DSI SRL

Extraction of Performance Evaluations

1 Performance characteristics

Products:
DS-EIA-anti-HEV-G, cat# E-151

Laboratory trials of the kit “DS-EIA-ANTI-HEV (™ were carmied out under nmastine manufacture

conditions using 1469 samples (Table 2)

Table 2

Samples used for the kit “DS-EIA-ANTI-HEV-G™ evaluation
The category of samples The number of samples

1. Negative for antibodies to hepatitis E virus

a) unselected donors (including 1" time donors) 1288

b) clinical patients 44

¢} cross reactive samples: -

Pregnant women; . 20

sera samples with rheumatoid factor; 28

patients infected with HBY; 12

“infected with HCV; 8

infected with HAV 9

2. Positive for antibodies to HEV samples: 36

3. Hepatitis E Mixed Titer Panel (ZeptoMetrix — cat. 24
K-ZMC003, lot 0B02-272-00032)

| &, Standard
WHO REFERENCE REAGENT FOR HEPATITIS E
__ VIRUSANTIBODY. human serum. NIBSC. cat. 93/584
Total number of sumples 1469 |

NIBSC - National Institute of Biological standards and controls, Great Britain

2.1. Analytical sensitivity.

Evaluation of analytical sensitivity was carried out using *WHO REFERENCE REAGENT
FOR HEPATITIS E VIRUS ANTIBODY, human serum” (cat, Ne 95/584, NIBSC, UK). Eight
dilutions in sample dilution buffer were prepared with concentration of antibody o HEV: 100.0
units/ml, 50,0 units/'mil, 25.0 units/ml, 12.5 units'ml, 6.25 units/ml, 3.125 units/ml, 1.563 units/ml,
0.782 units/'mi and tested in 10 repeats. Samples with OD/Cut-off >1.0 are considered as positive, The
last positive dilution was considered to be the criteria of the kit analytical sensitivity. The analytical
sepsitivity of “DS-EIA-ANTIF-HEV-G" was 1,563 units/ml according to “WHO REFERENCE
REAGENT FOR HEPATITIS E VIRUS ANTIBODY, human serum™ (NIBSC, UK). Resulis

presented in Table 3.
Table 3

Evaluation of the kit “DS-EIA-ANTE-HEV-G™ analytical sensitivity
Samples No | No. of replicates Concentration antibody (OD/Cutoffy |
(umits/mi) e

I 10 100.0 12.13:0.20

2 10 50.0 11.60+0.21

| 3 10 250 10.2120.24

| 4 10 12.5 9.1840.23
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2.2. Diagnostic sensitivity
2.2.1. Testing of panels

5 10 N 6.25 6.17£0.15
6 0 3.125 3.23+0.09
7 10 1.563 1.25£0.09
8 (Negative) 10 - 0.782 0.38+0.07 |

Sensitivity of “DS-EIA-ANTI-HEV-G™ was evaluated using “Hepatitis E Mixed Titer Panel»
(ZeptoMetrix, USA) in comparison with test «recomWell HEV IgG» (lot EHE10091, exp. 2010-09,

Mikrogen, Germany). Samples with OD/Cut-off =1.0 are considered as positive. Results presented in

tables 4.
Table 4
Results of ZeptoMetrix “Hepatitis E. Mixed Titer Panel K-ZMC003» testing (OD/Cut-off)
Panel member “recomWell HEV IgG” “DS-EIA-ANTI-HEV-G”
1 33 8.8
2 0.5 0.1
3 2.5 6.2
4 6.4 11.1
5 4.5 10.9
6 1.1 5.4
7 2.2 6.9
8 0.3 0.0
9 2.5 11.3
10 2.3 7.4 ]
11 1.5 38
12 2.7 9.8
13 ) 3.1 10.3
14 5.1 10.5
15 2.2 1.1
16 1.6 3.1
17 1.3 1.2
18 0.2 0.0
o] 1.4 1.7
20 1.1 @3
21 52 11.3
22 0.3 0.0
23 2.9 3.1
24 6.9 11.7
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“DE-ELA-ANTI-HEV-G" revealed 95% relutive sensativity with “recomWell HEV 1gG.

222 Testing of pasitive for antibadies to hepatitic F virus samples

For the diagnostic sengitivity assessment 36 specimens from patients with hepatitis E. Most of
samplies were provided by Institute of Foliomyelis ond Viml Encephalitis nom, MP. Chomokoy
(Moscow, Bussia). Presence of specific antibodics for hepatitis E virus was confirmed by “recomWell
HEY 1gG”. Samples with OINVCut-off > 1,0 are considerad as positive,

Kesults of tesing ol 36 known positive samples wath “DS-ELA-ANTI-HEY -G and test of
companson “recomWell HEY 1gG” are presented in Table 5. Diagnostic sensitivity of “DS-ELA-
AMNTELHEV-GY was 100 % with 100 %% concordance with tegr of comparison,

Table 5

Results of testing positive for antibedics to TTEY samples
“D5-FLA-ANTIHEV-G® “recomWell HEV IpG™
ha samples QD Cut-off OCu-off

1 1.1 735
2 1.0 73
k] 1% B 4z
] 9.9 6.6
7 TE 5l

5 ) ns 0s )
] 1.8 5.5
10 ) a7 75
12 1.1 ' 4.8
13 23 21

14 £3 1.1 _
13 [ 14
16 0.7 50
17 11 1.2
18 - 48 ]
19 108 B 7.1
20 67 1.2
T sy S 5
2 10.7 15
fik] K 1.7
24 £ ]
25 10.4 19
6 7 23
5] g1 3
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8 1148 B4
b 57 14
30 78 1.8 J
3l 108 33 |
32 15 1.6
33 1.7 432
4 53 21
35 103 38
36 65 15

1.3. Diagnostic specificity

Specificity was evaluated regarding the frequency of occurrence of falze-positive resulis
when testing negative samples.  Evaluation of diapgnostic specificity was carried oul using
different warget carepories of population: unselected donors (no= 1288), clinical patients (n = 44),
erosa reactive samples: pregnant wormen (n = 20, sera samples with cheumataid factar (n = 28),
paticnts infected with HBV (n = 12), patients infected with TICY (n=8), patients infected with
HAY {n=%). Donor sera were obtained from the Regional Blood Bank (M. Novgorod)y and from
the swubdivision of the Regional Blood Bank (Deershinsk). Sera from clinical patients were
receivied from Institule Regional Clinical Hospital nam, Semazhko N.A, (M. Novgorod), sera of
pregnent women — from antenaal clinics of N.Movgored, gera of TV, HCV, HAY infected
patienis = from the Research [nstitute of Yirology n. DU Tvanovskyi of the Russian Academy of
Medical Screnees. Results are represented in Table 6.

Tahle &
Evaluation of dingnostic speeificity of the kit “DE-FEIA-ANTI-IIEY-G*
Tesied cutegories The The number The number of first -positive Specificity,
| mumber of first- samples which were tested and b
of positive found negative whith references
) sumples samples “recomWell HEV 1pG™
Unselected donors 1288 42 22 9.3
(including 1" time donors) |
Clinical patients 44 3 3 93.2
| Pregnant wonen 20 2 2 80.0
Sera  samples  with 28 1 1 0.4
rheumateid factor
Patients infected with 12 0 0 104
wBy |
Pavients infected with B 0 0 10}
HCV |
Patients infected  with [ 0 0 111
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Cut=CHT = average O} value of the Megative Control + A
Where A iz a cocfficient defined by manufacturer during quantitative ROC analyzis. The

coefficient value is indicated in the instruction for use.

6.2, Interpretation of results

Samples are considered positive if their O value exceed or equal the Cut-off value.

7. Canclusion
The following data was received during the trials of the enzgyme immunoassay “DS-ELA-ANTI-

HEW-G™:

Parameters The object of study Obtained characteristics
1 Miagnostic sensitivity | Positive for antibodies 1o HEV 1M

samples [rom  patienis  with
hepatitis E (n=36) |

ZeplodMelnx “Hepaultis  E 93%%
Mixed  Titer Pancl K-
2 | Analytical sensitivity | WHO REFERENCE 1.563 units/ml
REAGENT FOR HEPATITIS
E VIRLIS ANTIRODY,
| MIBSC, cat. Ne 95/584.

3 Specificity | Blood donors (n=128K8) 97.5%
Serum samples with potential
cross reactivity:

Clinical patients (n- 44 93.2%,
Pregnant women (n=20) ETICE
Samples containing
rheumatoid factor (n=28) 96.4%
| Patients with infoetions
diseases  (HBV, HCV, HAV) 1004
i (n=29) . S
' Total (n=1409) 97 3%
4 | Equivalency of | Serumdplasma 1008
serumplasma testing
3 | Equivalency off Serumdplazsma with 10

testing serumd/plasma | anticoagulants
with anticoagulants
High sensitivity at detection of antibodies to hepatitiz E in combination with high specificity

and reproducibility of results allows using the kit “DS-ELA-ANTI-HEV-G" 05 an wid in the dingnosis

of patients suspected of having hepatitis B
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Products:

DS-EIA-anti-HEV-M. cat# E-152

Performanee charaeteristies
Sensitivity and specificity

aDS-FIA-ANTI-HEN-M" system’s trials were conducted with lelp Center for Disease Control,
Atlanta, USA. The following groups of sera were used in the trials:

1. Healthy donors serum samples (n=000)

2, Serum samples, containing different infection markers:

- Anti-HAV-TgM positive (n=27)

- HbsAg positive (n=109)

- Anti-HCV lgG positive (n=323)

- UMV PCR positive (n=28)

3. HEab Panel (Centers for Discase Control and Prevention, USA): chimpanzee seruim samples
comaining and not comaining HEV antibodies (n=8), HEab panel (CDC, USA} consists of
chimpanzee serum samples, nol containing (sera #1 and #2) anti-HEV 1gG, containing anti-
HEV IgM and IgG {serum #3), and containing anti-HEV in various concentration (sern #4-8),
All positive sern were collected during | year period after infection.

4. Manufacturer's standard sample (SOP K+ No 2.02.04 RPC DS). This sample is human serum,
containing human IgM. tested with “Anti HEV IgM™ (Genelabs Diagnostics, Singapore). The
sample has been designed lor technologieal control and evaluation of “DS-EIA-ANTI-HEV-
M". SOP K+ is characterized  in its product passport and should be titlered according to the
mstructions manual.

Sensitivity and specificity of the «DS-EIA-ANTI-HEV-M" was tested on scrum samples

containing and not containing HEV antibodies from HEnb and SOP K-

Results of the trials are shown in Table #2
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Table 2
Sensitivity and specificity evaluation of 3 laboratory batehes of the (DS ETA ANTEIEV-M™
kil
T SOOI K 20 NEab (OO, US|
WumiEr SO K biler LMol O {imeandd ol X i CHM U E-ar
Eibasraiury hatches)
I | whole 215 | 0010005 | 0091

N 1.2 & 00230 004 T .
3 . 14 | 160 0395.0.045 | 1E&1 |
] _I' 18 1 203 1 worsioon 6.120 1
C 1:16 109 | o0asznoos | 0200 |
b T on2as0003 (RE T
7 = G.055=0.005 [(NET
| g | - . 0.022:0.003 Toaaw

Az ii is ghown in the mble, sensitivity of the aDS-EIA-ANTI-HEV-M" is 100%. Positive resulis
are ublained with all positive sera [rom pancls HEah snd SOP K+, The OD in cases of negative
sern was lower than cut-off that shows on | 0% specificity of the assay,
Comparative evaluation of diagnostic performance of *DS-FIA-ANTI-HEY-M" wd “Anti [TEYV
EIA Teh™ Genelabs, Sinmgapore has been corried oul using the same SOP K+ and HEab pancls. Al
serum samples wene tested with both kits. Resulis are shown n able #3.

Table 3
Comparative evaluation of divgnostic performance of oS EIA-ANTI-HEV-M™ and = Anri
HEV FIA Igv”
Serum | “DS-EIA-Anti- HEV-M" =Anti HEV ELA leM™
Fawia  SOPK+titer | HEah | SOPKr 'T_Hﬁ__ 'I
— on/Catall | OD/Cut-off 1
| = Whole/5.15 01 1:276.15 0083
2 12/50 0.109 ET T 0.129 !
" T (436 | s | (8204 :’ 1214
4 L8205 0.120 | 150 | 0220
s ;a1 00 T 200 1 =1 ik |
6 | T T T T T oaes -I
7 0170 ; 0270 =
8 | T ET R E— 0090 J
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Shown datn sugeest tha disgnesiic performanee of both compared kits 15 equal.
Differem groups of the population with various infections diseases or blood donors were tested 10
best syatem s spoectlicity, Obiaimed data are shown i table 74,

Tahle 4
Anti-HEV reactivity of the sera collecied from different groups of the population.

Patients | “IDS-EIA-Antk TEV V™ - ‘l
groups "~ Total stuidied sera | HEY Ab IgM positive sera number .
T Amount | percentage |
Miood donors | &0 — 3 | W©3 |
T Hep. A patienis i7 ' ) |
" Hep. B paticnts M F—— | ne '
T Hep, € patisnts Y ‘_]_ T2 0.6 I
T MV patients T i il 0 1
total == [T ' B SEEESS 05 |

As il can be seen from the Table ¥3, «1DS-E1A-ANTI-HEV-M™ has revealed 0.3% of poxirive sera
smuong blood demors, 0-009%, among other acute hepatitiy patients. All positive samples were wsted

wilh Anti HEY CIA IgM kit All sera showed negolive resulls in the reference kit, thas we can
sugpest that relative  specilicity is 99.5%

Table #5 shows results of the comparative snudy of “Anti HEV FIA IgM™ and "DS-EIA-ANTI-
HEV-M", 10 HEV PCR positive serum sampies used in the study(gift fram Prof . Mibailov) weee
collected at early stages of ncute hepatitis 12

Dinta show that both kits revealed positive resulis inall samples, OTF vilues were very ¢lose in boih
kita. Shown resuhg indicoe thar both systems have similar sonsirivivy parameter.
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Talile 5

Comparutive evaluation of anti-HEY IgM detection with «DS-EIA-ANTI-HEV-M™ and
=Anti HEV E1A IgM™ in sevum samples collected at carly stuges of acute hepatitis [,

7 e [ “DS-ElA-Anti-HEV-A" “Anti IFV EIA 1gh* |
T . oD r HWesat | OD | Result |
LB I 0.510 | + 0851 T
- 0810 | 1.032 !- B

3 2.30H) l + 1124 _] b

4 0450 | + 0400 1 ra
3 | 2800 B To00 ES
[ | 1.940 . 1856 | v
]___ 13 0.860 = 1 e <

| o35 | ' o0 | ¢

1 ¥ oW | 0350 | '
‘.A—T TN : L
T a1 0245 | | ore —

Thus shown data suggest that «DS-EIA-ANTI-HEV-M™ system has high dingnostic performance,
aD5-EIA-ANTIHEV-M" is suitable for screening siudies, diagnostic purposes amd siudies

necessary for research of HEV infection
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