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Coronavirus

+ ss RNA genom, 29,9 kB

14 ORF, 26 razlicitih proteina
e Strukturnih: Spike (S), Envelope (E), Membrane (M), Nucleocapsid (N)
e 16 nestrukturih proteina — prvenstveno potrebno u replikaciji
* 6 pomocnih proteina s nepoznatom funkcijom
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Filogenetska raznolikost
SARS-CoV-2 ’
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Implementacija

Prvi slucaj COVID-19 u Wuhanu, Kina

Odluka o uvodenju testa na COVID-19

Isporuka pozitivnih kontrola za COVID-19
Isporuka pocetnica i fluorescentnih proba
Zaprimanje prvog uzorka na testiranje COVID-19
WHO PHEIC

.. 1. autohtoni slucaj u Italiji

.. 1. dokazani slucaj u Hrvatskoj
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Molekularni testovi za SARS-CoV-2

World Health
Organization
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¢ Coronavirus disease 2019 — States Are Flawed, C.D. C. Says

¢ Technical guidance
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COVID-19 viremija
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COVID-19 viremija
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COVID-19 viremija

A Nasopharyngeal swab and pooled nasal and theoat swab

True False False Trwe Total Weight  Sensitivity Weight  Speaificity
posiive  posit 9 gati (%) (%)
Leffanc et al™ n 2 3 154 190 e 552 0-91 (0-79-0.99) - 1358 0:99 [66-1.00)
Viek et al 25 2 0 & 107 - 4817 100(093-100} - 126 098 (093100}
Shafkir et o' 113 1 4 04 vyl - 462 0-97 (0:92-0.99) ® 8516 100 (0.93-1.00)
Random effects model - 097 (093-1-00) - 099 (058-100)
{0-304 p=022:~183%) : (Q=337, p=02%: Fed1:3%|
Y ro T [re—— ——
0% 05 0 1
B Nasopharyngeal swab and saliva
Landry et o' 3 2 5 a9 124 —— 146 0-85 (0-70-055) 048 058 (093-100)
MeComick-Baw et 3l a7 1 2 105 155 ' —e- 657 096(0E8-100) 126 099 (096-1.00)
Migueres et al™ u 3 7 79 123 e 167 0-83(0-70-092) 7 046 (0931-1-00)
Miler et al® 3 2 1 55 ot . 614 097 (0-88-100) 014 096 (090-100)
Gevsatrar ot ol 19 2 18 358 463 _..- 422 0-83(0.75-0.89) 736 059 (0-98-1.00)
Manson et 2™ i 6 5 268 354 i—.- 762 0-94 (0-87-0-98) 157 098 (096-0-99)
Altawalh ot 3™ 287 18 57 519 851 q 1484 083(079-087) 221 0.9740.95-098)
Barat et 2™ 25 1 4 N 45 —.— 137 086 (071-097) 15.66 100 (099-100)
#rocap et al* 18 1 0 177 216 Pom A 1001096-1.00) 153 099 (098-100)
Senak ot wl* 19 9 7 166 401 __ 77 073 (054-0-89) 101 098 (096-0-99)
Bhattacharyo et al™ 53 o 5 16 4 -'-4— 413 091 (083-0497) 018 100 (090-1.00)
Yoo ot aF 49 8 13 203 m — 220 0.79(0468-088) o7 096 (093-098)
Mestcagh et o* 33 12 74 35 2494 —e— 799 0-31{(:22-0-40) 6053 099 (0.99-1-00)
Random effects model i 085 (0-75-093) 099 (098-099)
: {0#178-80, p<0 0001 F'e§2-7%) (D= 5070, p<O 000 I's72-8%|
025 05 075 1 025 05 075
C Nasopharyngeal swab and nasal swab
Callaban et J 7 2 7 44 60 167 050 (024-076) - . 005 0496 {0:87-100)
Kojima et al® 19 4 2 18 a3 661 090 (073-1.00) —— om 0-82 (063-096)
Perect al 33 0 4 7 24 104 Q89(0-77-0-98) —_— o 100 {077-100}
Tustalt 50 0 2 452 504 3700 096 (0-89-1.00} . 878 1.00 {1.00-1.00)
Griesemer et o 86 [ 7 1650 463 12 0830 76-050) . 73 100 {100-1:00)
Harson et al* 69 1 11 73 354 1974 086 {0.78-043) N 348 1.00{C98-1.00)
MaCulkach ¢ 41" 9 3 2 140 154 210 087 (053-1.00) < oM 098 {0-95-1-00)
Random effects model : 086 (0-77-0-93) < 0499 {0-96-1-00)
(Q=16-43, p=04M12; F=69.0%) b (Qe2855 pe0000Y; F-G03%)
035 0§ 075 1 035 05 075 1
D Nusopharyngeal swab and throat swabs
Pated et ol 18 3 4 121 146 e 7162 0%2(063-006) < 4365 098(094100)
fang et al* 7 5 173 192 —-— 838 050 (024-0-76) - 56:35 057(0:94-0.59]
Randam affocts moddl — 068(0-35-054) - 007 {0-95-0-99)
(0379, prO 052 I'w736%) (=002, p=0 B V=0 0%)
e —T
025 05 075 1 035 05 075 1
« > — —>

Lower sonstivity Higher sensitivity

Lo specihcay  Migher specihaoty

Yung Tsang et al. Lancet Infect Dis.
2021 Apr 12;S1473-3099(21)00146-8



COVID-19 vi

A Nasopharyngeal swab and pooled nasal and throat swab

remija

Troe  False  Fale  True  Total Weight PPV Weight NPV
positive  positive negative negative (%) (%)
Lean: et al* n X 3 154 190 e 4N 0-94 {0-83-1.00) - 182 098(095-1.00)
Viek enaf 25 2 [ g0 107 — 295 0-43(079-1-00) m 556 100 (0-98-100)
Shakir et alv 113 1 4 04 422 . 9 0.95 [0 56-1.00) . 462 099 (0.97-100)
Random effects model - 097 (090-1-00) » 0499 (0-98-1.00)
: {Q=4.B4, p=D 08, Fa57 4%) (G186, pel-39 Fo0 O%)
T S s p—
035 05 075 3 035 05 075 1
B Nasophuryngeal vwab and saliva
Larddry ot alt 28 ' 5 8g 124 —0— 129 093 {0-81-1-00) _.. 050 095 (085-0498)
MeComick-Bawetal 47 1 2 105 155 r' 653 058 (091-100) a- 144 098 (094-100)
Migueres ot al' E!] 3 7 79 123 — 146 052 {080.0.99) —t 031 092(085-097)
Miler et al” 3 2 1 5% 91 —e— 186 004 (088-1.00) - B8 098 (0-92-1.00)
Gresemer et af 85 2 18 358 463 o 1086 058 (093-200) u 230 095(093-097)
Hanson et al* s 6 5 268 M4 -y 360 053 {086-097) » 199 0498 (0-96-0:99]
Altawalsh et o™ 87 18 57 828 251 " 1737 004 (091-0:96) - 189 090 (0-88-0-93)
Sarat et al* 5 1 4 an 451 —.. 200 096 (084-100) ; 176 0499 (098-100)
Procop ot al* 18 1 0 77 216 ie 436 097 (0-85-1.00} ‘W a7 1.00{0-99-1.00)
Senok et o™ 19 9 7 366 4m ——— 041 063 (049-0-84) . 544 098 (0496-059)
Bhattacharya et al™ 53 16 7 | 4798 100 (0-97-100) —_— 003 0761055092
Yiee ot of” a9 13 w3 173 —o— 147 086 (076-054) -o: 106 0494 (0490-0497)
Mestdagh et o*! 33 12 % 1375 2494 —_— 073 073(059-085) " 097 (096-098)
Random ffects modad < 003 (08209 ) 097 (0.94-098)
P (Qud6-76, p<0-000; F<79-3%) P {Q=9646, pe0ODOL P90 6%)
B 1 b0 sabcer -3
015 05 0% 1
€ Nasopharyngeal swab and nasal swab
Caliahan et aP 7 2 7 4 60 ——— D08 07B(044099) —e— 036  086(075-095)
Lofima ot 3l 19 4 2 18 13 —_— 024 0-83(0464-0.96) —t 018 090 (072-1.00)
Pere et ol 3 0 4 7 44 ‘. %3 100 (095-1.00) e 00s 064(033-090)
Tuet o 50 0 2 452 544 - 2w 100 {057-1.00) L 100(0-99-1.00)
Griesamet ot a 85 [} 17 60 463 w6230 100 [0:58-1.00) . 749 095 (093-0-97)
Mansan et al** ) 1 1 173 354 . 678 099 {0-44-100) » 644 0.96(094-0-98)
Meclulloch et o a 3 2 140 154 —— 010 0.75 {0-46-0 56) - 773 099 (0-96-100)
andom effects modid - 0.96 {0-87-1-00) = 095 (088099
I (Qe2638, p00002; F-340%) U (Qedb70, pe0000L FLa33%]
IO AT LT | =l ). Ce T |
025 05 a5 1 0-25 L a7s 1
D Masophuryngeal swab and throat swab
Patel ot ol 18 3 4 121 146 .- 76-52 086 (0.67-0:98) - 4468 047 (093-0-99)
Wang et al 7 5 7 173 192 —o—&— 2348 058 (0-29-0-85) | 5w 0496(0:93-099}
Random effects model —— 075 (045-096) & 096 {0-94-098)
H (=287, prO 0% Fha-558) ; {Q=007, p=0 80 V=0 0%
0235 05 075 1 025 o5 075 1
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Yung Tsang et al. Lancet Infect Dis.
2021 Apr 12;S1473-3099(21)00146-8



COVID-19 viremija
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COVID-19 viremija

Clinical sample RT-PCR (all SARS-CoV-2 samples, n=13)
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COVID-19 viremija

'%% Ref Influenca neg Influenca
/9 20 28 B RSV 30 34 kontrola 21 A 31 26
({,«(‘ Rezultat poz poz neg neg poz neg neg poz neg neg poz
%OL genE 24,5 33,5 - - 34,5 38,7 - 25,8 - - 29,2
®2 |genRDRp| 26,3 34,5 - - 35,3 - - 27,4 - ] 32
0\,}( Rezultat poz neod. neg neg neod. neg neg poz neg neod. poz
e,)OL genE 26 34 - - 35,5 - - 28,1 - 35,6 32,8
®o> [genRdRP[ 30 - - - - - - 33 - - 38,5
({pf Rezultat poz poz neg neg poz neg neg poz neg neg poz
Yo,  |genE 23 33 ] ] 31 38 ] 26 ] ] 31
®»> [genRdRp| 28 38 - - 35 - - 32 - - 35
%f Rezultat poz poz neg neg poz poz neg poz neg poz poz
%Op genE 20,54 29,57 - - 30,40 36,24 - 22,45 - 33,08 27,01
6? genRdRp| 22,26 30,97 - - 32,53 38,60 - 24,44 - 33,90 28,67
Rezultat POz POZ neg neg repeat | repeat neg POZ neg repeat POz
({,{( gen:E 25.47 34,56 - - 36.46 37.24 - 27,48 - 37,19 30,29
%Op gen:N 24,68 34,00 - - 36.43 37.26 - 26,72 - 37,08 29,54
°s |gen:RdRA 26,57 | 31,48 - - - - - 28,23 - - 30,34
0&[ Rezultat POz GR NEG NEG GR NEG NEG POZ NEG GR POz
t%o// genE 22,14 32,21 / / 34,39 / / 25,31 / 37,31 28,69
66‘ genRdRp| 23,69 / / / / / / 26,76 / / 29,36




COVID-19 viremija

Barkod Hanks Rez Hanks +

+ iClean IClean Barkod Gongdong Rez Gongdong Razlika
0204*577 17,4 0204*649 23,5 6,1
0204*574 16,7 0204*647 24,3 7,6
0204*581 17,6 0204*646 21,7 4,1
0604*258 18 0604*335 23,7 5,7
0604*280 26,2 0604*349 32,9 6,7
0604*448 21,6 0604*611 26,5 4,9
0604*453 18,4 0604*626 23,5 51
0604*547 20 0604*729 23,5 3,5
0604*607 16,5 0604*738 25,2 8,7
0604*526 16,2 0604*741 24,4 8,2
0604*541 22,5 0604*742 33,2 10,7
0604*483 25,8 0604*744 28 2,2
0604*607 16,5 0604*738 25,2 8,7
0604*526 16,2 0604*741 24,4 8,2
0604*541 22,5 0604*742 33,2 10,7

0604*483 25,8 0604*745 28 2,2




COVID-19 viremija

Barkod Hanks + Rez Hanks + Barkod Gongdong mediji Rez Gongdong mediji +

Gondong Stapic  Gondong Stapi¢ + iClean Stapi¢ iClean Stapic Razlika
0704*210 22,6 0704*322 27,9 5,3
0704*211 21,4 0704*327 31,7 10,3
0704*241 23,8 0704*318 26,4 2,6
0704*310 19,3 0704*433 26,1 6,8
0704*352 35,1 0704*435 37 1,9
0704*448 29,3 0704*534 29,9 0,6
0704*458 20,5 0704*530 24,9 4.4
0704*510 15,5 0704*550 21,4 5,9
0704*513 20,3 0704*556 29,8 9,5

0704*514 18,1 0704*558 23,4 5,3




COVID-19 viremija
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Il Positive AGgPOCT result
Il Negative AgPOCT result
[J Sample not tested

10

Log,, SARS-CoV-2 RNA copies per mL
SARS-CoV-2 RNA concentration

Corman et al. Lancet Microbe 2021 Apr 7

Antigenski testovi

SARS-CoV-2 pandemic: a review of molecular diagnostic tools including sample collection and commercial.. 57
Table 2 Antigen-based detection methods utilized for COVID-19 diagnostics
Ref. Detection method Antigen Sample type  Num.  Days since Sensitivity Specificity
of symptom (% )VLOD (%)
samples onset (days)
[106] Fluorescence MNucleocapsid protein NPS and urine 239 3 68 100
immunochromatographic
assay
[115] Fluorescence Mucleocapsid protein Saliva 103 9 1.7 N/A
immunochromatographic
assay
[116] Chemiluminescence enzyme Nucleocapsid protein NPS 313 N/A 552 99.6
Immunoassay
[117] Fluorescence Mucleocapsid protein (Genscript  Non-clinical — N/A N/A Genemedi NiA
immunochromatographic Cat #7034 88 & Genemedi samples (in —0.65 ng/mL,
assay GMP-V-2019nCoV-NO02) PBS buffer) Genscript
—3.03 ng/mL
[118] Fluorescence SARS-CoV-2 antigen NPS 19 N/A NIA (low) N/A
immunochromatographic
assay
[114] Fluorescence SARS-CoV-2 antigen NPSand OPS 127 <7 for93.7% 939 100
immunochromatographic of samples
assay
[119] GICA Nucleoprotein NPS 138 N/A 50 100
[120] GICA Nucleoprotein NPS 148 Median: 4, 302 100
mean: 6.6,
range:
0-34
[121] GICA Nucleoprotein NPS 328 N/A 57.6 99.5

Jayamohan et al. Anal Bioanal Chem. 2021;413(1):49-71



Serologija

Table 3  Antibody-based tests utilized for COVID-19 diagnostcs

Ref. Detection Antibody Sample type Mum. of Seroconversion Sensitivity Specificity
method samples (days)
[129] GICA IgG and IgM Serum/whole 134 7 96.8' N/A
blood ) )
[130] GICA IgGand IgM Serum/whole 525 N/A BR.667 90.63°
blood ) )
[131] GICA IgGand IgM Serum g14 5 B6.89 99.39°
[132] GICA IgG and IgM Serum 179 8 95.10° 91°
[125] CLIA IgGand IgM Serum 285 13 100" N/A
[123] CLIA IgG and IgM Serum 159 14 91,147 R0
[]"4] CLIA lg(sand [gM for mucleocapsid protein Serum 222 4 81.5° 96.6°
[133] ELISA IgG and IgM Serum 238 11 £1.3° N/A
[]34] ELISA IgG and IgM for nucleocapsid and spike  Serum 214 10 §822 MN/A
protein
[135] ELISA IgGand IgM Serum 15 5 N/A N/A
[136] ELISA IgA, IgM, and IgG Serum 208 5 854 N/A
[126] ELISA lg(s, IgA for spike protein Serum a1 MiA WA M/A

! Highest sensitivity among samples tested
: Sensitivity reported as a mean of all samples tested
N/A. data not reported or not relevant in the context of the referenced publication

Jayamohan et al. Anal Bioanal Chem. 2021;413(1):49-71



Varijante

Pango
lineage  Nextstrain Mutacije Spike Lokacija Svojstva Varijanta
B.1.617 E484Q, L452R, P681R India increased transmission Vul
(L5F*), T95I, D253G, (S477N*), (E484K*), D614G,
B.1.526 20C/S:484K (A701V*) NY Reduced neutralization Vol
D80G, A144, F157S, L452R, D614G, (T7911*),
B.1.526.1 20C (T859N*), D950H NY Reduced neutralization Vol
Potential reduction in
B.1.525 20A/S:484K A67V, A69/70, A144, E484K, D614G, Q677H, F888L UKI/Nigeria  neutralization Vol
Reduced neutralization by
P.2 20J E484K, (F565L*), D614G, V1176F Brazil post-vaccination sera Vol
A69/70, A144, (E484K™), (S494P*), N501Y, A570D, 50% increased transmission
B.1.1.7 20l D614G, P681H, T716l, S982A, D1118H (K1191N%*) UK Likely increased severity VoC
L18F, T20N, P26S, D138Y, R190S, K417T, E484K,
P.1 20J/501Y.V3 N501Y, D614G, H655Y, T1027 Japan/Brazil Reduced neutralization VoC
D80A, D215G, A241/242/243, K417N, E484K, N501Y, 50% increased transmission
B.1.351 20H/501.V2 D614G, A701V SA Reduced neutralization VoC
20% increased transmissibility
B.1.427 20C/S:452R L452R, D614G US-Cal Reduced neutralization VoC

20% increased transmissibility
B.1.429 20C/S:452R S13l, W152C, L452R, D614G Us-Cal Reduced neutralization VoC
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Varijante
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Gupta et al. 10.21203/rs.3.rs-136937/v1 1 Mutation
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