution of the PP to Equalis (External quality assessment of laboratory medicine in Sweden;

https://www.equalis.se/en/ a public, non-profit company that administrates the external quality

assessment for public health care laboratories in Sweden) that handled the logistics and distribution
of the panel. This model has continued to work well and is a possible mode of operation of a

sustainable long-term activity with global distribution of an HPV DNA typing proficiency panel.

The number (n) of laboratories submitting results per WHO Region is shown in Figure 1. These are
EMRO (n = 2), EURO (n = 46), SEARO (n = 2), WPRO (n = 15), AFRO (n = 4) and PAHO (n =
9). One hundred ten datasets from 78 laboratories were obtained. Fifty-five laboratories submitted a
data set from one assay, seventeen laboratories submitted data sets from 2 different assays, three
laboratories submitted data sets from 3 assays and two laboratories submitted data sets from 4

different assays and one laboratory submitted data sets from 5 different assays.


https://www.equalis.se/en/
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Figure 1: Global distribution of laboratories that submitted results for the 2019 HPV DNA
PP.

3.4 Data analysis

Results analysed in this report include all results returned prior to the 17" of February 2019. Data
was compiled by Equalis and transferred to the HPV reference laboratory in Sweden for analyses.
Each data set was designated a number from 1 to 110. The data were analysed by region of the
laboratory, by assay used and by HPV type.

From the data sets submitted, it was noted that participating laboratories used a range of commercial
assays as well as in-house assays (Table 2). The proportion of correct HPV typing results, reported

by the laboratory, was analyzed as data sets by laboratory and according to assay used.

A data set was considered proficient when it detected at least 50 international units (1U) of HPV 16
and HPV 18 in 5 ul and 500 genome equivalents (GE) in 5 ul of the other HPV types, in both single

and multiple infection. For proficiency, it was required that no false positive type was detected.

4. Results

Seventy eight of 82 participating laboratories submitted 110 data sets. Thirteen data sets were
generated using assays that either did not discriminate specific HPV types or reported results as
HPV 16, 18 and “other” High Risk HPV types (Roche Cobas 4800 /6800 test, Abbot Realtime PCR,
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Hybribio 13 HR, Hybribio 14 HR, High risk HPV Screen, Harmonia HPV, and one in-house EIA).
These data sets are only analyzed for the specific types tested for individually.

Detection of 5 IU of HPV16 and HPV18 and 50 GE of the other HPV types was not required for
proficiency - these samples are intended for training and for providing information on whether the
test just barely met the requirements or whether it exceeded them.

Each data set submitted by each laboratory was analyzed and a feedback letter was sent to all
participating laboratories that had paid the fee in March 2020.

4.1 Results by assays used

4.1.1 Commercial assays
A total of 88 data sets were obtained using commercially available tests. The most commonly used

assays were the Anyplex Il HPV 28 (Seegene) that was used in 20 laboratories,
HPV Direct Flow-Chip (Master Diagnostica) that was used in 7 laboratories and Linear Array

(Roche) HPV genotyping assay, that was used in 6 laboratories (Table 2).

4.1.2 In-house assays

Twenty-two of the data sets had been obtained using a variety of in-house assays (Table 2).

4.2 Results analysed by assay

4.2.1 Assay details

The different assays used for testing and typing of HPV as well as the number of submitted data sets
and different part of the HPV genome targeted by each assay is shown in Table 2. The distribution
of different assays in different WHO regions is shown in Figure 2.

Table 2: Assays used for testing and typing of HPV.

LI SRSy 5 Numbsertgf data | HPV region targeted (primers)
All assays 110 L1/L2/E1/E2/E4/ES/EG/ET
Anyplex IT HPV 28 (Seegene) 20 L1
In-house PCR Luminex 7 L1/E7
In-house realtime PCR 7 L1/L2/E1/E4/EG/ET
HPYV Direct Flow-chip 7 L1 (GP)
(Master Diagnostica)
Linear Array (Roche) 6 L1 (PGMY)
InnoLiPA Extra (Fujirebio) 4 L1 (SPF10)
Anyplex HR HPV (Seegene) 4 L1
Onclarity (BD) 4 E6/E7
Hybribio 21 HPV / 37 Array 4
(Hybribio) L1 (MY09/11)
OncoPredict HPV-DNA (Hiantis) 3 E6/E7
Cobas 4800 / 6800 (Roche) 3 L1
Abbott m2000 / Alinity M (Abbott) 3 L1
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In-house blot 3 L1

HPV-23 Genotyping (Hybriobio) 3 L1/L2/E1/E2/EA/E6IET
GenoFlow HPV array (DiagCor) 2 L1 (PGMY)
Diamex (Diamex) 2 L1
Ampliquality (AB Analitica) 2 L1

In-house PGMY-CHUV 2 L1 (PGMY)

HPV SPF10-LiPA25 (Labo-bio) 2 L1 (SPF10)
VisionArray HPV (ZytoVision) 2 L1

Hybribio 13 (Hybribio) 2 E6/E7
Hybribio 14 HR (Hybribio) 2 E6/E7

Other Commercial assays ® 13 L1/L2/E1/E6/E7
Other In-house assays 3 L1/E6/E7

a) Other commercial assays include one laboratory using each of: EUROArray HPV test,
Agena MassARRAY iPLEX, Venus HPV, Harmonia HPV, OmniPlex-HPV, AmpFire,
Riatol gPCR kit, Chapter NGS, amplisens HPV, SACACE HPV screen, yd-diagnostics, aid-
diagnostika, Cephid Xpert

b) Other In-house assays include one laboratory using each of: In-house RFLP, In-house EIA,

In-house seq
14 BLinear Array
BHPV direct Flow-chip
12
OOther commercial 16/18 Other
HR
10 BIn-house Luminex
a
3 D Anyplex HPV 28
8
© moOnclarity
B —
— B Hybribio 21/ 37 Array
26
o
g _ @Anyplex HR HPV
b
4 L | | OIn-house Realtime PCR
OlInnoLiPA
2 1 OOther In-house assays
I @ Other commercial all HPV
0 - ‘ types
AFRO, EMRO, WRPO EURO PAHO @Other commercial assays
SEARO .
WHO region

Figure 2: Type of assay in use for HPV DNA typing by WHO region, data for AFRO, EMRO and

SEARQO region are combined.

4.2.2 Results achieved by participating laboratories

This year the criteria for proficiency was increased to no false positive results allowed (in previous

years, a maximum of one false positive had been allowed for proficiency). According to the criteria
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described in 3.4, fifty-two (47 %) data sets out of the 110 data sets that typed for at least one HPV
type were 100 % proficient for the types claimed to be detected by the test.

Of these, 28 data set correctly identified the content of all samples, including the samples with copy
number amounts that were lower than required for proficiency. Tests that did not type for all the
types in the panel could still be 100 % proficient, as the denominator was the number of types
claimed to be detected by the test (not the number of types included in the panel).

The proportion of laboratory proficiency including all datasets grouped by WHO region is shown in
Figure 3 and Table 3. The percent proficiency of detecting HPV types grouped by assay used for

testing is shown in Table 4.

Proportion of laboratories by proficiency by region

100%

90%

80%

70%

Onot proficient

60%

0<80 %

50%

0>80 %

40% - B>90 %

B100%

30% -

20% -
10%

0% -
AFRO, EMRO, EURO WPRO PAHO
SEARO

Figure 3: Proficiency for HPV DNA typing by WHO region. The figure includes 110 data-set.

Table 3: Proportion of data sets submitted by WHO region with >90 % proficient HPV typing

results.
Region Proportion of laboratories Proportion of laboratories with >90 %
(data sets) with 100 % correct typing correct typing

EURO (58) 40 % 52 %
AFRO, EMRO, 44 % 44 %
SEARO (9)

PAHO (14) 50 % 71 %
WPRO (29) 62 % 66 %

11
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Table 4: Proficiency for detection of specific HPV types by assay used. (not HPV 68b)

Number No. of proficient data sets
HPV assay type ofdata [10096 [99-90% [89-809% [<80% [Not
sets | proficient | proficient | proficient | proficient | proficient
All assays 110 52 9 4 2 43
Anyplex II HPV 28 (Seegene) 20 12 2 0 0 6
In- house PCR Luminex 7 4 0 0 0 3
In-house realtime PCR 7 0 0 0 3
HPV Direct Flow-chip 7 0 0 0 6
(Master Diagnostica)
Linear Array (Roche) 6 3 0 0 0 3
InnoLiPA Extra (Fujirebio) 4 1 2 0 0 1
Anyplex HR HPV (Seegene) 4 2 0 0 0 2
Onclarity (BD) 4 2 0 0 0 2
Hybribio 21 HPV / 37 Array 4 4 0 0 0 0
(Hybribio)
OncoPredict HPV-DNA (Hiantis) 3 3 0 0 0
Cobas 4800 / 6800 (Roche) 3 0 0 0 0 3
Abbott m2000 / Alinity M 3 1 2 0 0
(Abbott)
In-house blot 3 0 1 0 0 2
HPV-23 Genotyping (Hybriobio) 3 2 0 0 0 1
GenoFlow HPV array (DiagCor) 2 2 0 0 0 0
Diamex (Diamex) 2 0 0 2 0 0
Ampliquality (AB Analitica) 2 0 0 0 0 2
In-house PGMY-CHUV 2 2 0 0 0 0
HPV SPF10-LiPA25 (Labo-bio) 2 0 0 0 0 2
VisionArray HPV (ZytoVision) 2 0 0 0 0 2
Hybribio 13 (Hybribio) 2 2 0 0 0 0
Hybribio 14 HR (Hybribio) 2 2 0 0 0 0
Other Commercial assays ® 13 4 2 2 1 4
Other In-house assays 3 1 0 0 1 1

a) Other commercial assays include one laboratory using each of; EUROArray HPV test,
Agena MassARRAY iPLEX, Venus HPV, Harmonia HPV, OmniPlex-HPV, AmpFire,
Riatol gPCR kit, Chapter NGS, amplisens HPV, SACACE HPV screen, yd-diagnostics, aid-
diagnostika, Cephid Xpert

b) Other In-house assays include one laboratory using each of; In-house RFLP, In-house EIA,
In-house seq

12
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4.2.3 HPV types detected

The sensitivity to detect each HPV type, as percent of laboratories detecting the different copy
number (IU / GE) of the HPV types is shown in Figure 4. This data includes laboratories with

multiple false positives. In table 5 and 6 the lowest detected GE / IU grouped by assay used are

shown.

100% 1 N H H H BH O F

80% +{ [ N N N N e N e N Nl

60% 1 |— HTETETEE e 0>500 GE
0500 GE
@50 GE

40% 1 [ 1ttt trtrtrtrtrtrtr | mssw

20% +H (— N N N N N N

O% T T T T T T T T T T T T T T

6 11 16 18 31 33 35 39 45 51 52 56 58 59 68a 68b
HPV types

Figure 4. HPV Genome Equivalents (GE) or International Units (IU) detected per 5 ul in both
single and multiple infections. Please note that only HPV16 and 18 were diluted to 5 IU (not all
data sets analyze all HPV types).

Assays with input volume of 50 ul were classified as testing sample with 10-fold higher IU/GE
content compared to that of 5 ul input. Input with 10 or 15 ul was classified as same IU/GE content
as compared to input with 5 pl. Three laboratories used 50 ul input volume in Linear Array. This

gives different number of possible data sets for different concentrations of different HPV types in
Table 5 and 6.
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Table 5: HPV GE or IU detected and typed per 5 ul in samples in both single and multiple HPV

infections among the most commonly used commercial assays. Lowest detected GE / U are

indicated.
~® = < 2 2 x> =
eI 2 a< £ TN | § é% Oa
16 5 89/100(89) 20/20 6/7 416 414 414 414 414 33
16 50 98 /100 (98) 717 6/6
16 500 99 /100 (99)
18 5 88/100(88) 19/20 6/7 5/6 414 414 214 414 3/3
18 50 97/100(97) 20/20 7/7 6/6 414
18 500 98 /100 (98)
6 50 72/80(90) 20/20 7/7 6/6 414 414 ntd ntd  nt?
6 500 79 /80 (99)
11 50 78/80(98) 20/20 7/7 6/6 414 4/4 ntd ntd nt?
11 500 80 / 80 (100)
31 50 85/100(85) 19/20 6/7 5/6 1/4 414 414 414 33
31 500 94/100(94) 20/20 717 6/6
33 50 93/100(93) 20/20 5/7 416 414 414 414 414 33
33 500 99 /100 (99) 6/7 6/6
35 50 90/100(90) 20/20 7/7 5/6 414 3/4 3/4 4/4 3/3
35 500 99 /100 (99) 6/6 414 414
39 50 94/100(94) 20/20 6/7 6/6 414 414 414 414 33
39 500 98 /100 (98) 717
45 50 95/100(95) 19/20 7/7 6/6 414 414 414 414 33
45 500 98/100(98) 20/20
51 50 94/99(95) 20/20 7/7 5/6 414 414 414 414 33
51 500 96 /99 (97)
52 50 96/100(96) 20/20 7/7 6/6 414 414 414 414 33
52 500 98 /100 (98)
56 50 89/99(90) 18/20 6/7 416 414 3/4 4/4 4/4 3/3
56 500 95/ 99 (96) 6/6 414
58 50 91/100(91) 19/20 6/7 6/6 414 414 414 414 33
58 500 97/100(97) 20/20 7/7
59 50 83/99(84) 19/20 6/7 5/6 414 3/4 4/4 4/4 3/3

14




Summary report for the 2019 Global HPV LabNet DNA Proficiency Panel August 2020
59 500 94 /99 (95) 20/20 6/6 414
68a 50 56/77(73) 20/20 717 nt? 4/4 3/4 nt¥ 4/4 ntd
68a 500 63 /77 (82) 414
68b 50 12 /92 (13) 1/20 1/6 2/4 nt?
68b 500 26 /92 (28) 4120 3/7 2/6 3/4

a) Nt: Not tested

Table 6: HPV GE or IU detected and typed per 5 ul in samples with in both single and multiple
HPV infections among in-house assays and commercial assays used by less than 3 laboratories.

Lowest detected GE / IU are indicated.

5 o | = =
vee |2t | £32 | B |28% (24| B2 | &
£ S < gE| 0 £ =
= &) @)
16 5 717 6/7 2/3 3/3 3/5 8/10 12 /13
16 50 3/3 5/5 10/10 13/13
16 500
18 5 6/7 517 1/3 3/3 414 10/10 12/13
18 50 717 6/7 3/3
18 500 717
6 50 6/6 4/5 2/3 3/3 4/5 8/10 6/7
6 500 3/3 5/5 717
11 50 6/6 5/5 3/3 3/3 5/5 10/10 717
11 500
31 50 6/7 717 1/3 3/3 3/5 8/10 11/13
31 500 717 3/3 10/10 13/13
33 50 717 6/7 3/3 3/3 5/5 10/10 11/13
33 500 717 13/13
35 50 6/7 517 3/3 3/3 4/5 10/10 10/13
35 500 717 717 11/13
39 50 717 6/7 3/3 3/3 3/5 10/10 12/13
39 500 4/5 13/13
45 50 717 6/7 2/3 3/3 4/5 10/10 12 /13
45 500 3/3 13/13
51 50 717 5/6 3/3 3/3 4/5 10/10 11/13
51 500 5/5 12 /13

15
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52 50 717 517 3/3 3/3 415 10/10 12/13
52 500 5/5 13/13
56 50 717 5/6 3/3 3/3 5/5 9/10 11/13
56 500 6/6 10/10 12 /13
58 50 717 517 3/3 3/3 5/5 8/10 10/13
58 500 10/10 12/13
59 50 6/7 3/6 1/3 3/3 3/5 8/10 11/13
59 500 717 6/6 2/3 10/10 12/13
68a 50 5/6 1/5 1/3 2/3 3/5 2/10 5/12
68a 500 3/3 415 5/10

68b 50 217 1/3 3/12
68b 500 1/5 3/3 2/5 1/10

a) Other In-house assays include two laboratories using; In-house PGMY-CHUYV, and one
laboratory using each of; In-house PCR EIA, In-house PCR-RFLP, In-house sequencing

b) Other commercial assays include two laboratories using each of; HPV SPF10-LiPA25,
GenoFlow HPV array, Diamex, Ampliquality, VisionArray HPV

c) Other commercial assays include one laboratory using each of;; EUROArray HPV test,
Agena MassARRAY iPLEX, VenusHPV, HarmoniaHPV, OmniPlex-HPV, AmpFire, Riatol
gPCR kit, Chapter NGS, amplisens HPV, SACACE HPV screen, yd-diagnostics, aid-
diagnostika, Cephid Xpert

d) Nt: Not tested
e) Cobas 4800 /6800, Abbott, Hybribio 13 / 14 do not type, not included

4.3 Results by sample number

The numbers of laboratories typing for and reporting correct HPV type, with no false positive HPV
type detected are shown in table 7. The number of datasets without false positive results differs for

each sample.

16
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Table 7: Percentage of laboratories reporting correct HPV type as claimed and with no false
positive HPV type detected, including test that type HPV 16 and HPV 18 and other HR, reported by
sample number.

HPV types I_—|PV genome Percent correct data sets
equivalents per 5 pl (N)
16 50 99.1 (109 /110)
16 5 88.2 (97/110)
18 50 93.6 (103 /110)
18 5 84.5(93/110)
6 500 96.2 (77 / 80)
6 50 91.2 (73/80)
11 500 98.8 (79 / 80)
11 50 96.2 (77 / 80)
31 500 64.5 (71/110)°
31 50 88.2 (97 / 110)°
33 500 94.5 (104 /110)
33 50 94.5 (104 / 110)
35 500 92.7 (102 /110)
35 50 90.0 (99/110)
39 500 96.4 (106 / 110)
39 50 93.6 (103/110)
45 500 98.2 (108 / 110)
45 50 96.4 (106 / 110)
51 500 93.6 (102 / 109)
51 50 94.5 (103 / 109)
52 500 96.4 (106 / 110)
52 50 96.4 (106 / 110)
56 500 94.5 (103/ 109)
56 50 91.7 (100 / 109)
58 500 91.8 (101/110)
58 50 89.1(98/110)
59 500 94.5 (103 / 109)
59 50 90.1 (99/109)
68a 500 81.8 (72/88)
68a 50 72.7 (64 / 88)
68b 500 37.2(38/102)
68b 50 28.4 (29 / 102)
6, 18, 39, 56 500 85.4 (94 /110)
6, 18, 39, 56 50 87.3(96/110)
11, 16, 52, 68a 500 84.5(93/110)2
11, 16, 52, 68a 50 80.0 (88/110)?
31, 45, 58, 68b 500 45.4 (50/110)
31, 45, 58, 68b 50 29.1 (32/110)
33,35,51,59 500 89.1 (98 /110)
33, 35,51, 59 50 84.5(93/110)
TE buffer with 10 0 93.7 (103/ 110)
ng/ul human
placenta DNA
HPV 16 positive 2500 96.2 (102 /106)
SiHa cells (1 false positive)

17
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HPV 16 positive 25 96.3 (105 /109)
SiHa cells (1 false positive)
. HPV-negative 0 98.2 (107 / 109)
C33A cells (2 false positive)

2 Data sets known not to detect the HPV 68a plasmids in this panel are considered as correct when
the other HPV types in the sample are detected.
bIt is correct that more laboratories were able to detect the lower amounts of HPV31. Real-
time quantitative PCR in several laboratories confirmed that the amounts stated are correct and that
there was no mix-up of samples. Laboratories who detected HPV31 only in the lower amount were
considered as having detected HPV31.

4.4 Analysis of false positive results
To be considered as proficient for HPV testing no false positive result was accepted. The number of

false positive samples by assay is shown in Table 8.

Table 8: Number of false positive HPV types detected per data set reported by assay used.

Number of No. of false positive samples per data set
HPV assay type data sets 0 1 2 3 >3
samples [ sample | samples | samples | samples
All assays 110 67 19 6 9 9
Anyplex I HPV 28 20 14 2 2 2 0
(Seegene)
In- house PCR Luminex 7 4 0
In-house realtime PCR 7 4
HPV Direct Flow-chip 7 1 1 1 3
(Master Diagnostica)
Linear Array (Roche) 6 3 2 0 0 1
InnoLiPA Extra (Fujirebio) 4 3 1 0 0 0
Anyplex HR HPV 4 2 2 0 0 0
(Seegene)
Onclarity (BD) 4 2 1 1 0 0
Hybribio 21 HPV / 37 4 4 0 0 0 0
Array (Hybribio)
OncoPredict HPV-DNA 3 3 0 0 0 0
(Hinatis)
Cobas 4800 / 6800 (Roche) 3 0 3 0 0 0
Abbott m2000 / Alinity M 3 3 0 0 0 0
(Abbott)
In-house blot 3 1 0 0 2 0
HPV-23 Genotyping 3 2 1 0 0 0
(Hybriobio)
GenoFlow HPV array 2 2 0 0 0 0
(DiagCor)
Diamex (Diamex) 2 2 0 0 0 0
Ampliquality(AB Analitica) 2 0 1 0 0 1
In-house PGMY-CHUV 2 2 0 0 0 0
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HPV SPF10-LiPA25 (Labo- 2 0 0 1 1 0
bio)

VisionArray HPV 2 0 2 0 0 0
(ZytoVision)

Hybribio 13 (Hybribio) 2 2 0 0 0 0
Hybribio 14 HR (Hybribio) 2 2 0 0 0 0
Other Commercial assays ® 13 9 1 1 0 2
Other In-house assays 3 2 1 0 0 0

a) Other commercial assays include one laboratory using each of; EUROArray HPV test,
Agena MassARRAY iPLEX, VenusHPV, HarmoniaHPV, OmniPlex-HPV, AmpFire, Riatol
gPCR kit, Chapter NGS, amplisens HPV, SACACE HPV screen, yd-diagnostics, aid-
diagnostika, Cephid Xpert

b) Other In-house assays include one laboratory using each of; In-house RFLP, In-house EIA,
In-house seq

We searched the data sets for patterns of consistent false positivity for any specific sample in the
panel. The false positivities appeared to be essentially randomly distributed among the samples,
indicating that the problem with false positives is usually not related to a property of the assays
itself (e.g. cross-reactivity), but rather with the laboratory conditions of use (e.g. contamination).
Five laboratories detected HPV 31 in the sample that contained only human DNA. The assays used
was Anyplex HPV 28 (used by in total 20 laboratories - 18 tested this sample as correctly negative),

Onclarity and in-house Luminex.

4.5 Comparison of results for laboratories that participated 2019 and in the
years 2008, 2010, 2011, 2013, 2014 and 2017

In total 54 laboratories that participated in 2019 had also participated in the HPV LabNet PPs from
at least one previous year. Thirteen laboratories participated in all 7 PPs (2008, 2010, 2011, 2013,
2014, 2017 and 2019). Six laboratories analysed the PP in 6 years, 7 laboratories in 5 years, 6
laboratories in 4 years, 10 laboratories in 3 years and 12 laboratories analysed the panel in 2017 and
2019. Comparisons of these results were made for each laboratory. Some of the laboratories used
the same tests during all years, whereas some laboratories had changed at least one of the tests used.
Percent proficiency, for each year and compared with the results from all data sets submitted 2019
is shown in Table 9a and 9b, the sensitivity for individual HPV types in Table 10 and the specificity
with number of false positive samples in Table 11a and 11b.
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Table 9a: Proficiency of detecting HPV types by laboratories that participated in 2019 PP, using
identical assays in 2008, 2010, 2011, 2013, 2014 and 2017 in comparison with all data sets

submitted in 2019.

Not proficient = One or more false positive results

Laboratories that participated in
2008, 2010, 2011, 2013, 2014, 2017 and 2019 using identical assays

Proficiency AZI:)(ilgt(e:;:)t g
2008 (%) | 2010 (%) | 2011 (%) | 2013 (%) | 2014 (%) | 2017 (%) | 2019 (%)
100 % 4114 41719 13/26  16/33  19/35 33/62 33/65 52/110
proficient (29) (21) (50) (48) (54) (53) (51) (47)
99-90 % 1/14 1/19 1/26 2/33 2/35 4]62 3/65 11/110
proficient (7.1) (5.3) (3.8) (6.1) (5.7) (6.5) (4.6) (10)
89-80 % 0/14 3/19 4126 2/33 1/35 5/62 2/65 3/110
proficient (0) (16) (15) (6.1) (2.9) (8.1) (3.1) (2.7)
<80 % 1/14 1/19 1/26 0/33 0/35 2/62 1/65 1/110
proficient (7.1) (5.3) (3.8) (0) (0) (3.2) (1.5) (0.9)
Not 8/14 10/19 7126 13/33  13/35 18 /62 26/ 65 43/110
proficient (57) (53) (27) (39) (37) (29) (40) (39)

Table 9b: Proficiency of detecting HPV types by laboratories that participated in 2019 PP, with
data from 2008, 2010, 2011, 2013, 2014 and 2017 in comparison with all data sets submitted 2019.
Not proficient = false positive result

All test by laboratories that participated in

N 2008, 2010, 2011, 2013, 2014, 2017 and 2019 All datasets
Proficiency 2019 (%)
2008 (%) | 2010 (%) | 2011 (%) | 2013 (%) | 2014 (%) | 2017 (%) | 2019 (%)

100 % 7/21 8/33 20/39 21/44 26/46 37/71  39/78 52/110
proficient (33) (24) (51) (48) (57) (52) (50) (47)
99-90 % 1/21 1/33 2/39 4144 2 /46 5/71 4178 11/110
proficient (4.8) (3.0) (5.1) (9.1) (4.3) (7.0) (5.1) (10)
89-80 % 0/21 5/33 4139 3/44 3/46 5/71 2/78 3/110
proficient (0) (15) (10) (6.8) (6.6) (7.0) (2.6) (2.7)
<80 % 1/21 2/33 2/39 0/44 1/46 2/71 1/78 1/110
proficient (4.8) (6.1) (5.1) (0) (2.2) (2.8) (1.3) (0.9)
Not 12/21  17/33  11/39 16/44  14/46  22/71  32/78 43/110
proficient (57) (52) (28) (36) (30) (31) (41) (39)
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Table 10: HPV GE or IU detected and typed per 5 ul in both single and multiple infections by
laboratories participating in 2010, 2011, 2013, 2014, 2017 and 2019 in comparison with all datasets
2019. Table includes samples with detection of false positive HPV types. Lowest detected GE/IU is

indicated.
HPy | HPV All test by laboratories participating both in All datasets
type | GE 2010, 2011, 2013, 2014, 2017 and 2019 2019
2010 (%) | 2011 (%) | 2013 (%) | 2014 (%) | 2017 (%) | 2019 (%) (%0)
16 5 | 27/33(82) 28/37(16)  35/44(80)  37/46(80)  54/71(76)  70/78(90) | 897100 (89)
16 50 | 31/33(94) 37/37(100) 39/44(89)  42/46(91)  62/71(87)  76/78(97) | 98/100 (98)
16 500 44/44(100)  46/46(100)  70/71(39)  78/78(100) | 99/100(99)
18 5 | 25/32(18) 22/37(39)  36/44(82)  35/45(18)  48/71(68)  66/78(84) | 88/100(88)
18 50 | 29/32(91) 34/37(92)  39/44(89)  39/45(87)  61/71(86)  75/78(96) | 97/100 (97)
18 500 36/37(97)  44/44(100)  44/45(%)  70/71(%9)  77/78(99) | 98/100 (98)
6 50 | 20/30(67) 26/33(79)  28/39(72)  32/41(78)  43/54(80)  55/59(93) | 72/80(30)
6 500 | 27/30(9) 31/33(o4)  35/39(90)  40/41(98)  52/54(96)  59/59(100) |  79/80 (99)
11 50 | 28/30(%) 28/33(85)  32/39(82)  35/41(85)  47/54(87)  58/59(98) | 78/80(%)
11 500 32/33(97)  39/39(100)  40/41(%)  53/54(%)  59/59(100) | 80/80 (100)
31 50 | 22/32(69) 25/37(68)  29/44(66)  32/46(70)  49/71(69)  67/78(86) | 857100 (85)
81 500 | 26/32(81) 34/37(32)  38/44(86)  42/46(91)  64/71(90)  74/78(%) | 947100 (94)
33 50 | 27/32(84) 29/37(78)  37/44(8%)  41/46(89)  61/71(86)  74/78(%) | 93/100(9)
33 500 | 28/32(88) 35/37(95)  44/44(100) 46/46(100)  69/71(97)  78/78(100) | 99/100 (99)
35 50 | 29/32(0) 30/37(8L)  381/42(74)  39/45(87)  61/70(87)  70/78(30) | 907100 (90)
35 500 | 30/32(04) 34/37(92)  42/42(100) 45/45(100)  67/70(96)  77/78(%9) | 99/100(99)
39 50 | 20/32(62) 24/37(65)  32/43(74)  34/45(76)  60/70(86)  74/78(%) | 947100 (94)
39 500 | 25/32(78) 33/37(89)  41/43(95)  43/45(9%)  69/70(99)  77/78(%9) | 98/100 (98)
45 50 | 28/32(87) 29/36(8l)  36/44(82)  38/46(83)  63/71(89)  75/78(%) | 957100 (%5)
45 500 | 29/32(91)  34/36(04)  42/44(95)  45/46(98)  70/71(99)  77/78(%9) | 98/100(98)
51 50 | 27/32(84) 31/36(86)  34/43(79)  39/45(87)  59/71(83)  7A/78(%) | 94799 (%)
51 500 | 28/32(88) 36/36(100) 41/43(95)  44/45(%)  66/71(98)  76/78(97) | 96/99(97)
52 50 | 28/32(88) 30/38(19)  35/44(80)  40/46(87)  63/71(89)  76/78(97) | 967100 (96)
52 500 | 29/32(91) 37/38(97)  42/44(95)  45/46(%)  7L/7L(100)  78/78(100) | 98/100 (98)
56 50 | 24/32(5) 28/37(76)  33/43(77)  38/45(84)  52/70(74)  71/78(31) | 89799 (90)
56 500 | 27/32(84) 36/37(97)  41/43(95)  44/45(%)  65/70(98)  76/78(97) | 95/99 (9%)
58 50 | 22/32(69) 27/37(73)  32/43(74)  40/45(89)  56/70(80)  76/78(97) | 917100 (91)
58 500 | 27/32(84) 35/37(%5)  39/43(91)  44/45(%)  68/70(97)  78/78(100) | 97/100 (97)
59 50 | 16/32(30)) 25/36(69)  29/42(69)  30/45(67)  54/70(77)  65/78(83) | 83/99 (%)
59 500 | 20/32(62) 29/36(8L)  39/42(93)  42/45(%)  67/70(%)  74/78(95) | 94/99(95)
68a 50 | 1/18  7/21(33)  10/26(38)  16/28(57)  34/55(6)  46/72(64) | 56777 (79)
(7.7)
68a 500 | 4/13(31) 10/21(48)  14/26(54)  19/28(68)  35/55(64)  50/72(69) | 63/77(82)
680 50 | 21/29(72) 25/35(71)  27/40(68)  32/43(74)  54/68(79)  10/75(13) | 12/92(13)
68b 500 | 24/29(83) 31/35(89)  38/40(%5)  39/43(91)  61/68(90)  24/75(32) | 26/92(28)

a) 68a cannot be detected by PGMY based primers except version 2 of PGMY-CHUV, the
plasmid used contains the L1 fragment only.
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Table 11a: Number of false positive HPV types detected per data set reported by laboratories using
identical assays in 2008, 2010, 2011, 2013, 2014, 2017 and 2019 years proficiency studies in

comparison with all data sets submitted 2019.

Laboratories that participated in
No of false 2008, 2010, 2011, 2013, 2014, 2017 and 2019 using identical assays All datasets
positive 2019 (%)
samples | 2008 (%) | 2010 (%) | 2011 (%) | 2013 (%) | 2014 (%) | 2017 (%) | 2019 (%)
0 samples 6/14 9/19 20/26 20/33 22135 46 / 64 41/69 67/110
(43) (47) (77) (61) (63) (72) (59) (61)
1 sample 4114 1/19 0/26 7133 4135 9/64 12 /69 19/110
(29) (5.2) 0) (22) (12) (14) (17) (17)
2 samples 2/14 41719 3/26 0/33 2135 2164 4169 6/110
(14) (21) (11) () (5.7) (3.1) (5.8) (5.4)
3 samples 0/14 1/19 0/26 2/33 3/35 0/64 6/69 9/110
0) (5.2) 0) (6.1) (8.6) 0) (8.7) (8.2)
>3samples | 2/14 4/19 3/26 41733 4135 7164 6/69 9/110
(14) (21) (12) (12) (12) (112) (8.7) (8.2)

Table 11b: Number of false positive HPV types detected per data set reported by laboratories

participating in 2008, 2010, 2011, 2013, 2014, 2017 and 2019 years proficiency studies in

comparison with all data sets submitted 2019.

All test by laboratories that participated in
No of false 2008, 2010, 2011, 2013, 2014, 2017 and 2019 All datasets
positive 2019 (%)
samples | 2008 (%) | 2010 (%) | 2011 (%) | 2013 (%) | 2014 (%) | 2017 (%) | 2019 (%)
0 samples 9/21 16/33 281739 28144 32/46 49/71 46 /78 67 /110
(43) (48) (72) (64) (70) (69) (59) (61)
1 sample 5/21 3/33 5/39 9/44 4146 12/71 13/78 19/110
(24) 9.1) (13) (20) (8.7) a7 a7 (17)
2 samples 3/21 6/33 3/39 1/44 3/46 2171 4178 6/110
(14) (18) (7.7 (2.3) (6.5) (2.8) (5.1) (5.4)
3 samples 1/21 4133 0/39 2144 3/46 0/71 9/78 9/110
(4.8) (12) 0) (4.5) (6.5) 0) (12) (8.2)
>3samples | 3/21 4/33 3/39 4]44 4/ 46 8/71 6/78 9/110
(14) (12) (7.7) (9.1) (8.7) (11) (7.7) (8.2)
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5. Discussion

The 2019 PP was distributed to 82 laboratories worldwide and 110 datasets were returned from 78
laboratories. The promising result of a global improvement in testing quality that was seen in
previous PP is maintained. The proportion of data sets that could correctly type all samples included
in the panel increased from 15 % (20 / 136 datasets) in 2013, to 25 % (28 / 110 datasets) in 2019.
Participating laboratories involved public health laboratories, research laboratories and diagnostic
test manufacturers. There was a charge for laboratories to participate, although participants from
low and lower middle-income countries could have their fees waived. It cannot be excluded that
some laboratories from low income countries may have chosen not to participate because of the fee.
It is thus possible that the improved performance observed in the 2019 proficiency study may
reflect a bias with a preferential participation of laboratories who can afford the fee and who may
preferentially come from high income countries and/or have HPV genotyping as a central priority
for their activities. However, the analysis that was restricted to laboratories that have participated
multiple times did also find the improvement in performance in 2019, indicating that there has

indeed occurred a global improvement in the performance of HPV genotyping.

There is an overall improvement in sensitivity of the assays used. HPV 16, 18, 33 and 35 could be

detected in 500 GE /5 pl in all but 1 dataset respectively.

A proficiency of 100 % for detection of at least 50 U of HPV 16 and HPV 18 in 5 ul and 500 GE
in 5 ul of the other HPV types tested for without having any false positive type detected was
achieved in 47 % of the datasets (52 data sets from 42 laboratories). Not all assays tested for every
HPV type included in the panel. In the analyses for proficiency only the HPV types tested for were
included. E.g., if an assay did not include HPV 6, laboratories using such an assay were considered
as not testing for HPV 6.

A total of 88 data sets had been obtained using commercial tests. The most commonly used assays
were the Anyplex Il HPV 28 (Seegene) that was used in 20 laboratories, HPV Direct Flow-chip
(Master Diagnostica) that was used in 7 laboratories and Linear Array (Roche) HPV genotyping
assay, that was used in 6 laboratories. Twenty-two of the data sets had been obtained using a variety
of in-house assays. The proportion of commercial assays has increase from 57 % in 2011 to 80 % in
2019. Twelve data sets were generated using assays unable to perform complete HPV typing. Ten
of these datasets identified HPV 16 and 18 and gave the other types as High-risk HPV: Cobas 4800
(Roche), Hybribio 14 (Hybribio), Abbot Realtime PCR, and one in-house EIA. The results from
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these datasets have been considered as proficient when the correct types have been identified and no

false positive results have been reported.

Four commercial assays were 100 % proficient for HPV typing in all datasets: GenoFlow HPV
array (Diagcor), OncoPredict (Hiantis), Hybribio 21, and Hybribio 13/14 (Hybribio). The Hybribio
21 were used by three laboratories in the Western Pacific Region and one in Africa, OncoPredict
were used by three European laboratories, GenoFlow HPV array were used by two laboratories in
the Western Pacific Region, Hybribio 13/14 were used by two laboratories in the Western Pacific
Region. 50 % of the data sets generated by in-house assays were 100 % proficient, among these the
PGMY-CHUYV assay and in-house real-time PCR assays. The 43 data sets classified as not
proficient all detected one or more false positive HPV types. There was no difference in reporting

false positive results among commercial assays (39 %), and in-house assays (41 %).

Anyplex 11 HPV 28 was used to generate 20 data sets out of which 12 were 100 % proficient. Six
datasets were not proficient reporting 1 to 3 false positive results. These results are an example of
the common finding that the laboratory performing the test has a big impact on the performance of
the test itself.

All plasmids in the panel contained full-length genomes, except HPV 68a that only contained L1.
Since all PGMY-based assays (directed against L1) cannot detect HPV68a, except version 2 of
PGMY-CHUYV assay, we also added HPV 68b in the panel. HPVV68b can be detected by PGMY -
based primers and other common primer systems. All data sets generated using assays targeting
other parts of HPV 68a or that used the PGMY primers were considered as not testing for HPV 68a
in this study. Among the 88 data sets that could be analysed for detection of HPV 68a, 82 % (72/88)
detected 500 GE of HPV 68a.

There were 37 % (38/102) data sets that could detect 500 GE of HPV 68b. This is considerably
fewer than in 2017 when 97 % (130 / 134) data sets were positive. This is most probably because of
a problem with instability of the plasmid in the proficiency panel and not depending on any of the

assays.
The PP is designed for the genotyping needs in HPV vaccine research and the proficiency criteria

are not intended for clinical HPV screening purposes, where the requirements for analytical
sensitivity may be different.
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Several of the data sets submitted in 2019 were generated using assays that were used by 4 or fewer
laboratories. This makes it difficult to draw conclusions regarding the generalisability of the
performance of these assays.

Three additional samples (A, B, C) in the PP were used to evaluate the DNA extraction step prior to
HPV testing and typing. Two of the samples contained different amounts of the cervical cancer cell
line SiHa mixed with the HPV negative cancer cell line C33A and one sample with only C33A cells
served as negative control.

There were at least 22 different extraction procedures used among the laboratories. The most
commonly used was different extraction kits from Qiagen used to generate 30 data sets, followed by
extraction kits using MagNa Pure LC (Roche) used to generate 10 datasets. Other utilised methods
were BioMerieux Kits, Hybribio extraction kit and STARMag from Seegene. The HPV Direct flow-
chip from Master Diagnostica is performed without DNA extraction, the cell suspensions are added
directly to the PCR mix. Three laboratories reported false positive results in sample A, B, C. We did
not observe any obvious difference in performance between different extraction methods.

In sample B containing 2500 cells / 5 ul of the cervical cancer cell line SiHa, HPV 16 was correctly
identified by 96 % of the data sets. Only one data set reported false positive HPV types in this
sample. In sample C containing 25 SiHa cells / 5ul, HPV 16 was detected in 96 % of the data sets
with one false positive result reported. The negative control containing only C33A cells was

correctly reported as negative by 98 % of the laboratories.
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6. Conclusions and recommendations

This was the seventh HPV LabNet HPV DNA proficiency study that was open for participation to
all laboratories worldwide. The panel provided the possibility to analyse the specificity and
sensitivity for different HPV typing assays to correctly identify 13 high risk HPV types and 2 low
risk HPV types, the HPV types that are the most important for HPV vaccine research as well as for
HPV surveillance and monitoring.

As a service to the laboratories using assays that could not detect the HPV68 prototype virus, but
only the subtype HPV68b, we also included HPV68Db in the proficiency panel starting in 2017, but
not requiring that it should be detectable. It appears that this “extra” sample was this year not as
adequate as in the PP of 2017 and we suggest that the results regarding the HP\VV68b subtype in
2019 should be disregarded.

Laboratories from all WHO regions participated in testing the 2019 PP. The majority of

participating laboratories were from the EURO region.

The 2019 Global HPV LabNet HPV DNA proficiency panel further supports that it is possible to
perform global studies comparing the sensitivity and specificity of different HPV typing assays, as
well as the performance of participating laboratories, in a consistent manner that allows comparison

of results generated by different laboratories worldwide and over time.

Comparing the results in 2008, 2010, 2011, 2013, 2014, 2017 and 2019 Global HPV DNA PPs, we
can see overall improvements. E.g., comparison of laboratories that have participated during the 6

years: 29 % were 100 % proficient in 2010, as compared to 51 % in 2019.

We suggest that recommendations for HPV laboratory testing should continue to include a strong

emphasis on the use of negative controls in the assays.

As also demonstrated in previous studies, HPV 16 and HPV 18 were the types detected at lowest 1U
in most data sets. Only 1 dataset could not detect 500 1U /5 ul of HPV16 and 500 1U / 5 ul of
HPV18. In contrast, HPV 59 and HPV 31 were not detected in 500 GE / 5 ul in both single and
multiple infections by 5 and 6 data sets, respectively. This was still an improvement in sensitivity
from 2013 when 26 datasets could not detect HPV 31 correctly. The continued presence of a
differential analytic sensitivity for different HPV types suggests that many surveys of circulating

HPV types may give biased results.
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In summary, by repeated issuing of global HPV DNA typing proficiency panels for validating
different HPV DNA tests and laboratories, we have demonstrated a global improvement in
performance and comparability of HPV genotyping data generated from different laboratories

worldwide.
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Annex 1:

Q

Call for participation:
The 2019 Global HPV LabNet Proficiency Study for HPV DNA Typing

Accurate and internationally comparable HPV DNA detection and typing methodology is an
essential component in research on HPV vaccines and in effective implementation and monitoring.
A WHO initiative established a Global HPV LabNet to support the worldwide implementation of
HPV vaccines through improved laboratory standardization and quality assurance of HPV testing
and typing methods to promote international comparability of results. The major methods for
achieving progress towards this goal are developing international biological standards as well as
preparing and validating proficiency panels to qualify methods.

We are now seeking international participation in an international HPV DNA testing and typing
proficiency study. Laboratories that are or will be involved in HPV surveillance and/or vaccine
development are particularly welcome.

Participant laboratories will be asked to perform HPV typing using one or more of their usual
assays on the 44 challenges in this panel. This challenge is intended to evaluate assays that type
HPV and is not appropriate for assays that detect HPV in general or grouped as high risk/low risk.

Composition of sample material
e 41 tubes containing purified whole genomic plasmids of HPV 6, 11, 16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, 68a and 68b in a background of human cellular DNA. Each sample
may contain either single types or a mixture of HPV types at varying concentrations.
e 3 samples containing cell suspensions.

Participation fee

Participation in the proficiency study is subject to a participation fee per panel consisting of 44
samples: 800 Euros for commercial entities and 450 Euros for academic entities. Laboratories that
have outstanding payments from past Global HPV LabNet proficiency studies will need to clear
their debts before their registration is accepted.

Data submission

The International HPV Reference Laboratory in Sweden is organizing this study in collaboration
with the Swedish external quality assurance provider Equalis AB, who is responsible for
management and distribution. Laboratories that have more than one assay are encouraged to
provide results on each assay they commonly use. Data submitted will become the property of the
organizers and may be analyzed for publication by the Global HPV LabNet either as an internal
document or peer reviewed manuscript. All results will be handled in a coded anonymous fashion,
with summaries grouped by method. The code linking data to originating laboratories will be kept
confidential. Laboratories that provide data within the required time-frame will receive a copy of
their own results and the summary data.
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Application forms for the 2019 study can be found at
http://www.equalis.se/en/products-and-services/project/hpv-typing-proficiency-study/

Preliminary dates:

19" of June 2019: Registration for participation opens.
30" of August 2019: Registration for participation closes.
October 2019: Dispatch of panels begins.

Participation, management and practical issues
Equalis AB, Sweden

E-mail: HPV@equalis.se
www.equalis.se

Scientific issues

Dr. Joakim Dillner

HPV International Reference Laboratory, Sweden
Center for Cervical Cancer Prevention

E-mail: joakim.dillner@ki.se

www.hpvcenter.se
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Annex 2: Application for participating in

The 2019 Global HPV LabNet DNA Typing Proficiency Study

975 USD) can apply for waiving of fee.

Fee for commercial entities: 1000 Euros, Fee for academic entities: 450 Euros. Participants from low and
lower middle-income countries (World Bank classification with GNI (gross national income) per capita: <3

Delivery address:

Lab ID (from previous participation):

Department
/Laboratory

Address

City

Postal
code

Province
/State

Country

E-mail

Fax

Phone

Invoice address (if different from above):

VAT number:

Department
/Laboratory

Address

City

Postal
code

Province
/State

Country

Mode of payment (please check the preferred choice):

By Credit Card/PayPal:

By Invoice:

Principal Investigator:

First Name

Surname (Title)

HPV DNA typing experience in your laboratory

Methodology used (may be more than one)

Annual number of HPV typing tests performed

Brief description of involvement in HPV surveillance or HPV vaccine development

Return registration form by email or fax to: info@equalis.se. Fax: +46 18 69 31 46
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Annex 3:

Source of panel material.

Complete genomes of HPV cloned into plasmid vectors had been provided to the Lund University
by the respective proprietors with a written approval to be used in this proficiency panel: Dr Ethel-
Michele de Villiers (HPV types 6, 11, 16, 18 and 45), Dr Gérard Orth (HPV types 33, 39 and 68a
prototype), Dr Elisabeth Schwarz (HPV 68b), Dr Saul Silverstein (HPV type 51), Dr Attila Lorincz
(HPV types 31, 35 and 56), Dr Wayne Lancaster (HPV type 52) and Dr Toshihiko Matsukura (HPV
types 58 and 59).

The HPV genomes are cloned into different cloning vectors: HPV 6 in pBR322 at position 4724
in the HPV genome, HPV 11 in pGEMA4Z at position 4781, HPV 16 in pBR322 at position 6152,
HPV 18 in pGEM-5Zf vector in the L2 region, HPV 31 in pT713 at position 3362, HPV 33 in
pBR322 at position 2797, HPV 35 are cloned in two fragments 5012-956 and 956-5012 in pT713,
HPV 39 in pGEM4z at position 1714, HPV 45 in pGEMA4Z at position 75, HPV 51 in pGEM4z at
position 4511, HPV 52 in pUCL19 at position 7559, HPV 56 in pT713 at position 5521, HPV 58 in
pPGEMA4Z at position 1158, HPV 59 in pUC9 at position 69, HPV 68a prototype in a bluescript
vector, and HPV68b (ME180) of about 7 kb containing L1, L2, E1, E2, E4, E5, E6, E7 with an
incomplete E2 gene in pCR4-TOPO.

The nucleic acid sequences for each of these HPV genomes have been reported previously and are
available in Gene Bank with the following accession numbers; HPV 6 nr X00203; HPV 11 nr
M14119; HPV 16 nr K02718; HPV 18 nr X05015; HPV 31 nr J04353; HPV 33 nr M12732; HPV
35 nr M74117; HPV 39 nr M62849; HPV 45 nr X74479; HPV 51 nr M62877; HPV 52 nr X74481,
HPV 56 nr X74483; HPV 58 nr D90400; HPV 59 nr X77858; HPV 68a nr X67161 and HPV 68b nr
FR751039.
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Annex 4:

List of participants in the HPV LabNet Proficiency Study

of HPV DNA Typing, 2019

Laboratory details

AMRO/PAHO - Regional Office for the Americas (9 labs)

Diego Chouhy, Adriana Giri

Instituto de Biologia Molecular y Celular de Rosario
Rosario

Argentina

Email: chouhy@ibr-conicet.gov.ar

Maria Alejandra Picconi

Oncogenic Viruses Service

National Reference Laboratory for Papillomavirus

National Institute of Infectious Diseases- ANLIS "Dr. Malbran"
Av. Velez Sarsfield 563

C1282AFF- Buenos Aires

ARGENTINA

Email: mapicconi@anlis.gov.ar;

mapicconi@gmail.com

Eliana Marcia da Ros Wendland
Associacdo Hospitalar Moinhos de Vento
RuaRamiro Barcelos 630,sala817
BR-90035 -0

PORTO ALEGRE

BRAZIL

Email: juliana.comerlato@hmv.org.br

Luisa Lina Villa

Lab of Innovation in Cancer, Instituto do Cancer do Estado de Sdo Paulo
Faculdade de Medicina da Universidade de Sdo Paulo

Rua Dr. Ovidio Pires de Campos 872, 3rd floor

05403-911 Séo Paulo, SP

BRAZIL

Email: luisapvilla@gmail.com

COMPTON BEECHER

Caribbean Genetics

University of the West Indies

FMSTR Complex, Block B, Level4

JM-000 00 KINGSTON

JAMAICA

Email: COMPTON.BEECHER@UWIMONA.EDU.JM
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Baback Gharizadeh

Chapter Diagnostics

1455 Adams Drive, Suite #1323
US-940 25

MENLO PARK

USA

Email: baback@chapterdx.com

Elizabeth R. Unger

Martin Steinau / Juanita Onyekwuluje
Centers for Disease Control and Prevention
1600 Clifton Road

MS-G41, Atlanta, GA 30333

USA

Email:_jjo8@cdc.gov

Nancy B Kiviat

Molecular Diagnostics at Harborview Pathology

Stephen Cherne, Laboratory Supervisor / Research Scientist
325 9th Ave, Box 359791

Seattle, WA 98104

USA

Email: schern@uw.edu; nbk@uw.edu

Joel Palefsky, Maria Da Costa

Department of Medicine, Division of Infectious Diseases
University of California

San Francisco, CA 94143

USA

Email: maria.dacosta@ucsf.edu

EMRO-Eastern Mediterranean Region (2 labs)

Arash Khayer

Tabasmed

No.10 10th St. Parvaneh Alley Jalal Ale Ahmad Ave
145 69 Tehran

IRAN

Email: arash.k@tabasmed.com

Dariush Hamedi

Mehrpathobiology Lab. molecular department

Hashtgerd Emam Av. shareat st. no 3 Mehrpathobiology Lab
Hashtgerd

IRAN

Email: dariush.hamedi@gmail.com

EURO —European Region (46 labs)
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Hanne Kristiansen

Akershus University Hospital,

Department of Microbiology

HPV Reference Laboratory

1478 Larenskog

NORWAY

Email: hnki@ahus.no; Hanne.Kristiansen.-.Haugland@ahus.no

Ruth Tachezy

Institute of Hematology and Blood Transfusion
National Reference Laboratory

U Nemocnice 1

CZ-128 20 Prague 2

CZECH REPUBLIC

Email: Ruth.Tachezy@uhkt.cz

Liza Ho

Molecular Biologie Laboratory

Clinical Pathology, 5th floor CMU, lab E05.2949
Geneva

SWITZERLAND

Email:liza.ho@hcuge.ch

Inger Gustavsson

Department of Genetics and Pathology, Dag Hammarskjoldsv. 20
S-751 85 Uppsala,

SWEDEN

Email: ulf.gyllensten@genpat.uu.se

Inger.gustavsson@igp.uu.se

Christina Ohrmalm

Klinisk mikrobiologi och vardhygien

Dag Hammarskdldsvag 17

751 85 UPPSALA

SWEDEN

Email: christina.ohrmalm@akademiska.se

Simon Beddows

Virus Reference Department

Public Helath England

61 Colindale Avenue, London NW9 5EQ,
UK

Email: simon.beddows@phe.gov.uk

Veroniek Saegeman

AZ Nikolaas - klinisch laboratorium
Moerlandstraat 1

BE-91 00, SINT-NIKLAAS

BELGIUM

Email: Veroniek.saegeman@aznikolaas.be

Audrey King
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National Institute for Public Health and the Environmen
RIVM Centre for Infectious Disease Control Netherlands
Laboratory for Infectious Disease and Screening (LIS)
P.O. Box 1 (intern p.o. box 22)

3720 BA Bilthoven

The NETHERLANDS

Email: audrey.king@rivm.nl

Ina Benoy

Algemeen Medisch Laboratorium
Molecular Disagnostics

Emiel Vloorsstraat 9

2020 Antwerp

BELGIUM

Email: ina.benoy@aml-lab.be

Francesca Maria Carozzi

ISPRO : Cancer Prevention and Research Institute
Operative Unit: Analytical and biomolecular cytology
Villa delle Rose, via Cosimo il Vecchio, 2

50139 Firenze

ITALY

Email: f.carozzi@ispro.toscana.it

Elisabetta Tanzi

Department of Biomedical Sciences for Health
Via C. Pascal 36

Milan

ITALY

Email: elisabetta.tanzi@unimi.it

Anna Gani

AB ANALITICA SRL
Via Svizzera 16

351 27 PADOVA

ITALY

Email: gani@abanalitica.it

Andrea Piana

Molecular Biology Laboratory

AOQOU Sassari

Via Padre Manzella, 4

071 00 SASSARI

ITALY

Email: piana@uniss.it; andreacossu@uniss.it

Ivan Vallini

Hiantis Srl - Operational Site
Via A. Grandi, 27

251 25 BRESCIA

ITALY

Email: ivan.vallini@hiantis.eu
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Clementina Cocuzza

Department of Surgery and Translational Medicine,
Universita di Milano-Bicocca

Via Cadore 48

20052 Monza

ITALY

Email: clementina.cocuzza@unimib.it

Joel Mossong

Surveillance épidémiologique des maladies infectieuses
Laboratoire National de Santé

1, rue Louis Rech

L-3555 Dudelange

LUXEMBOURG

Email: Joel.Mossong@Ins.etat.lu

Christina Andersson

Laboratory of clinical Virology, Sahlgrenska University Hospital
Guldhedsgatan 10B

SE-413 46 Goteborg

SWEDEN

Email: christina.mar.andersson@vgregion.se

Carlos Sousa

LAP, Laboratério de Anatomia Patoldgica Lda
Rua da Constituicdo 1087 1°

PT-4250- 17 PORTO

PORTUGAL

Email: carlossousa@Ilap.pt

Paulo Teixeira

LABORATORIO DE CITOPATOLOGIA DRA ODETE REAL LDA
EdifCruzeiro n°41°ndar-salal0

Alameda Calouste Gulbenkian

PT-3000- 09 COIMBRA

PORTUGAL

Email; aprovisionamentodraor@gmail.com

Mario Cunha

Portuguese Institute of Oncology, Lisbon Francisco Gentil, EPE
Clinical Pathology

Laboratory Virology

Rua Prof. Lima Basto, 1099-023 Lisbon

PORTUGAL

Email: mcunha@ipolisboa.min-saude.pt

Jesper Bonde

Molecular Pathology Laboratory
Hvidovre Hospital

Kettegard Alle 30

26 50 Hvidovre

DENMARK
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Email: Helle.Pedersen.03@regionh.dk

Ola Forslund

Clinical Microbiology

Skane University hospital
Solvegatan 23 B

221 85 Lund,

SWEDEN

Email: Ola.Forslund@skane.se

Miriam Georg

Klin mikrobiolog lab

Centrallasarettet ing. 11

721 89 VASTERAS

SWEDEN

Email: miriam.georg@regionvastmanland.se

Kate Cuschieri

Scottish HPV Reference Laboratory (SHPVRL)
Specialist Virology Centre

Dept of Laboratory medicine

Royal Infirmary of Edinburgh

51 Little France Crescent

Edinburgh EH16 4SA,

UK

Email: Kate.Cuschieri@Iluht.scot.nhs.uk

Kate Cuschieri

Queen’s Medical Research Institute

47 Little France Crescent

Edinburgh GB-EH16 4T

UK

Email: Kate.Cuschieri@nhslothian.scot.nhs.uk

Rosemarie Preyer

GenID GmbH

Ebinger Strasse 4

Strassberg

GERMANY

Email: preyer@aid-diagnostika.com

Annette Mihleisen

Targos Molecular Pathology GmbH
Germaniastrale 7

DE-341 19 KASSEL

GERMANY

Email: annette.muehleisen@targos-gmbh.de

Caren Vollmert

Agena Bioscience GmbH
Gasstr. 18, Haus 5
DE-227 61 HAMBURG
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GERMANY
Email; caren.vollmert@agenabio.com

Thomas Welcker

MVZ Gottingen Pathologie/Zytologie
Kasseler LandstraBe 25 a

370 81 Gottingen

GERMANY

Email: f.schulze@mvz-goettingen.de

Steffi Silling, Ulrike Wieland

Institute of Virology, University of Cologne
Fuerst-Pueckler-Strasse 56

50935 Koeln

GERMANY

Email: steffi.silling@uk-koeln.de

Andreas M. Kaufmann

CHARITE, Gynecology CBF
Hindenburgdamm 30

12200 Berlin

GERMANY

Email: andreas.kaufmann@charite.de

Thomas Flohr

Department of Molecular Diagnostics
Partnerschaftspraxis fur Lab.smed. und Mikrobi nordlab
Niedersachsen

Falkestrasse 1

317 85 HAMELN

GERMANY

Email: flohr@nordlab.de

Sven Hauke

ZytoVision GmbH, QC and Clinical Trials Services
Fischkai 1

275 72 BREMERHAVEN

GERMANY

Email; hauke@zytovision.com

Sandra Ehser

42 life sciences GmbH & co. KG/QC and Clinical Trials Servic
Fischkai 1

275 72 BREMERHAVEN

GERMANY

Email: ehser@42ls.com

Sven Tiews

MHC Laboratory for Cytopathology Dr. Steinberg GmbH
Im Stiftsfeld 1

594 94 Soest

GERMANY
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Email: dr.tiews@steinberg-partner.de

Tarik Gheit

IARC

150 Cours Albert Thomas
69372 Lyon

FRANCE

Email: gheitt@iarc.fr

Mario Poljak

Institute of Microbiology and Immunology Medical Faculty,
University of Ljubljana Zaloska 4,

1000 Ljubljana

SLOVENIA

Email: mario.poljak@mf.uni-1j.si

kristina.fujs@mf.uni-1j.si

Sonia Perez Castro

Microbiology Unit, Hospital do Meixoeiro
Complexo Hospitalario Universitario de Vigo
aptdo oficial s/n 36200 Vigo

SPAIN

Email: sonia.perez.castro@gmail.com
sonia.perez.castro@sergas.es

Beatriz Bellosillo

Hospital del Mar- Pathology Department
Passeig Maritim 25-29

Barcelona

SPAIN

Email: 94161 @hospitaldelmar.cat

Asuncion Olma-Sevilla

Master Diagnostica

Avda Conocimiento 100. P. T. Ciencias Salud

18016 Granada

SPAIN

Email: asuncion.olmo@vitro.bio; belen.espigares@vitro.bio

Conchi Mediavilla

H. Carlos Haya. Servicio de Microbiologia.

Hospital Regional de Méalaga - H. Carlos Haya - Av. de Carlos Haya, s/n
Malaga

SPAIN

Email: gradolphilla@hotmail.com

Maria Luisa Marques Negredo
H. de la Defensa Gomez Ulla
Servicio de Anatomia Patologic
Glorieta Ejército, 1

280 47 MADRID

SPAIN

Email: mmarneg@oc.mde.es

39


mailto:dr.tiews@steinberg-partner.de
mailto:gheitt@iarc.fr
mailto:mario.poljak@mf.uni-lj.si
mailto:kristina.fujs@mf.uni-lj.si
mailto:sonia.perez.castro@gmail.com
mailto:sonia.perez.castro@sergas.es
mailto:94161@hospitaldelmar.cat
mailto:asuncion.olmo@vitro.bio
mailto:belen.espigares@vitro.bio
mailto:gradolphilla@hotmail.com
mailto:mmarneg@oc.mde.es

Summary report for the 2019 Global HPV LabNet DNA Proficiency Panel August 2020

Victoria Ortega

Department of Anatomia Patologica

H. Virgen de la Victoria. Zona Campus Teatino, s/n
29010 Malaga

SPAIN

Email: mvortega7l@gmail.com

Christine M. Jonassen, Inger-Lise Haakensen
Senter for laboratoriemedisin

Sykehuset @stfold Kalnes

Kalnesveien 320

GRALUM

NORWAY

Email: ihk@so-hf.no; chrjon@so-hf.no

Natalie Trunova

Republican clinical med. center of adm.President of Belarus
Minsk district

Zhdanovichy rural counc, 81/5

2230 28 MINSK

BELARUS

Email: lo@vip-clinic.by

SEARO -South-East Asia Region (2 labs)

Yong Poovorawan

Center of Excellence in Clinical Virology
Faculty of Medicine, Chulangkorn University
1873 Rama 4 Road

Pathumwan, BANGKOK 10330
THAILAND

Email: yong.p@chula.ac.th

Bhudev C. Das

AIMMSCR

Amity University

Lab no.109,J-3 block

2013 01 NOIDA

INDIA

Email: mehreen aftab2004@yahoo.com

WPRO -Western Pacific Region (15 labs)

Kim Jimi

Yd-diagnostics
Cheoin-gu, Yongin-si

76, Seori-ro, ldong-myeon
171 27 Yongin-si

SOUTH KOREA
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Email: gab@yd-diagnostics.com

Sun Pyo Hong

Genematrix

700 Daewangpangyo-ro Bundang-g
Korea Bio Park B Bldg. 8F

134 88 SEONGNAM-SI
REPUBLIC OF KOREA
Email:mangoid@genematrix.net

MANGALAM SINNIAH

Molecular Department, Clinipath Malaysia Sdn Bhd
No. 23, Galeri Empire,

411 50 KLANG

MALAYSIA

Email: kalai@clinipath.com.my

David Hawkes

Molecular Biology and Biochemistry, Victorian Cytology Service
265 Faraday Street

Carlton

AUSTRALIA

Email: dhawkes@vcs.org.au

Suzanne Garland

The Royal Women's Hospital

Department of Molecular Microbiology

Locked Bag 300

3052 Parkville, Victoria

AUSTRALIA

Email: Monica.MolanoLugue@thewomens.org.au

Francesca Pizzo

PathWest Laboratory Medicine

QEII Medical Centre

PP Block, Level 4 Hospital Ave

60 09 NEDLANDS

AUSTRALIA

Email: Francesca.Pizzo@health.wa.gov.au

Iwao Kukimoto

Center for Pathogen Genomics,

National Institute of Infectious Diseases,
4-7-1 Gakuen, Musashi-Murayama,
Tokyo 208-0011,

JAPAN

Email: ikuki@nih.go.jp

Khishigsuren

Molecular Biology Laboratory
“Gyals” medical center

Peace avenue 61A
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13345 Ulaanbaatar
MONGOLIA
Email: Amarmend@qyals.mn

JAMMY, KIN IONG CHAN
Department of Pathology
Kiang Wu Hospital

MACAU S.AR., CHINA
Email: pat@kwh.org.mo

LI, Liejun

Molecular Biology Laboratory

D5-3-3-4, Development Experimental Zone, Guangdong Hybribio Biotech
CO., Ltd,

521000 Chaozhou, Guangdong

CHINA

Email: ljli@hybribio.cn

Daxiang Chen

Clinical Laboratory,

Dermatology Hospital of Southern Medical University
No.2 Lu Jing Lu, Yuexiu District

Guangzhou, Guangdong

CHINA

Email: 1101072690@qg.com

Jiaying He

Guangzhou Hybribio Medical Laboratory
Sino-Singapore Guangzhou Knowl
No.71 Fenghuang 3rd Road

5100 00 GUANGZHOU

CHINA

Email: jyhe@hybribio.cn

Walter Zhang

Shanghai ZJ Bio-Tech Co., Ltd. Lab
Building 26, 588 Xinjunhuan Road
2011 14 Shanghai

CHINA

Email: walter_zhang@Iliferiver.com.cn

Yabin Tian

Division Il of In Vitro Diagnostics for Infectious Diseases
Jinggiao Sci & Tech Ind. Zone

10 Jingsheng South Second Stre

1000 50 Beijing

CHINA

Email: tianyabin@nifdc.org.cn; tianyabin0828@126.com

Ken Kwok
Pangenia
28/F, Tower A, Billion Centre
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1 Wang Kwong Road, Kowloon Bay
HONG KONG
Email: ken.kwok@pangenia.com

AFRO —African Region (4 labs)

Maria Mwakatima

NIMR-MMRC Mainlab / Molecular Lab
Hospital Hill rd, Mbeya

TANZANIA

Email: mmwakatima@nimr-mmrc.org;
wmwalongo@nimr-mmrc.org

Anna-Lise Williamson

WHO LabNet reference laboratory for Africa region
UCT Medical School

Anzio Road, Observatory

7925 Cape Town

SOUTH AFRICA

Email: anna-lise.williamson@uct.ac.za;

Adekunbiola Aina Fehintola BANJO

Department of Anatomic and Molecular Pathology
PMB 12003, Idiara

1002 54 Lagos

NIGERIA

Email: aafbanjo@cmul.edu.ng

Juma Shafi

KENYA
2008smshafi@gmail.com
Prof. Scott McClelland
3NJ-377, ICRC Repository
908 Jefferson St.

US-981 04 Seattle

USA
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