TURKOVAC
KLINIK ARASTIRMA OZETLERI

Secil Uysal

Sebahat Tekcan Dlgenci
Betilil Kurtulus Glingor
Aslihan Coskun

Pervin Ozelgi

Figen Teker

Ates Kara



(b

GIRIS; .ueieeeieneieseienseesueesnssessesenseesseeanseeseeanseeseennseessssenssessesssseeneesnseennsssnseesssssnseessssansessnsssnsessnssns 6
SIMGELER VE KISALTIMIALAR; ......cecouieeieneisseesesseesseenssessesssessesssssssensesnsensessnssnssssssnsesnsensssnsssnssssssnns 7
SEKILLER; ...eeutetieseeneeneeneensentintiasseneeneeneeneesessnseassasaeneeneensesesanssanasnaenaenssnsennensenssnansensansensensensanes 9
TABLOLAR; ...ciiitttuunnsiaisiiireransssssssssiressnsssssssssssressssssssssssssresssssssssssssssesssssssssssssssssssssssssssssssessnsssses 12
I-TURKOVAC KLINIK ARASTIRIMALARI .....cccuveererereeeraeesseeessesessessssesssesssssessessssssssessssessasssssesssessssens 14
FAZ Laueeiiiiiiiiiineiiiiniiiinessesssssisitsssssssssssssssenesssssssssssssesssssssssssssssssssssssssssssssesssssssssssssssessnnassssssssns 14
I- TURKOVAC KLINIK ARASTIRMALARI-FAZ | ....vevivieeieveveeeeeieieveieeee et eseesse e sse e esesesessasesesesessasans 15
R OF=Y T g =T 2 1= 1 1= USSR PEPRR 15
IO (13 - 1 o Yo LU USRS 15
LIIl. Calismanin Yapildigl Merkezler ve Arastirict Bilgileri: ......ovvvieeieiiieeee e 15
LI 1 KOOFdiN@tor IMEIKEZ: ..ottt et et e st e e st e e s s e e e s s abeeeeeaeeas 15
LI KOOTrdiNatOr AraSTIIMaCl: . uuueeeeeiiiiiiieeeeeeeeeiireeeeeeeeeeirrreeeeeeeeitareeeeeeeesstsraseeeeeeessssaseeseeesasessrrseeeenans 15
LILIIL Calismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:......ccccceeeeeciiieeee e, 15
LIV. Calismada Kullanilan UrlnIEr:.........cvoviieeeeeeieeceeetecectce ettt ettt sae e eaeneeneseneas 15
Y O 11 T [ D171V | USSR 15
RV 0= 11 o g =Y T o 17 Y o - [l OSSPSR 16
VLI CalISIMANIN SUESI: cuuviiieiiiieeeeitie ettt ettt e ettt e e st e e st e e e eabaeeeeabeee e sbaeeeansseeeessbeeeeassseeeeanseeeeensses 16
RV IO 1 [ g = 1Y/ F=3 o T Fo] [o | ] USSR 16
LV L, BRI ottt et ettt e s e e s it e e st eeabe e st beesateesabeesabeesabaesabeesnbeeesabeenns 16
R TR U 7= o 1SR 17
RV AL I Yo Y T¥ ol - SRR 18
LVIL L EEKINTTK SONUGIAIT: ettt et e e e e e e et e e e e e e e e nbaeeeenbaeeesnsaeeeenreas 19
LVILIL GUVENITK SONUGIAIT: 1ottt e et e e e e e e st e e e e e e s snnaaaeeeeeesannsnrnneeeeeans 22
RV AL T L= a1 IS o T Lo RSP 25
II-TURKOVAC KLINIK ARASTIRIMALARI ......ceeveererrernesnesesseeesssessessessessessessessssssessassessassessessessassssses 26
FAZ Iluuuuuiiiiiiiiinnenisiiiiiiinersesssisisiieeesssssssssssssnessssssssssssseresssssssssssssssesasssssssssssessssssssssssssssssnnassssssssss 26
I-TURKOVAC KLINIK ARASTIRIMASI-FAZ I ..ottt ettt neetenesaesesaesenseseneas 27
| O 1 g =T = 1= 1 1= SRR 27
1T @Y 1 o g - 1 Yo [V USSP 27
[LII. Calismanin Yapildigl Merkezler ve Arastiricl Bilgileri: ... 27
[LIL 1 KOOPAINAtOr IMEIKEZ: ..eviieiieeeiiee ettt ettt ettt ettt sttt e e be e e saaeesebeesebeesnbeesabaeenneeenaneenns 27
T TP e Yo o LT o oY de T AN = 1y o o - ol USSR P 27
[LILIIL. Cahsmanin Yapildigl Diger Merkezler ve Sorumlu Arastirmaciar:......cccceeeeeieeeecieeeecciee e, 27
ILIV. Calismada Kullanilan Urlinl@r:......c.ceoviieeeeeeeeeceeeeeetceetee ettt ettt eae e eaeresesennas 27
1Y O 111 o g = 1 DT 7.2= 1] ] U PEPRN 27
IV O 11 s F= Yo YT a1 g - o] oo USSP 28
LY B O 1 1T 2 =T o 1T B S =] RSP 28
I 01 T g =T\ 1= o T Lo Lo | USSP 28
TLVE L BEKINTTK: 1ottt et sttt e st e s bt e e sate e sabeesabeesabeesabeesbeeesaneenns 28
Sayfal/233 TAE KLINiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



(b

B TAE

1Yo T ¥ Tl =Y USRS 30
L O TR = 4 11 Yo Y U ol F= T USSP 31
LY T I U V2T o1 1111 Yo U0 ol - o SRR 34
T T T R CT=T o 1= BT o T Lol USRS 36
HI-TURKOVAC KLINTK ARASTIRMALARI ....ccuvveeenreeenneesisreeessseessssesssssesesssesssssesssssesssssesssssessssasssns 37
RAPEL FAZ Il ..cvuuniiiiiiiiiinineniiiiiiieensssssssssistinemssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 37
1-TURKOVAC KLINIK ARASTIRMASI=- RAPEL FAZ ...ttt saee e saeaensenean 38
1B = 11 ¢ = I T2 1 1= SRR 38
R @11 s o = T e Yo U RSP 38
[1.11. Calismanin Yapildigi Merkezler ve Arastiricl BilgIleriz c....eiivieeiiiieeeee e 38
HLIL 1. KOOrdINGtOr IMIEIKEZ: ...veieiieeieieeiie ettt ettt ettt st e st e e te e s beeesateessbeessbeesnseesnseeenseeesaseens 38
TR TP e Y g [T PN o] g AN g 1=y d [ s o - ol OSSP 38
LI Calismanin Yapildigl Diger Merkezler ve Sorumlu Arastirmacilari:......cccccooeccviieeeeeiiiccciieeeeenn, 38
NEIV. Calismada KUANIan UrlNIEr: .. ....coovieeeeeeeeeececeeeeetceeteeeeee ettt sttt see e enenesesennas 38
1TV O | 11 o o =T D121V o USRI 39
TR B O 1112 0 F= Lo 1T s 1Y o = ol USSR 39
LV CalISMANIN SUTESI: .uvvieiiiiiee ettt e ettt e ettt et e et e e st e e e saba e e e ssbeee e sbaeeessaeeeesseeeeesnseeeennseeesensses 39
HLVI. Calisma MetodOlOfiSi:....curiieiiiiieeciiiee ettt e e et e e ae e e et e e et a e e e et e e e e eabaeeeenreeeeenseeeeennreas 39
VL L EEKINTTK 1ottt ettt ettt e st e s bt e s bt e e sbteesabeesabeesabeesabeesbaeesaneees 40
LV LI GUVENTIK: ceiieeiieee et e e e e e e e e e s e e e e e e e e satateeaeeeeesasstasaeaeeesansssseseaeeannnsnrnneaeeaann 41
1T B o T YU ol =Y USRS 41
A TR = 4 0 1Yo o 0T = o USSR 43
HEVILIL GUVENTK SONUGIATI: oot e e e rae e e e e e e e enb e e e e e abeeeeenneeeeenareas 55
IV-TURKOVAC KLINIK ARASTIRMALARI.......cetteuennrtenessenteesessessssesesssstesessessessssessasssnsesesssssensssans 61
2 BIONTECH COVID’19 ASISI SONRASI RAPEL FAZ IIB.........uueiiurereerercsnesssnesesssesssssesssssesssssessssaenas 61
IV-TURKOVAC KLiNiK ARASTIRMALARI-2 BIONTECH COViD’19 ASISI SONRASI RAPEL FAZIIB............... 62
RV IO Y[ g g = 1 1= RSP SR 62
LY | IR0 1T g F= T (e Yo [ USRS 62
IV.1II. Cahsmanin Yapildigi Merkezler ve Arastiricl Bilgileriz ......oocveiieiiieeeiee e 62
AV |1 B oo e [ F= Y oY gAY = o =Y 2 P PRSPPI 62
AV |1 T Qo To e [ oY T Y = 1 0 = L AU PP 62
IV.IILILL Calismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilart: ......cccceeecveeeviieeeenceeeeennnen, 62
IV.IV. Calismada Kullanilan UrlnIEr:.......c.ooviiiveuiieeeeeeeeectceeeee ettt sttt sssneseeneneneas 63
RV A A 1110 s T T 1= 1V SRR 63
LY TR 0= Y2 F= Yo YL T AN 1 = ol SRR 64
LYY A IO 11 o o = [ T I T =T USSP 64
RV 0= 110 o = TN Y =] o Lo F | £ SRR 64
RV TR R T ]SRRI 65
IV VLI GUVENIIK: oottt e et e e e e e ettt e e e e e e e e tabeeeeeeeessbbaaaeaaeeeantsbaseeeeeannssrraeeeeannn 65
LY | Yo o T Tl - SR PRSRR 69
RV T TR =X T ] Yo o [ To] = o PSPPI 69
RV | B U AV Z=T o111 Y a1 Tl F= Y SRR 69
VAT 1L CT=T =T BYo T s 1U ol USSP 69
V-TURKOVAC KLINIK ARASTIRMALARI .......eeeerurieirrreeirressreesesnesssseesssseessssesesssesssssesssssesssssesssssasas 70
Sayfa 2 /233 TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



(b

ERGEN FAZ IIB...c.ccuiieeiieiiuiiuiirniiensiaiernssrssseessssssassssssssssssssasssasssssssssssssssssssssssssssssssssasssasssasssnsssnsss 70
V-TURKOVAC KLINIK ARASTIRMASI- ERGEN FAZ 1B ......cuveviieieeeieeeeeeeeeeeeeeeteetes e eteeseseeesssae e ssesnenseneas 71
AV O |11 g = T = = T 1= R USROS 71
LV | IR0 11 s F= T Qo Yo [ PSP 71
V.III. Galismanin Yapildigi Merkezler ve ArastiriCl BilGileriz ......oouveeiiiiieiiie e 71
VUL 1 KOOIINGTOr IMIEIKEZ: ..nvvieeie ettt ettt s et et este e sbe e sbaeesaaeesaseessaeesnseesnseeensseenns 71
VLTI T Qo To T ge [T ol o Ty o= 1] AT 4 - [ AP TSR 71
VLI Calismanin Yapildigl Diger Merkezler ve Sorumlu Arastirmactlart: .......oocccvvveeeeeeecciiieeeeeeeeeens 71
V.IV. Calismada Kullanilan UrlnIEr:........c.ocveveeieeeiceeeeeeeceeeceet ettt ettt ettt tenesneneenns 72
VYA 6 1 113 o = I 721 o P TSTR 73
VYA B O Y 1 0o - T T N2 = 1 TR 73
VAV IO (1 oo T g T 6T Y PSP 74
AV A 01 1 5 =T\ [=1 o Yo L] Fo 1 SRR UEPROE 74
VVLL BEKINTTK: coneeeee ettt ettt e at e e st e e s bt e e s bt e e sabeesabeesabeesabeeenabeenns 75
RV N TR G0 V=T o 11U SRRt 75
LYY 1B a1l =1 PSR 79
LYY A I IR 4 o 11 Yo o 0T P o SRR 79
VLVILIL GUVENITK SONUGIATI: ..ttt ettt ettt e e et e e e et e e e s ab e e e eaasseeeensaeeeannaeeean 79
VLVILIT GENEI SONUG: wvvvieeieeeiiiieeee e eeeitteeee e e eeeebreeeeeeeesbaseeeeeesesbsreaeeeeeasasssaseeeeeessssssasseeessasssasereesssansnns 79
VI-TURKOVAC KLINIK ARASTIRIMALARL .....c..cortrtetenresressessessesstesssssessessessessesssssssssessassessessessessesnees 80
PRIMER FAZ Il]....ccueuiueneesuetsnetssstsese st sas st st s et s et st sb st s se st s s e b st s et s s et enas 80
VI-TURKOVAC KLINIK ARASTIRMASI- PRIMER FAZ l.....cuveviieieieieieeeeeeeeeeeeeeeeeee ettt saesneneeneas 81
VAR O T o g =T 2 F= 1 1= PSR 81
AV A LB O 1 11 o' = TN e T (1 PSP 81
VLIII. Calismanin Yapildigi Merkezler ve Arastiricl Bilgileri: ......couvveveee e 81
VLI 1 KOOTdiNatOr IMEIKEZ: ..ttt ettt e st e e s beeebeeenabeees 81
VA LT T e Yol e I Ta T o T AN = A g 0 o - [ o] PSR 81
VLIILNIL. Calismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilart: .......ccecoeeeeeiieeeeiiieeeenieen, 81
VLIV. Calismada Kullanilan Urlinler:.......c.ceveveeieeeeeeeeeeeeeeete ettt ettt ettt ns e 82
AV IR 01 1 5 F= TN 1 2= 1Y/ o T RSSOt 82
VAR YA B 6T 11 0o T g 1Y 2 = Lo PP 82
AV ARV TR 01 1 o Y g T T ST PSP 83
VAR YA @1 (1 0o - 1Y/ =] oo [o] Lo 1Y A PRSP 83
VLV L L EEKINTK: e et e e e e e e et b a e e e e e e e e e taaeeeeeeeesssabsaaeeeeesanaraseeeeeeeannnnns 84
VLV LI GUVENTTK: 1ottt ettt e sttt e e s be e e e s b bt e e s abbeeessbeeesanbseeesnsbaeesnnseeaenn 84
LV AR Y21 BT o [T o] - PSP 86
RV IRV I = T ] 1Yo T 1 U o] - T RSPt 87
HEVILIL GUVENTK SONUGIATI: 1ot e et e e e et e e e e aba e e e e abaeeeenseeeeenareas 92
VII-TURKOVAC KLINIK ARASTIRIMALARL ......ccueetitenenreteessensestesessessesesesssstssssssssessesessessesesssssnsns 110
L o = IR 2 | | Y 110
VII-TURKOVAC KLINIK ARASTIRMASI- RAPEL FAZ 1l c..ecuvevveveeiieveieveeeeeseieieseseseveaeseseseve s enenenenes 111
RV TR O 1T g = T 2 1] 1= OSSPSR 111
VAL O 1 1Y = I o e [N PP 111
VILII. Calismanin Yapildigi Merkezler ve Arastirict Bilgileri: ......coevvviieiiiieeeeee e 111
Sayfa 3 /233 TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



(b

B TAE

VILIL 1. KOOFAINATOr IMEIKEZ: ...viinieieiieeciee ettt ste ettt e st e e ste e sbeeeteeetaeesseeessseeennaeensaeen 111
VAL L I e Yo T e [T o = o Ty Y = 1) 4 [ ol PP 111
VILIILIIL Calismanin Yapildigl Diger Merkezler ve Sorumlu Arastirmacilart: ........ccccevveeeeeeeecciveneeeeenn. 111
VILIV. Calismada KUllanilan UrlinIer:........c.ocoieeeuieeeeieceecee ettt et saene e 114
VATV A O (1 3 = T B 1 2= 1Y o T USSR 114
VALY A R 0= 1 s o =Y Lo 1Y 2 1 = T PP 114
VALY | 0= 11 o = Yo YT g TS [T PRSP 115
VATV O 11 o F= AV, 1= o e [o] [0 1] RSP 115
VILVE L EEKINTTKE oot et sttt ettt e s e e st e e st e e e be e e bte e sateesabeesabaesnbeean 116
RV LR 8 IR ULV 7=Y o1 1SR 116
VALY A 1Yo s [¥ ol - | PP 117
VILVIL L EEKINITK SONUGIAIT: ettt e e e e e saba e e e ssbae e s enraeeeennteeeenreas 118
VILVILIL GUVENTK SONUGIAIT: vttt e e e e e e e e e e e e e st re e e e e e s e annaeaeaaeenas 126
VII-TURKOVAC KLINIK ARASTIRIMALARI ......ccoverererreereereeeeeesessseessessesssessssssssssesssesssssssssessssssesnes 133
AZERBAYCAN INT-RAPEL FAZ lll......ciiiiiieruneniiiiininrernnnnsissisesessnssssssssssessssnssssssssssssssnnssssssssssssssnnns 133
VIII-TURKOVAC KLINiK ARASTIRMALARI- AZERBAYCAN INT-RAPEL FAZ Ill...cuvveveveeeeeeereeeeeeeveeenesennes 134
VAL O 111 o b= T T 1] =4 RSP UPR 134
V211 IO Y (1Y g - 1 e Lo LU PP 134
VIILIIL Calismanin Yapildigl Merkezler ve Arastirict Bilgileriz.......cooviieeiiieeieiee e, 134
VA LI B (e Yo T e [T g = Ko Tl Y [T o =T PSP 134
VILILIL KOOrdinator AragtifMacl: ...eeecceeeeeeiieeeeiieeeeeiteeeeeieeeeeiaeeessiaeeesesbaeeeesasaeeeeseeeesnnsaeesensseeeannsees 134
VIILILIIL Gahsmanin Yapildigl Diger Merkezler ve Sorumlu Arastirmacilart: ......ccoecveeeveieeeeniieeennnen. 134
VIILIV. Calismada Kullanilan UrlinIEr:.........cc.oueeeeuiieeieceeeccececeeee ettt seens s 134
VALY @Y 11 o o - T L= 1Y o | PPUPR 134
RV ATV B =1 11 4 o = [ 1T 12V 0 = Vol USSR 135
VLV CaliSManin SUESI: .occuuviieieiieeeeciieee ettt eeitt e e sttt e e et e e e sttt e e s sabeeeeeabbeeeesabaeeessbaeeeesseeeeenstesesnnses 135
VA LTV A 0= [ s o T Y 1= Ko o [o] o [ £ PSP PR 135
RV T T = 4 1 USRS 137
VLV LI GUVENTK: 1ottt ettt et stt e e et e e ta e e s aaeesabeesabeeeabeeesseeeasseessseesnseeenseeeseean 138
RV ARV Yo o[ o] = SRR 138
VILVIL L EEKINIK SONMUGIAIT: oottt e et e e e e e e s ba e e e s abaeeeennteeeenreas 138
VILVILIL GUVENITK SONUGIAIT: 1eviiiiiiiieeeieee ettt ettt e s e e st e e s snbae e e snbaeessnaeaeeennteeesnnsens 138
VA LT AL LT =T a1 I Yo o T Lo PP 138
IX-TURKOVAC- GOZLEMSEL GALISIMIALAR ......c.ueeeueeeerreennerssesseessesssesssessesssesssessesssessssssssssesnsssesns 139
IX.I-TURKOVAC GOZLEMSEL CALISMALAR- BiR DOZ SONRASI TELEFON ANKETI ...cvcvvvevevevceeeveveveeeene 140
D O] [T g - 1= 7 1 L= USSP 140
IX.L.I Calismanin Yapildigi Merkezler ve Arastirict Bilgileriz .......oocciviieee e 140
IXLILL KOOTdINATOr MEIKEZ: ..ttt ettt st st et e e s e e s b e e sateesnbeeeneeenseeen 140
D O BT P e Yo o [T o oY de T A o 1y o o = ol XSRS 140
IX.LILIIL. Calismanin Yapildig1 Diger Merkezler ve Sorumlu Arastirmacilari:........ccccceceeeeeiieececieeeenen. 140
DO I L0111 o N ' = ol SRS 140
D AV A O 111 g = [T YU =T USSR 140
D AV O [ o T Y/ 1] oY Lo o | £ USSP 140
DO BV Yo T U ol -1 SRS 140
Sayfa 4 /233 TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



(b

B TAE

D I I 2 TUT =01 =Y USSR 140
D O A T =T a1 I o] o 10T 1= USSP 141
IX.II-TURKOVAC GOZLEMSEL GALISMALAR- iKi DOZ SONRASI TELEFON ANKETI.....cvveveveiricieeeieerinnes 142
D T O Y 1 o g I = 1 1= PSP 142
IX.IL1I Calismanin Yapildigi Merkezler ve Aragtiricl BilGIleriz ....oouveeiviieiiiiieceeee e 142
DXALIL T KOOIINQtOr MEIKEZ: ..veveeeieeiieeeie ettt ettt st e et e e ae e e saaeesabeessbeessseeenneenseean 142
D O T TP e g T PN o] g AN 1) ' = ol PSPPSR 142
IX.ILILIIL Calismanin Yapildigl Diger Merkezler ve Sorumlu Arastirmacilari:.......cccoccvvveeeeiveccineeeeeenn, 142
DO T 1L O T o g = N2 0 =L APPSR 142
DXLV CalISIMANIN SUMESI: weviiiiiiiieeeciieee et ettt et e ettt e e et e e e st e e s bte e e ssabeeeesabaeesesteeeesnseeeesnnseeesnnsees 142
IX.ALV Calisma MetodOIOfiSi:.....uuiiiiieieee ittt e e e et e e e e bae e e erte e e e eabe e e e ennreeeennres 142
D O TRV Yo T ¥ ol - Y PRSP 142
DO LY A I 2TV =W - 1 USSR 142
D TRV R T CTT o 1= Yo a0 o] 1 PSP 143
IX.I-TURKOVAC GOZLEMSEL CALISMALAR- ALERJI CALISMIASI ......voveeveveeeeteeeeeeeeeveeeee e 144
D O] [T g o ¥ 1= 7= 1 [T ={ ST 144
IX.L.Il Calismanin Yapildigl Merkezler ve Arastiricl Bilgileri: ......oocveiieiiiiiiee e 144
D O I TR e Yo T [T ) Ko Tl Y (=T =Y PP SPPUP TSP 144
IX LI KOOrdinatOr AraStIrMacl: ... i iieeeeeeeeciiitee e e e e eeecireeee e e e eeeirereeeeeesbabeeeeeeeenatsseeeeeeeesssreraeeeenns 144
IX.LILII Cahsmanin Yapildig Diger Merkezler ve Sorumlu Arastirmacilari:........ccccovveeeeivecciiineeeenn. 144
D I N O Y[ s o N 0 = ol PSP 144
DO B A A O [ g = Yo T g U 1] USSR 144
D AV O [ g T Y 1] oY Lo o] [ £ ST 144
D O BV Yo U ol - 1 SRS 144
X-EKLER..ccuuuiiiiiiiiitnnenniiiiniiienanssssissisieessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnnnes 146
K K ettt ettt ettt h et e h bt e s bt e e bt e e bt e e bt e e ahte e e beeeabeeebte e beeehbeesbeeebaeebeeen 147
A =1 O 2RSSR 164
R =1 O TSP 184
R = USRS 195
N 8 S 206
K KB ettt ettt et h e e s h bt e e bt e bt e e bt e e bt e e ehte e e bt e e bt e e bt e e bee e bbeesbeeebeeenbaen 223
D 1 SRS 224
Sayfa 5 /233 TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



GIRIS;

Turkiye Saglik Enstitisi Bagkanlhigi (TUSEB) tarafindan, COVID-19 Pandemisi déneminde,
ulkemizde COVID-19 Asi gelistirilmesine yonelik olarak dokuz as1 projesi desteklenmistir. Bu
cercevede desteklenen projelerden Kayseri Erciyes Universitesi ve Erciyes Universitesi
Arastirma Gelistirme Merkezi is birligi ile planlanan ve gelistirilen ve Tiirkiye Saglik Enstitiisii
Baskanligi (TUSEB) tarafindan desteklenen TURKOVAC asisinin olan ERUCOV-VAC
(Turkovac’in gecici adi) calismasi, Prof. Dr. Aykut Ozdarendeli ve ekibinin ¢alismalariyla
Tiirkiye'de dogrulanmig COVID-19 olan bir hastadan. hCoV-19/Turkey/ERAGEM-001/2020
susunun tiim genomik dizisi ve replikasyon oOzellikleri agiklanmistir. Prof. Dr. Aykut
OZDARENDELI, viriisiin izole edildigini ve 21 Mart 2020’de RT-PZR (Reverz Trankripsiyon
Polimeraz Zincir Reaksiyonu) testi ile de izolasyonu dogrulayarak ayni giin Saglik Bakanligini
bilgilendirerek ve akabinde virlis izolatinin yeni nesil dizileme calismalarma baslandi.
3.Nisan.2020 tarihinde TUSEB’e proje basvurusu yapildi ve projenin kabuliinden sonra Covid-
19°a kars1 gelistirilen hiicre kiiltiir temelli inaktif ag1 adayinin deney hayvanlar1 denemeleri 15
Mayis 2020 tarihi itibariyle basladi. Yapilan hayvan deneylerinde ERUCOV-VAC ‘m etkili ve
glivenli bulunmasiyla preklinik c¢alismasmi basariyla tamamlayarak saglikli bireylerde
yapilacak faz 1 klinik ¢aligsmalarina yerel komitenin onayi ile gegildi.

EK-1: Prof. Dr. Aykut Ozdarendeli Makale “Isolation and characterization of severe acute respiratory syndrome
coronavirus 2 in Turkey”

EK-2 Prof.Dr. Aykut Ozdarendeli Makale “Development of an Inactivated Vaccine against SARS CoV-2”
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I- TURKOVAC KLINIK ARASTIRMALARI-FAZ |
I.I Calisma Bashgi:

“Hiicre kiiltiiriinde hazirlanan iki farkl yitilikte inaktif COVID 19 Asist ERUCOV-VAC ', saghkli
goniilliilere intramuskiiler yoldan iki kez uygulamasimin giivenliliginin ve immunojenisitesinin
incelendigi, randomize, ¢ift kor, ulusal, tek merkezli, plasebo kontrollii Faz I klinik arastirmast”

LIl. Cahisma Kodu:

Protokol kodu: IDEAL00420-EU01-PK537-1

TUSEB Kodu: TSB-VAC-COV-ERU-F1.0A

L.IIl. Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:
LlI. 1. Koordinatdr Merkez:

Kayseri Erciyes Universitesi Tip Fakiiltesi Hakan Cetinsaya Iyi Klinik Uygulama ve Arastirma
Merkezi,

L1111, Koordinator Arastirmaci:

Dogc. Dr. Zafer Sezer

LI Gahgmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilarr:

Calisma tek merkezde gergeklestirilmistir. Sorumlu Arastirmacisit Dog. Dr. Zafer Sezer’dir.
l.IV. Galigmada Kullanilan Uriinler:

Plasebo: Asi ile esit miktarda (0.5 ml) kas icine %0.9 salin (NaCl). Plasebo tiriin Kocak Farma Ilag
ve Kimya Sanayi A.S. nin, Organize Sanayi Bolgesi Fatih Cad. 11. Sok. D:3, Cerkezkdy / Tekirdag
adresindeki tesislerinde tretildi.

Arastirma Uriinii 1: ERUCOV-VAC 3 pg /0.5 ml Asis1 (inaktif covid 19 asis)
Arastirma Uriinii 2: ERUCOV-VAC 6 ug /0.5 ml Asis1 (inaktif covid 19 asis)
[.V. Galisma Dizaynu:

Cift kor, tek merkezli, plasebo kontrollii Faz I klinik aragtirma

Arastirma Kollar;

I. Kol: ERUCOV-VAC 3 pg /0.5 ml Asist (inaktif covid 19 asis1) goniillii grubuna 3 pg dozda
intramuskdiler olarak 1, 21. Gunlerde olmak (izere 2 kez uyguland:.

I. Kol: ERUCOV-VAC 6 ug / 0.5 ml Asisi (inaktif covid 19 asis1) goniillii grubuna 6 pug dozda
intramuskdiler olarak 1, 21. Gunlerde olmak Uzere 2 kez uyguland:.

I11. Kontrol(plasebo) grubuna ise0.5 ml %0.9 salin intramuskiler olarak 1, 21. giinlerde olmak
uzere 2 kez uygulandi.
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I.V.I. Galismanin Amaci:

Arastirmanin amaci: Bu c¢aligmanin primer amaci, yeni gelistirilen inaktif covid 19 asisinin
giivenliligini ve sekonder olarak da immiinojenisitesini gostermektir.

[.V.1l. Galigmanin Siresi:
Arastirma sdresi toplam gonallu temini ile birlikte yaklasik olarak 14 ay
Etik Komite Onay Tarihi: 04.10.2020
TITCK Onay Tarihi: 04.11.2020
[k Géniillii Alim Tarihi (Arastirmanin baslangici); ilk agilama 05.11.2020
Son Goniillit Alim Tarihi; 31.01.2021

Sonlanim noktasi: Son goniilliiniin alinmasindan 1 sene sonra tamamlandi. 69 goniillii tarandi,
calisma 44 goniilliiniin asilanmasi ve sonuglarinin degerlendirilmesi sonunda yerel komite onayiyla
faz 2 klinik arastirmalarina gecilmistir.

I.VI. Calisma Metodolojisi:

Klinik Arastirmanin Sonuglarin Degerlendirmesi Plani/Metadolojisi
I.VLI. Etkinlik:

Immiinojenisite:

Bu inceleme humoral ve hiicresel diizeyde immin cevaplar bazinda her asilamadan sonra yapildi.
Bu cevaplarin asilamadan sonraki 12 ay i¢indeki kaliciliginin incelenmesi ise, agilama sonrasi 12.
aya kadar strdlrildu. Bu amagla as1 uygulamasi yapilacak giinlerde (1., 21. giinlerde) asilamadan
once (pre-doz), ve ilk asilamadan sonra 7., 14., 22, 27, 35, 43. giinde ayrica 2., 3., 4.,5., 6., 8., 10.
ve 12. aylarda kan numuneleri alinacak ve asagida belirtilen immiinolojik incelemeler
gerceklestirildi. Antikor titresinin temel degerlendirme parametresi 43. giin alman kan
numunesinde degerlendirildi.

Immiinolojik degerlendirme iki temel kriter iizerinden yapildi. Bu parametreler iizerinden yapilan
degerlendirmeler, ¢aligmanin farmakolojik/farmakodinamik etkilerini bize gosterdi.

A. Humoral Immiin cevabin saptanmasi:

1. As1 spesifik IgG yanitinin saptanmasi amaciyla goniilliilerden alinacak kan serumunda asiya
kars1 olusacak IgG yanit1 ELISA kiti ile belirlendi. Ayrica alinan 6rneklerin yedekleri gerekmesi
durumunda analiz tekrarlar1 i¢in saklandi. As1 spesifik notralizan antikorlarin saptanmasi1 amaciyla
goniilliilerden alinacak kan serumunda astya karsi olusan koruyucu antikor miktar1 nétralizasyon
testi ile belirlendi.

B. Hiicresel Immiin Yanitin Arastirilmast:

1. As1 spesifik hiicresel immiin yanitin saptanmasi amaciyla goniilliilerden kan alinarak ticari bir
kit ile ELISPOT deneyi yapilarak interferon gamma miktar1 belirlendi.
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2. Ticari ELISA Kitleri ile sitokin paneli- TNF-alpha, IFN-y, IL-2, IL-4, IL-5
ve IL-6 — incelendi.
Immunojenite:

Pozitif antikor cevabi olarak asilama sonrasi, baslangictan en az dort katlik bir artis titresi seklinde
tanimlanmistir. Her grup i¢in antikor seviyeleri aritmetik ortalama, standart sapma, medyan,
minimum ve maksimum degerler, geometrik ortalama ve % 95 giiven aralig1 seklinde verildi.
Gruplar arasinda hipotez testi (Student’s t-test) 0.05’lik o degeri ile yapildi. Eger gruplar arasinda
istatistiksel olarak fark goriiliirse (p < 0.05), diisiik doz ve orta doz gruplari arasinda karsilastirma,
logaritmik olarak doniistiiriilmiis antikor titre degerlere ANOVA analizi uygulandi. (%95 glven
araligy; iki taraflr).

[.VLIl. Glavenlik:

Bu as1 i¢in planlanan giivenlilik parametreleri her as1 uygulamasindan sonraki 7 giinliik siirede
goniilliiler tarafindan yasanan ve tanimlanmasi istenen tiim advers olaylar ile goniillii tarafindan
tanimlanmayan ve arastiricilar tarafindan fiziksel muayene veya laboratuvar testleri veya EKG
muayenesi gibi muayeneler sonucunda ortaya ¢ikan advers olaylar olarak planlamistir.

Bu degerlendirmeler, tiim hematolojik ve biyokimyasal parametrelerdeki anomalileri icerecektir.
Ayrica advers olaylar calisma boyunca, her as1 uygulamasindan 24 saat sonrasina kadar klinikte,
her uygulamadan sonra bir hafta siireyle her giin ve 14. giin takip vizitlerinde, ayrica ilk
uygulamadan sonra 43. gun ile 2.,.3., 4., 5., 6., 8., 10. ve 12. ay yapilacak takip vizitlerinde
sorgulandi...

Giivenliligin uygun bir sekilde izlenebilmesi i¢in, c¢alismanin birinci asamasinda diisiik doz
uygulama grubu’ndaki ilk iki goniillii as1 uygulamasindan sonra 24 saat izlenecek ve Bagimsiz veri
degerlendirme komitesi tarafindan as1 giivenliliginden emin olunduktan sonra orta doz uygulamasi
iki bagka goniillitye yapildi. Bu dort goniillii de 1 hafta izlendikten sonra as1 +giivenliligini tehdit
eden bir bulgu yok ise, diger goniilliiler agilanacak sekilde planlandi.

Calisma ilgili bilim dallarindan olusacak bagimsiz veri izleme komitesince tarafindan izlendi.

Bu ¢alisma, ¢aligma goniilliilerinden birinin 61liimii, yasami tehdit eden ve asiya bagli yasami tehdit
eden bir ciddi veya agir advers olay varliginda derhal durdurulmasi. Ayrica arastirict ve/veya Veri
Izleme Komitesi herhangi potansiyel giivenlilik sinyali fark ettiginde de calisma durdurulmasi
yOniinde planlandi.

Bu calismada ¢alisma durdurma kurallart saptanmistir. Bu kurallar 3. Derece advers olaylarin
(goniilli tarafindan bildirilen veya arastirici tarafindan saptanan advers olaylar) iizerine
kurulmustur. Dereceleme su sekilde planlandi:

Derece 0 Advers olay yok
Derece 1 Advers olay hafif
Derece 2 Advers olay orta siddette

Derece 3 Advers olay siddetli
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Ayrica bir genel kural olarak ciddi anaflaksi veya ilk 30 dakika iginde asir1 duyarlilik reaksiyonu
durumu, ek olarak 6lctlen 39,5°C veya daha yiiksek ates ve genel durum bozuklugu da derece 3
advers olay olarak tanimlandi. Gonulliler her agilamadan sonraki ilk 7 giin boyunca ve sonrasinda
14. giin her giin klinige gelecek ve ozellikle lokal (agri, kizariklik ve sisme) ve genel (ates,
basagrisi, gastrointestinal, kardiyovaskiiler semptomlar, kiriklik hali ile myaljiler) semptomlar
acisindan sorgulandi. Ayrica goniilliiler ilk asilamadan sonra, 43. giinde genel bir muayeneden
gegirilecek ve genel bir hematolojik ve biyokimyasal parametreler bazinda degerlendirildi.

Calismay1 durdurma kurali olarak asagidaki genel kural tanimlanmaigtir:

As1 uygulamasindan sonraki ilk 7 giin igerisinde, arastirici tarafindan saptanan veya goniillii
tarafindan bildirilen herhangi bir 3. derece advers olayin saptanmast halinde ¢alisma durdurulmasi.

Advers Olaylar tiim ¢alisma boyunca kaydedilecektir. Son kan 6rneklerinin 365. giinde alinmasi
planlanmistir. Arastiricilar her bir advers olay ile nedensellik iliskisini degerlendireceklerdir.
Goniilliiler tarafindan bildirilmis tiim lokal (as1 uygulama yeri ilintili) advers olaylar calisma asis1
ile ILINTILI olarak kaydedilecektir. Caligma igin goniillii tarama déneminde yapilan hematolojik
ve biyokimyasal parametreler ayrica idrar muayenesi bir tam seri olarak asilama oncesi (0. giin) ve
ilk asilama sonrasinda (1., 7., 14., 22., 35., 43. giin ayrica ,2.,3.,4.,5., 6., 8., 10. ve 12. aylarda)
tekrarlanmas:.

Istatistiksel Analiz
Guvenlilik:

[lk as1 dozu sonrasi 43. giine kadar advers olay gdzlenmis goniillii sayis1 ve orani degerlendirilerek
ve yizde olarak raporlandi. Giivenlilik profilleri as1 gruplari arasinda ve plaseboya karsi diskriptif
olarak karsilastirildi.

I.VIl. Sonuclar
Gonullt Dispozisyonu:

44 gonalltye 3 grup halinde ¢ift kér olarak arastirma tirtinleri verildi. Her goniilliiye rastgele sirayla
tek bir intramiiskiiler dozda Inaktive COVID-19 3 pg/0.5 ml Asi, Inaktive COVID-19 6 ug/0.5 ml
Asi veya 0.5 ml plasebo Asis1 0. ve 21. giinlerde verildi.

Gonulli No. Ik Asilama tarihi
001 05.11.2020
002 06.11.2020
003 13.11.2020
004 14.11.2020
005 - 015 18.11.2020
016 — 020 19.11.2020
021 - 028 20.11.2020
029 - 041 21.11.2020
042 — 044 23.11.2020

Tablol.1. Faz 1 klinik arastirma goniillii dizpozisyonu
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[.VII. 1. Etkinlik Sonuglarr:
Immiinojenite;

12 defa asilanan goniilliiler, 1. agilamadan sonra olmak {izere asagida belirtilen giinler sonra
ilgili oranlarda pozitif serokonversiyon gostermistir. Tedaviler arasinda istatistiksel agidan
anlaml bir fark gézlenmemistir.

Day 28 Day 35 Day 43
Ipg 60 24 023 % 100 %4
6 pg 88 4 100 %@ 100 %4

Tablo 1.2 1.as1lama sonrasi pozitif serokonversiyon
Ayni siirelerde ortalama IgG degerleri ise asagidaki gibidir:
Day 28 Day 35 Day 43
Ing 5.0 9.4 10.9
6 ng 71 10.0 11.7
Tablo 1.3 1.as1lama sonras1 IgG

Plasebo alan gonillilerde bu sirecte hi¢ pozitif serkonversiyon goriillmemistir.

537-1_kinetics of IgG formation
Day 0 - Day 43
geomeftric means

-+ T1(3mcg)
0.6- A = T2 (6 mcg)
E —— Placebo
2
D 0.4- .
] T
o T
0.2 e
f/‘:i- — — — & —k—k
0.0 1 1 1 1 1 1
0 10 20 30 40 50

Day

Sekil 1.1 0. Ve 43. Ginler pozitif serkonvansiyon
Notralizan Antikor:

As1 uygulanan goniilliilerden sadece 5 tanesinde ve plasebo uygulanan higbir goniilliide
noétralizan antikor Olciilememistir. As1 uygulanan toplam 32 goniilliiniin 27’sinde, 1. Dozdan
35 giin sonra 2’den yiiksek titre 6l¢iilmiistiir.

Sayfa 19 /233 TAE KLiNiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



3l

[/
i

HE

ETAE

Asagidaki figiir a1 dozlari i¢in nétralizan antikor olusum kinetigini gostermektedir. Bu figiir 3
mcg dozunun, 6 mcg dozdan asagi kalir yani olmadiginmi gostermektedir.

=
5]
]

-+ T1(3 mcg)
= T2 (6 mcg)

:

N

neutralizing antibody titre
(=]
1
[

- 1 1 1 1 1 1
30 35 40 45 50 55 60
Day

Sekil 1.2 As1 dozlari igin nétralizan antikor olusum kinetigi

Ayni siirelerde ortalama ndtralizan antikor degerleri ise agagidaki gibidir:

Table §, Synopsis: Neutralizing Antibodies, MN Assay Table 2, Synopsis; Nentralizing Antibodies, MV Assay
(arithmetic means = s.d.) S ’ . ’ -
(geometric mMeans)
Treamment Day 35 Day 43 Day 56
Treatment Day 35 Day 43 Day 56
T1 (3 ng) 0.5 058 1.7
=6.2 £3.5 =70 T1 (3 pg) 7.9 04 10.4
T2 (6pg 6.4 0.5 11.5
e o N T2 (6 ng) 6.1 0.1 10.8
Tablo 1.4 Nétrolizan antikor degerleri-GM Tablol1.5 Nétrolizan antikor degerleri-AM

Calismanin ge¢ fazinda (2. aydan sonra) gerek IgG gerekse noétralizan antikor degerlerinde
azalmalar goriilmiistiir.

Mikronétralizasyon Testi Sonuglari;

Sekil 5'in dagilim grafigi, mikrondtralizasyon (MN) deneyinden elde edilen ayri serum
sonuclarinin dagilimini gdsterir. Sonuglar, hem verum grubu ("Pozitif"; iki asilama dozu arasinda
fark yok) hem de plasebo grubu ("Negatif") i¢in notralizasyon titreleri olarak verilmistir.

Plasebo ile tedavi edilen gruptan Sera, 35. Gilinde nétralizasyon titresine sahip degildi.

Asi ile tedavi edilen deneklerden alinan 32 serumdan 27'si (%84) 35. Giinde pozitif bir tepki
gosterirken, verum ile tedavi edilen bes denek (%16) (6, 15, 20, 25, 26 numarali denekler) notralize
edici aktivite eksikligi sergiledi 35. Giinde (asagidaki Tablo 5 - 6'ya bakiniz). 4 — 24 titre araliginda
pozitif bir yanit (%50 CPE inhibisyonu) elde edildi. T1'den (3 pg) sonra 13 pozitif yanit veren i¢in
elde edilen geometrik ortalama titre 7.9 ve testten sonra 14 pozitif yanit veren i¢in elde edilen
geometrik ortalama titre T2 (6 pg) 6.1 idi. Bu degerler icin istatistiksel bir fark gézlenmedi. 35.
Gunde nétralize edici antikor titresi olmayan bir denek (no. 25) ayrica 35. Giinde diisiik bir ELISA
antikor yanitina sahipti (OD 450 < 4x plasebo yanit1). Nétralize edici aktiviteye sahip olmayan dort
baska denek (no. 6, 15, 20, 26), ELISA ile spesifik antikorlarin olusumunu gosterdi, ancak daha
diisiik aralikta (OD 450 <= 5x plasebo).
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Sonug olarak, asilanmis deneklerden alinan serumlarin %84', mikrondtralizasyon deneyinde
pozitif bir yanit sergiler. Bu genel sonug, uygulanan iki as1 dozu (3 pg; 6 pg) arasinda ayrim
yapilmaz.

Jmplt | gaeds | Davss smomh | SRR gieas | Dayss pr—
[ I} BEGRENE | - | | NEGATIVE
116 it NEGATIVE I_ I_ NEGATIVE
. 1% 1 NEGATIVE NEGATIVE
Tble 6 ing antibody results for T2 = 6 pg v b F F
ubjectma, | Day 3% Vieer | Microneusmalizas ! 1 1 [ 1% 116 NEGATIVE
12 1 & 1 ] HEGARE o 1% 18 NEGATIVE
N a0 |1 T NEGATIVE  ° 1 I NEGATIVE
i ) 14 1 T NEGATIVE 1 1 NEGATIVE
110 1 10 W13 Ll (] NEGATIVE - 1 1 MEGATIVE
s 1 1 il ] | EREE 1 1 NEGATIVE
16 » 1 T MEGATIVE 1 1 NEGATIVE
1 i [ 1% 1 11 MEGATIVE 1 1 NEGATIVE
] V19 1 18 [ T 1 1 NEGATIVE
B - % T [ 1 i MEGATIVE
= " [T 132 % (e 1 1 MEGATIVE
. . vai | 1% L8 [ EECTEEE . REGATIVE
" & Table 7: Nentralizing antibody results for Dayv 43, Month 2 and Month 4
159 il L] Tahle §: Nentralizing Antibadies (reciprocal titre) after 2 vaccination, evalnated by MN Assay,
30 ] 8 dose 3 meg (T1)
64 | arithmetic mean Dexmiptive Statistics Doy 35 Dy 43 Day 38 Month 4
6.1 geomerric mesn drer (ZMT) post lstdese | (post Istdose} | (post lstdose} | (post 1st dese}
14 lsample sire Arithmatic mean g5 23 117 n=1)
138 lsedder. Standard deviation 62 i3 T nl
037 lev Number 3 3 13 1
Minimim 4 -] -] ]
- Mamimum 24 16 32 b
5 ® Cepmetric mean 2 84 104 Bn=1
Tl “Valuss of Dy 35 taken Fom previous evalostion
20 Table 9 Nentralizing Antibodies (reciprocal titre) after 2nd vaccnation, evaloated by MN As=zay,
" b dose 6 meg (T2)
2 Descriptive Statistics Ty 35 Day 43 Day 56 Manth 4
s e post 1stdose | (post lstdose) | (postlsidose) | (post lstdose)
Arithmetic mean G4 5] 115 il
5 oo Cut off value Standard deviation 1z 32 41 nd
< Number 14 18 16 0 [l negatve)
& & Minirm 1 8 8 nd
Q Mamimum 12 16 16 nd
Gepmetric mean 6.1 o1 10.8 nd
Figure & Neutralizing Aufibody Titers “Values of Dav 35 taken from previous svaluation

Sekil 1.3 Nétrolizan antikor tablo ve titresi Sekil 1.4 Notrolizan antikor tablolar(35.giin,43. Gun ,56.gin, 4.ay)
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Figure & Kinetics of neutralizing antibody formation for T1 = 3 pz (a) and T2 = 6 pg (b) between

Dy 35, 43 and Month 2

5301 _Mieranmtral salion A sy

T1_vs T2
oy 35 - By 43 - Gy 34 - Doy 123

Hpematne mEans)

Bay

a b
Figure 7: Comparizen of Arithmetic means (a) and Geometric means (b) of entralizing antibody titre
for T1=3 pg and T2=6 pg for Day 35, Day 43, Month 7 and Month 4 levels.

2dminizterard, have po quantifiable titres

Sekil 1.5 35.giin, 43.giin, 56.gln, 2.ay,4.ay grafik ve GM, AM egrileri

Immiinofloresan Antikor Testi; ERUCOV-VAC (inaktive viriis asis1) ile 1. asilamadan sonra 0.
Giin ve 35. Giinde alinan faz I ¢aligma goniilliillerinden alman serumlarda spesifik antikorlarin
arastirilmasi i¢in immiinofloresan uygulandi.

VERO hicreleri, 96 kuyucuklu plakalarda verildi ve 1 saat siireyle 37°C'de 100 FFU (Odak
Olusturma Birimi) SARS-CoV-2 virlis siispansiyonu ile islendi. Bu siirenin ardindan
stipernatantlar uzaklastirilmig ve hiicreler %5 CO2 igeren nemli atmosferde 370C'de 48 saat
boyunca %1 CMC (karboksimetilseliiloz) ile kaplanmustir. Hiicreler daha sonra %10 formaldehit
soliisyonu ile sabitlendi, ardindan Triton X-100 igeren PBS tamponu ile gegirgenlestirildi. % 5 siit
tozu iceren PBS ile bloke edildikten sonra 0. Gun ve 43. Giin alinan ve primer antikorlar igeren
serumlar TBST tamponu ile 1:150 oraninda seyreltildi ve hiicrelere 1 saat siireyle eklendi, ardindan
3 yikama, 1:1000 oraninda seyreltildi. ikincil antikor (konjuge kegi-anti-insan IgG-FITC) ve 1 saat
daha fazla reaksiyon. Viriise bagl antikor kompleksleri daha sonra bir immiin floresan mikroskobu
ile analiz edildi.

Sonuglar; Plasebo ile tedavi edilen tum gondlldlerin (no. 5, 7, 9, 11, 12, 13, 27, 27, 34, 37) 43. gin
serumlar1 negatifti, oysa tiim Giinlerde anti-SARS-CoV-2 spesifik antikorlar bulundu. Asi ile
tedavi edilen gonulltlerden 43 serum. Kalitatif bir temelde, T1 = 3 pg doz ve T2 = 6 pg dozdan
elde edilen serumlar arasinda belirgin bir fark bulunamamastir.

I.VILIl. Guvenlik Sonuglari:

Giivenlik degerlendirmesi, her dozdan 6nce 0.saatte (doz uygulamadan 6nceki 60 dakika icinde),
2.saat, 4.saat, 8.saat, 12.saat ve 24.saatlerde, 3., 4., 5., 6., 7. ve 14. Giinlerde ve her asi
uygulamasindan sonra 43. Gilinde gerceklestirilmistir. ilk uygulama. Ayrica 1, 7, 14, 21, 22, 28, 35,
43. Giinler ile 2, 3, 4, 5, 6, 8. Aylarda tarama sirasinda ve uygulama sonrasinda laboratuvar
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giivenlik verilerinin incelenmesi igin kan 6rnekleri almmustir. Son gonullinin 43. glndnde,
caligma protokoliine gore bir ara giivenlik degerlendirmesi yapilmustir.

05.01.2021 kesme gliniine kadar ciddi veya ciddi bir advers olay gorilmedi. En 6nemli advers olay,
ilk asilamadan (23.11.2020) 15 giin sonra, 08.12.2020 tarihinde alinan COVID-19 RT-PCR pozitif
testi olarak bir goniilliide goriilmiistiir. Pozitif test, ertesi giin (09.12.2020) yapilan tekrar COVID-
19 RT-PCR testi ile dogrulandi. Asilamadan 6nce 18.11.2020 tarihinde yapilan ilk COVID-19 RT-
PCR testi negatif ¢ikti. Ik agilamadan sonra 7. ve 14. giinde yapilan giivenlilik kan laboratuvari
sonuglarinin normal referans araliklarindan bazi sapmalar gosterdigi gézlemlendi, ancak bunlar
Arastirmacilar tarafindan Klinik Olarak Ilgili Degil (NCR) olarak degerlendirildi. Yalnizca
WBC'nin 07.12.2020 tarihindeki diisiisii Klinik Olarak Ilgili olarak not edildi ve Arastirmacinin bu
testi tekrarlamas1 gerekti. 10.12.2020 tarihinde yapilan tekrar testi, WBC'nin referans araliginda
normal sonuglar gosterdi. Bu goniillii i¢in kod ilk asilamanin 17. giintinde (10.12.2020) kirild1 ve
bu denegin ERUCOV-VAC 3 ng/0.5 ml As1(0.5 ml i¢inde 3 pg inaktive COVID-19 virlisu iceren)
aldig1 goriildii. ilk yonetim giiniinde. Advers olayin ilaca olan iligkisi, Arastirmaci tarafindan
“Muhtemel olmayan” olarak degerlendirilmistir. Yukarida belirtilen COVID-19 RT-PCR pozitif
testi disinda, ilk asilamadan sonra 44 kisiden 9'unda (%16) ve 43 kisiden 2'sinde (%5) en fazla
goriilen yan etki enjeksiyon bolgesinde agriydi. ) ikinci asilamadan sonra. Ayrica ¢calisma sirasinda
enjeksiyon bolgesinde sislik, bas agrisi, sol palmar bolgede parestezi, panik atak ve tagikardi
goriildii. Calisma sirasinda “derece 3” olarak degerlendirilebilecek “siddetli” Advers Ilag
Reaksiyonu (ADR) bildirilmemistir. Advers olaylarin ¢ogu (18/23) “derece 1 (hafif)” olarak
degerlendirildi ve geri kalan advers olaylar — COVID-19 RT-PCR pozitif testi dahil — (5/23)
“derece 2 (orta) olarak degerlendirildi. )”. Asagida, her goniilliiniin calismanin baslangicindan 43.
Giine kadar advers olaylar igeren ayrintili bir tablo verilmistir.
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Adverze Events by Treatment at Ounzet of

Adverse Event (no. AE
Dirug Relationzhip h AE) Treatment T1 | Treatment T2 Placebo
i (3 ng/0.5 ml (6 ng/0.2 ml |(NaCl 0.9 %%
Vaccine) Vaccine) (0.5 ml)

iy pain and'or swelling at q -
possible the injection site (10} " . 0
possible headache () 2 4 0
unlikely headache (1) 1 0 0
unlikely weakness (3) 1 2 0

likaly positive PCR-COVID- 4 0 0

i 19 test (2) B

umlikely arthralgia (2) 1 1 0
unlikely cough (2) 1 1 0

likely unnary tract nfection o 1 o

- 1)
possible paraesthesia in lef 1 0 0
palmar ate (1)
unlikely toothache (1) 1 0 0
. tranma to right second

unlikely finger (1) 0 1 0
wmlikaly tinnitas (1) 0 1 0
unlikaly muscle pain (1} 0 1 0
unlikely runoy nose (1) 0 1 0
unlikely dizziness (1) 1 0 0
umnlikely vomting (1) 1 0 0
umlikaly chill {1} 0 1 0
unlikely sore throat (1) 1 0 0
unlikely panick attack (1) 0 1 0
unlikely tachyecardia (1) 0 1 0
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Tablo 1.7 Calismanin ilk 43 giiniinde en sik goriilen advers olaylarin goriilme orani

Type of ADR/SAE

Placebo
(n=10)

Vaccine doss
Fpugin=17)

Waccine dose
Bug(n=17)

p-value (chi-
square test)

Injection Site Adverse Drug Reactions

Pain/sensitivityat | O 5(5/17;29.4%) | 5(4/17;235%) | ns (p=0.1730)
injection site

Systemic Rreactions

Headache 1] 2(2/17;11.8%) | 4(2/17;11.8%) | ns. (p=0.5236)
Positiv PCR test 0 1(1/17;59%) |0 n.a.

Toothache Q 1(1/17;5.9 %) 0 n.a.

Urinary tract Q 0 1(1/17; 5.9%) n.a.

infection

Paresthesia left 0 1(1/17;5.9%) 0 n.a.

palmar site

Panic attack Q 0 1(1/17; 5.9%) n.a.
Tachycardia 4] 0 1({1/17; 5.9 %) n.a.

Dizziness 1] 1(1/17;59%) 0 n.a.

Vomiting Q 1(1/17;5.9 %) 0 n.a.

Weakness Q 1(1/17;5.9 %) 0 n.a.

ns.: not significant (p = 0.05) between T1 (3 pg). T2 (6 pg) and Placebo (chi-square test; n.a.: not applicables)

Tablo 1.8 Calismanin ilk 43 giiniinde goriilen advers olaylarin ciddiyeti ve gériilme orani

Classification ERUCOV-VAC | ERUCOV-VAC | Overall AE/ p-value (Fisher’s

of AE / ADR 3 ug0.5 ml & wg'0.5 ml ADE (n=44 exact test)
(0=17 subjects) | (p=17 subjects) | subjects) SpgvsGus

any grade 13 12 25 ns. (p=0281%)

ADR/AE (13/17: 76.5 %) | (W17;:52.9%) | (22/44: 50.0 %)

grade 1 (mild) 11 9 20 ns. (p=0.4903)
(11/17: 64.7 %) | (&/17:47.1%) | (19/44:43.2%)

grade 2 (moderate) | 2 3 5 ns. (p =0.9999)
(2/17:11.8%) | (L/17:5.9 %) (3/44; 6.8 %)

I.VILIII Genel Sonuc:

ERUCOV-VAC’n her iki dozu da saglikli goniilliilerde iyi tolere edilmis olup yeteri kadar
immunojenisite olusturdugu gozlemlenmistir. Her iki doz ile bilrilkte goriilen advers olaylarin
orani benzer bulunmustur.

Asimnin her iki dozu sonrasinda olusan hiimoral immiin cevaplar arasinda istatistiksel olarak
anlamlhi bir fark bulunmamistir. Bu g¢alismanin 6rneklem biiylikligli yeteri kadar biiyiik
olmadigindan dolay1 calismadan elde edilen p degerlerinin kuvvetli bir istatiksel sonug

veremeyecegini unutmamak gerekmektedir. Istatistiksel acidan daha kuvvetli sonuglar elde
edebilmek i¢in, daha yiiksek orneklem biiyiikliigiine sahip Faz 2 caligmasi yliriitiilmesi

gerekmektedir.
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FAZ I
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II-TURKOVAC KLINIK ARASTIRMASI-FAZ Il
Il.I Calisma Bashgi:

“Hiicre kiiltiiriinde hazirlanan iki farkl yitilikte inaktif COVID 19 Asisi ERUCOV- VAC m,

saglikly goniilliilere intramuskiiler yoldan iki kez uygulamasimin etkililiginin, immunojenisitesinin
ve giivenliliginin incelendigi, plasebo kontrollii, randomize, ¢ift kor, tek merkezli, Faz 11 klinik
arastrmast”

ILLIl. Calisma Kodu:

Protokol Kodu: IDEAL00620-EU02-PK537-3

TUSEB Kodu: TSB-VAC-COV-ERU-F2.0B

IL.IIl. Gahsmanin Yapildigi Merkezler ve Arastirici Bilgileri:
[L1I. I. Koordinator Merkez:

Kayseri Erciyes Universitesi Tip Fakiiltesi Hakan Cetinsaya Iyi Klinik Uygulama ve Arastirma
Merkezi,

ILIILI. Koordinator Arastirmaci:

Dr. Gamze Kalin Uniivar

[LILIL. Gahigmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Calisma tek merkezde gergeklestirilmistir. Sorumlu Arastirmacist Dr. Gamze Kalin Uniivar’dir.
I.IV. Galismada Kullanilan Uriinler:

Karsilastirma triinii /yéntemi Plasebo; Plasebo As ile esit miktarda (0.5 ml) kas i¢ine %0.9 salin
(NaCl) kullanilacaktir. Plasebo iiriin Kocak Farma Ila¢ ve Kimya Sanayi A.S.’nin, Organize Sanayi
Bolgesi Fatih Cad. 11. Sok. D:3, Cerkezkdy / Tekirdag adresindeki tesislerinde tiretildi.

ILV. Calisma Dizaynu:

Arastirma kollar

I. Kol: ERUCOV-VAC 3 pg/ 0.5 ml Asisi (inaktif covid 19 asis1) goniilli grubuna 3 pg dozda
intramuskiiler olarak 0 ve 21. giinlerde olmak {izere 2 kez uygulanacaktir.

I. Kol: ERUCOV-VAC 6 pg/ 0.5 ml Asis1 (inaktif covid 19 asis1) goniillii grubuna 6 pg
dozda intramuskdler olarak 0 ve 21. gunlerde olmak (izere 2 kez uygulanacaktir.

I11. Kontrol(plasebo) grubuna ise 0.5 ml %0.9 salin intramuskiler olarak 0 ve 21. gunlerde
olmak iizere 2 kez uygulanacaktir.
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I1.V.I. Galismanin Amacit:

Arastirmanin amaci: Bu ¢aligmanin primer amaci, yeni gelistirilen inaktif covid 19 asisinin etkililik
ve immunojenisitesini ve sekonder olarak da giivenliligini gostermektir. Arastirmanin kapsami:
Etkililik, immunojenisite ve guvenlilik

I1.V.1l. Caligmanin Siiresi:

Arastirma siiresi: Toplam Goniillii temini ile birlikte yaklasik olarak 16 ay
Etik Komite Onay Tarihi: 01.02.2021

TITCK Onay Tarihi: 04.02.2021

[k Géniillii Alim Tarihi (Arastirmanin baslangic1); 05.02.2021 ilk génuilli 10.02.2021 tarihinde
alindu.

Son Goniillii Alim Tarihi; 05.06.2021

Sonlanim noktasi: 259 goniilliye ulasmasiyla ve Nisan 2021 tarihinde 2.dozlarinda
tamamlanmasiyla veriler yerel komite onayiyla daha genis yan etki ve asi1 etkinlik degerlendirmesi
icin faz 3 klinik arastirmasina gecildi. Son goniilliinlin alinmasindan 1 sene sonra tamamlandi.

I1.VI. Caligma Metodolojisi:

Klinik Arastirmanin Sonuglarin Degerlendirmesi Plani/Metadolojisi
I.VI. . Etkinlik:

Immiinojenisite:

Bu inceleme humoral ve hiicresel diizeyde immiin cevaplar bazinda her agilamadan sonra yapildi.
Bu cevaplarin agilamadan sonraki 12 ay i¢indeki kaliciliginin incelenmesi ise, agilama sonrasi 12.
aya kadar surdiraldu. Bu amagla as1 uygulamasi yapilacak giinlerde (0., 21. giinlerde) asilamadan
once (pre-doz), ve ilk agilamadan, 7, 14, 21, 28, 35, 43. giinde ayrica 2., 4., 6., 8., 10. ve 12. aylarda
kan numuneleri alinalarak ve asagida belirtilen immiinolojik incelemeler gergeklestirildi. Antikor
titresinin temel degerlendirme parametresi 43. giin alinan kan numunesinde degerlendirildi.

Immiinolojik degerlendirme iki temel kriter {izerinden yapilmasi planlandi. Bu parametreler
iizerinden yapilan degerlendirmeler, ¢alismanin farmakolojik/farmakodinamik etkilerini
incelemeye yonelik bélimleri olusturmaktadir.

A. Humoral Immiin cevabin saptanmasi:

1. Asi1 spesifik IgG yanitinin saptanmasi amaciyla goniillillerden alinacak kan serumunda asiya
kars1 olusacak IgG yanit1 ELISA Kkiti ile belirlendi. Ayrica alinan 6rneklerin yedekleri gerekmesi
durumunda analiz tekrarlar1 i¢in saklanmistir. Asi spesifik nétralizan antikorlarin saptanmasi
amaciyla goniillillerden alinacak kan serumunda asiya karst olusan koruyucu antikor miktar
notralizasyon testi ile belirlendi.

B.Hiicresel Immiin Yanitin Arastirilmast:
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1. As spesifik hiicresel immiin yanitin saptanmasi amaciyla goniillillerden kan alinarak ticari bir
kit ile ELISPOT deneyi yapilarak interferon gamma miktar1 belirlendi. Ticari ELISA Kitleri ile
sitokin paneli - TNF-alpha, IFN-y, IL-2, IL-4, IL-5 ve IL-6 — incelenmistir.

IL.VLII. Guvenlik:

Bu as1 i¢in planlanan giivenlilik parametreleri her as1 uygulamasindan sonraki 7 giinliik siirede
goniilliiler tarafindan yasanan ve tanimlanmasi istenen tiim advers olaylar ile goniillii tarafindan
tanimlanmayan ve arastiricilar tarafindan fiziksel muayene veya laboratuvar testleri gibi
muayeneler sonucunda ortaya ¢ikan advers olaylar olmaktadir.

Bu degerlendirmeler, tiim hematolojik ve biyokimyasal parametrelerdeki anomalileri igerir. Ayrica
advers olaylar ¢alisma boyunca, her as1 uygulamasindan 20 dakika sonrasinda klinikte, her
uygulamadan sonra 5 giin streyle telefonla, 7. ve 14. giin takip vizitlerinde, ayrica ilk uygulamadan
sonra 43. giin ile 2., 4., 6., 8., 10. ve 12. ay yapilacak takip vizitlerinde sorgulanmistir. Calisma
ilgili bilim dallarindan olusacak bagimsiz veri izleme komitesince izlenmistir.

Bu calisma, ¢alisma goniilliillerinden birinin 6liimii, yasami tehdit eden ve agiya bagli yasami tehdit
eden bir ciddi veya agir advers olay varliginda derhal durdurulacaktir. Ayrica arastirict ve/veya
Veri Izleme Komitesi herhangi potansiyel giivenlilik sinyali fark ettiginde de g¢aligmanin
durdurulmasi planlanmustir.

Bu c¢alismada ¢alisma durdurma kurallar1 saptanmaktadir. Bu kurallar 3. derece advers olaylarin
(gomiillii tarafindan bildirilen veya arastirici tarafindan saptanan advers olaylar) iizerine
kurulmustur. Dereceleme s6yle yapilmistir:

Derece 0 Advers olay yok

Derece 1 Advers olay hafif
Derece 2 Advers olay orta siddette
Derece 3 Advers olay siddetli

Ayrica bir genel kural olarak ciddi anaflaksi veya ilk 30 dakika i¢inde asir1 duyarlilik reaksiyonu
durumu, ek olarak 6l¢iilen 39.5°C veya daha yiiksek ates ve genel durum bozuklugu da derece 3
advers olay olarak tanimlanmustir.

Gondilliiler her asilamadan sonraki 7. giin ve 14. giin klinige gelecek ve 6zellikle lokal (agri,
kizariklik ve sisme) ve genel (ates, basagrisi, gastrointestinal, kardiyovaskiiler semptomlar, kiriklik
hali ile myaljiler) semptomlar agisindan sorgulanacaklardir. Ayrica goniilliiler ilk asilamadan
sonra, 43. gunde genel bir muayeneden gecirilecek ve genel bir hematolojik ve biyokimyasal
parametreler bazinda degerlendirilmistir.

Calismay1 durdurma kurali olarak asagidaki genel kural tanimlandi:

As1 uygulamasindan sonraki ilk 7 giin igerisinde, arastirici tarafindan saptanan veya gonulli
tarafindan bildirilen herhangi bir 3. derece advers olayin saptanmasi halinde ¢alisma durdurulmasi
yOniinde planlandi.
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Advers Olaylar tiim ¢alisma boyunca kaydedilecektir. Son kan 6rneklerinin 365. giinde alinmasi
planlandi. Arastiricilar her bir advers olay ile nedensellik iliskisini degerlendireceklerdir.
Gontdilliiler tarafindan bildirilmis tiim lokal (as1 uygulama yeri ilintili) advers olaylar calisma asis1
ile ILINTILI olarak kaydedilmistir. Calisma icin géniillii tarama déneminde yapilan hematolojik
ve biyokimyasal parametreler ayrica idrar muayenesi bir tam seri olarak asilama dncesi (0. giin) ve
ilk asilama sonrasinda 7., 14., 28., 35., 43. Giin ayrica ,2., 4., 6., 8., 10. ve 12. aylarda)
tekrarlanmustir.

Immunojenite:

Pozitif antikor cevabi olarak asilama sonrasi, baslangictan en az dort katlik bir artis titresi seklinde
tanimlanmistir. Her grup i¢in antikor seviyeleri ve periferal kan mononiikleer hiicrelerden salinan
sitokinler i¢in aritmetik ortalama, standart sapma, medyan, minimum ve maksimum degerler,
geometrik ortalama ve % 95 giiven aralig1 seklinde verilecektir. Gruplar arasinda hipotez testi
(Student’s t-test) 0.05’1lik a degeri ile yapilacaktir. Eger gruplar arasinda istatistiksel olarak fark
goriiliirse (p < 0.05), diisiik doz ve orta doz gruplart arasinda karsilagtirma, logaritmik olarak
doniistiiriilmiis antikor titre degerlere ANOVA analizi uygulanacaktir (% 95 giiven araligi; iki
tarafl1).

[statistiksel analiz
Guvenlilik:

l.agilamadan sonraki 43. giine kadar advers olay gozlenmis gontllii sayist ve oranmi
degerlendirilecek ve yiizde olarak raporlanacaktir. Giivenlilik profilleri as1 gruplar1 arsinda ve
plaseboya kars1 diskriptif olarak karsilagtirilacaktir.

[1.VIl. Sonuglar:

Gonullu Dispozisyonu:

376 gonulli tarandi

3 ug/0.5 ml grubu 6 ug/0.5 ml grubu Plasebo grubu
100 gondlla 1. agt 100 gonilla 1. Asi 50 gondilla 1. Asi
Gonullu 045 (PCR+), 048]
(CAO), 053 (PCR+), 096 Gonallt 061 (kisisel),

Gonullt 094 (kisisel) ve

— (kisisel), 123 (kisisel), | 1111 (CAO) ve 130 (PCR+)| | 166 (PCR +) erken ayrildi

210 (PCR+) ve 230 erken ayrild
(PCR+) erken ayrildi

— 93 gonulli 2. Asi — 97 gonalla 2. Asi — 48 gonllli 2. Asi

Sekil 2.1 Faz 2 gonilli dispozisyonu
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238 gontilli devam ediyor

3 ug/0.5 ml grubu 93 Gonulla
088 (kisisel) erken ayrildi

3 ng/0.5 ml grubu 92 Gonulli
058, 074, 149, 194 ve 220
kisisel nedenlerden dolayi

ETAE

6 ug/0.5 ml grubu 97 géniilld,
Gonulla 233 (kisisel) erken
ayrildi

Placebo grubu
48 tamamladi

6 11g/0.5 ml grubu 96 gondillii)
GOnlli 093 (biontech ile
asilandi); 147, 148, 179 ve

246 kisisel nedenlerden

erken ayrildi dolayi erken ayrildi
&7 gonilla
91 gondlld
4]
4. J'—'W' 3 ug /0,5 grubu 6 g /0,5 grubu
1

43 goniilld, 4. ayda 3.
dai 3 pg /0.5 Azisim
almiay kabul et

almadan kantral gruburnida
takip eldimeyl kabul eth
Ganullu 0%, 078, 216

14 ganlilld, 2. dozu

(kigisel) erken aynidi

30 pbn L whi prutoiach g
gl i s atli. Goaily
05, 175, 167, 196, 20 v 19
gl rchasdarli arkoas ayn

Giniilli 037, 193, 201,
215, 217, 236, 243 ve
a4 kigisel nedenlerden)

dalay erken aynkd

43 ginilli

11 gonilla I

24 gindilli

— 83 ganalld

Génalli 032, 099 ve

6. Aydan sonraki erken aynlan

lar

— 190 kigicel nedenlarle
erken aynldi

B. Aydan sonraki erken ayrilan

lar

Ganiilli 018 ve 101
—kigical nedenlarle arken
ayrildi

Toplamda 51 goniilli c¢alismadan erken

tamamlamigtir

[ nedenlerle arken ayrikd

Gonilld DET kijsel

Gondlli 160 we 223
kizizel nedenlzrle
erken aynldi

ayrilmag 199

Gondlli 228 kigisel
nadenlerden dolayi
erken ayrildi

Gondlli 128 kigisel
nadenlerden dolayi
erken ayrildi

gonilli  calismav:

Sekil 2.2 Faz 2 gonilli dispozisyonu 43.giin ara degerlendirme

I1.VII. I. Etkinlik Sonuglarti:

Immunojenisite; Ara degerlendirme 43. giinde yapilmistir: 14, 28 ve 43. giinlerde ELISA baglh IgG

serokonversiyon gosteren gonulli ylzdesi

Tablo 2.1°de analitik sonuglar ise sekil 2.3’te gosterilmektedir:

Tablo 2.1: As1 dozlarina gore 14, 28 ve 43. giinlerde ELISA bagh IgG

serokonversiyon gosteren gonilli ylizdeleri

Doz / Giln Gin 14 Gun 28 Gin 43
3 ug % 36 % 82 % 100
6 ug % 33 % 78 % 100

*Plasebo i¢in anlamli bir IgG artis1 dl¢tilmemistir.
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Dozlar arasinda istatistiksel olarak anlamli bir fark gézlenmemistir.

537-3_kinetics of IgG formation

Day 0 - Day 43
geometric means
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Sekil 2.3 as1 dozlarina gore analitik sonug

Plazmada olgiilen IgG miktarlar1 2. aya kadar artig gostermis ve sonrasinda diislise gegmistir.
Igili diisiis sekil 2.4’de gosterilmektedir. Yine dozlar arasinda anlamli bir fark gdzlenmistir.

537-3_ELISA anti-spike protein IgG 537-3_ELISA anti-spike protein IgG
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Sekil 2.4 Plazmada 6lgllen IgG nin zamana kars1 6l¢giilen miktar grafigi

43.glinde Mikrondtralizasyon yontemi ile notrazlizan antikor agisindan serokonversiyon gosteren

gonulla yizdesi

tablo 2.2°de analitik sonuglar ise sekil 2.5’de gosterilmektedir:

Tablo 2.2: As1 dozlarina gore 14, 28 ve 43. giinlerde ELISA bagh IgG
serokonversiyon gosteren goniilli ylizdeleri

Doz / Giin Glin 43
3 ug % 94.6
6 Ug % 99.0

*Dozlar arasinda istatistiksel olarak anlamli bir fark gézlenmemistir.
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Vaccine dose T1=3 mcg, T2 =6 mcg vaccine dose T1=3mcg, T2 =6 mcg

Sekil 2.5 43. giinde nétralizan antikor olusumu

Nétralizan Antikorlarin plazmada 6l¢iilen miktarlar: 2. aya kadar artis gostermis ve sonrasinda
disiise gecmistir. Ilgili distlis figlir 4’de gosterilmektedir. Yine dozlar arasinda anlamli bir fark
gozlenmistir.

537-3_Microneutralization Assay
(geometric means)
Day 43 - Day 56 - Month 4 (Day 122)
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Sekil 2.6 Notralizan Antikorlarin zamana karsi 6lgiilen miktar grafigi

4. ayda, kabul eden goniilliilere uygulanan 3. 3ug/0,5 ml asisindan sonra, kontrol grubuna gore
as1 uygulanan grupta hem IgG (sekil 2.7) hem de nétralizan antikor (sekil 2.8) istatistiksel
acidan anlaml artiglar gdzlenmistir.

537-3_3rd vaccination_anti-S1 ELISA-lgG
vs control {2 vaccinations)
geometric means

4000+
- 3rdvacc T1 (3 mcg)

- = control T1 (3 mcg)

ELISA binding AB titre
(endpoint dilution)
] 5 2
S H ]
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=

Sekil 2.7 4. ayda booster as1 yapilan goniilliilere kars1 yapilmayan goniilliilerin plazmalarinda IgG miktari
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Sekil 2.8 4. ayda booster as1 yapilan goniilliilere kars1 yapilmayan géniilliilerin plazmalarinda nétralizan antikor miktari

Calismanin sonraki asamalarinda 6zellikle sadece 2 doz alan goniilliilerde antikor oranlari hem
IgG hem de notralizan antikorlar i¢in hizli bir sekilde diisiis gostermistir.

ILVII. IIl. Gavenlilik Sonuglari:

1. ve 2. asilamalardan sonra 14 gune kadar toplam 244 advers olay kaydedilmistir.
Bunlardan 3’0 ciddi advers olay (kayak sirasinda dusme, kalp krizi ve COVID-19
enfeksiyonu) olarak gézlenmistir. COVID-19 enfeksiyonu tam iyilesme gosterirken,
kayak sirasinda dusen gonullinun tedavisi devam etmekte, kalp krizi gegiren gonullt
ise Olmustur. Bu agsamada caligsmaya devam edip etmemek konusunda Etik Kurul ve
TITCK’nin fikri alinmig olup, ¢alismanin devamina karar verilmistir. Ciddi advers
olaylarin disinda, bu sure zarfinda en sik gorllen advers olay olan enjeksiyon
bolgesinde agri (23 adet), plasebo alan gonullilerde gdézlenmemigtir. Bunun disinda
gonullilerde % 2’den blyuk oranda gorulen advers olaylar basagdrisi, gugsuzluk,
mide bulantisi, artralji, yorgunluk, dis agrisi ve bas donmesi olmustur.

Calismanin 43. guninden sonra 2 tane daha ciddi advers olay (bdbrek tasi ve
yuksekten dusme nedeniyle ayak bileginin kirilmasi ve gorulmugtur. Her iki durumda
da gondullilere uygulanan arastirma trUnleri birincil sorumlu olarak tespit edilmemistir.

3. doz asidan 2 ay sonrasina kadar, booster agiy1 alan gonullulerde toplam 16 yan
etki goruimustar.

Calisma sonuna kadar toplam 250 gonulliden 149’unda 425 advers olay
kaydedilmistir.

Yukarida belirtilen 2 ciddi advers olay (kayak sirasinda dusme, kalp krizi) diginda tum
advers olaylar sekel birakmaksizin iyilesmistir. Bunlara ek olarak 2 génalli COVID-19
enfeksiyonu sonrasinda PCR testlerinin tekrarlanmasi icin klinige geri ddonmemigtir. O
nedenle PCR testlerinin negatife dénip ddénmedigi bilinmemektedir. ilk 43 giinde
gorulen advers olaylari gosteren tablo 2.3 asagida verilmektedir.
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Tablo 2.3 ilk 43.giinde gériilen advers olaylar

Placebo group | Vaccine group T1 | Vaccine group T2 | Total ADF/AE W/
(n=350 (low dose, 3 mecg) | (medium dose. (no. subjects and
subjects) (n= 100 subjects) 6 meg) percentage of 250
(n = 100 subjects) in total)
All ADR / AE recorded within 14 days after 1* and 2* Vaccination
Placebo Treatment T1 Treatment T2
any 37 02 115 244
grade 1 16 33 35 84
grade 2 21 59 79 159
grade 3 0 0 1 1
Injection site ADR / AE recorded within 14 days after 1* and 2™ Vaccinatior
pain at inj. site 0 13 10 23 /721 (8.4 %)
swelling™® 1 3 2 6//5(2.0%)
numbness** 1] 4 5/14(1.6%)
Systemic ADR / AE recorded within 14 days after 1¥ and 2™ Vaccination
headache 16 17 19 527747 (18.8 %)
weakness 5 17 16 38//34(13.6%)
positive PCR test 2 1 2 5/15(2.0%)
sore throat 0 3 2 5/05(2.0%)
nausea 0 2 7 9/8(3.2%)
dizziness 3 2 5 10/ 6(24%)
fatigue 0 4 3 T4 7(2.8%)
arthralgia 2 3 3 8/ 8(3.2%)
toothache 0 3 4 717 (2.8%)
muscle pain 1 2 2 5/05(2.0%)
neck pain 0 2 3 5/15(2.0%)
TINNY Nose 0 1 2 3/3(1.2%)
metallic taste 1 1 2 4174 (1.6%)
fever 0 3 2 5074 (1.5 %)
fever with chill 0 1] 2 2H2(=1%)
flu 0 0 2 212 (=1 %)
diarrhea 0 1 2 34
abdominal pain 0 0 2 20
cough 1 0 0 1/
chill 0 2 1 3
light dizziness 0 2 0 2/
low back pain 0 0 2 2/
upper airway 0 1] 1 14

infection
somnolence 0 Q 2 2
myalgia 0 1 1 2/
nryocardial 0 0 1 1/
infarction
gastric pain 0 0 1 141 (=0.5%)
stomach buming 0 1 0 1771 (=0.5%)
left shoulder pain 1 0 0 141 (=0.5%)
bilateral shoulder 0 0 1 171 (=0.5%)
pain
right leg pain 0 0 1 1/ (=0.5%)
left arm pain 0 0 1 1771 (=0.5%)
back pain 0 0 1 1//1 (=0.5%)
chest pain 0 0 1 141 (=0.5%)
cervical pain 0 1 0 1//1 (=0.5%)
dyspnoe 0 0 1 1/ (=0.5%)
ear ache 0 1 0 1//1 (=0.5%)
fllness i the ear 1 0 0 1 /71 (=0.5%)
howling in the ear 1 0 0 1/ 1 (=0.5%)
itching in the eye 0 1 0 141 (=0.5%)
vertigo 0 1 0 1771 (=0.5%)
pain 1ib fracture 0 1 0 141 (=0.5%)
rib fracture 0 1 0 1//1 (=0.5%)
falling during 0 1 0 1771 (=0.5%)
skiing
stuffiness 0 1 0 141 (=0.5%)
imngrown nails (r.f) 0 1 0 1/ (=0.5%)
sneeze 0 0 1 141 (=0.5%)
postnosal drop 0 0 1 141 (=0.5%)
pharyngitis 0 0 1 1771 (=0.5%)
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ILVILII Genel Sonug :

ERUCOV-VAC’1n her iki dozu da saglikli goniilliilerde iyi tolere edilmis olup 18 — 62 yas
araliginda yeteri kadar immunojenisite olusturdugu gozlemlenmistir. Her iki doz ile birlikte
goriilen advers olaylarin oran1 benzer bulunmustur.

Asmin her iki dozu sonrasinda olusan hiimoral immiin cevaplar arasinda istatistiksel olarak
anlamli bir fark bulunmamustir.

Uriiniin gelistiricisi ve analitik merkez sorumlusu olan Prof. Ozdarendeli ile yardime arastirici
Dog. Dr. Sezer ara degerlendirme verilerinden sonra, faz 3 ¢alismasina 3 pg/0.5 ml yitiligi ile
devam edilebilecegi konusunda karar kilmistir.

EK-3: TURKOVAC Faz 1 ve Faz 2 Makalesi “Safety and immunogenicity of an inactivated whole virion SARS-
CoV-2 vaccine, TURKOVAC, in healthy adults: Interim results from randomised, double-blind, placebo-controlled
phase 1 and 2 trials”
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I1I-TURKOVAC KLINIK ARASTIRMALARI
RAPEL FAZ II
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I-TURKOVAC KLINIK ARASTIRMASI- RAPEL FAZ II
lll.I Galigma Bashgi:

“SARS-CoV-2'ye Karsi Rapel Asilamanin Giivenligi, Etkinligi ve Immiinojenitesini Belirlemek i¢in
Cift Kor, Randomize, Kontrollii, Cok Merkezli Faz 2 Klinik Calisma (Hibrid COV-Rapel TR)”

[.1. Galigma Kodu:

Protokol kodu: Hibrid COV-BOOST TR(TSB-VAC-COV-TUR-RF2.02)
lLIII. Gahigmanin Yapildigi Merkezler ve Arastirici Bilgileri:

[L111. 1. Koordinator Merkez:

Ankara Bilkent Sehir Hastanesi

[LILIL. Koordinator Arastirmaci:

Dog. Dr. Ahmet Omma

HLILIL. Caligmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

KLINIK ARASTIRMA MERKEZLERI ARASTIRMACILAR

e Ankara Bilkent Sehir Hastanesi e Dog¢. Dr. Ahmet Omma
e Istanbul Kartal Dr. Liitfi Kirdar e Prof. Dr. Ayse Batirel
.Sehir Haf,tanesi
e [stanbul Umraniye EAH e Dog. Dr. Mehtap Aydin
e Istanbul Sancaktepe EAH e Dog. Dr. Fatma Yilmaz Karadag

Tablo 3.1 Hibrid-Cov merkezler ve sorumlu aragtiricilar
l1I.IV. Galigmada Kullanilan Uriinler:

Calismadaki tiim aragtirma iirlinleri omuza kas igine uygulanmistir.

CoronaVac (Uretici Firma: Sinovac Biotech); COVID-19 Asisi (Vero Cell), inaktive edilmis
aktif bilesen olarak SARS-CoV-2 antijeni igerir ve kullanima hazir siringa veya flakonlara
doldurulur, dozaj enjeksiyon bagma 0,5 mL/600 SU'dur, asinin eksipiyanlari 0,3-0,6 mg/mL
aliiminyum hidroksit, 9 mg/mL sodyum kloriir ve 5.0 mmol/L fosfattir. Cézeltinin pH" 6,8-
7,8'dir. Asi, icinde tabakali ¢okeltilerin olusabilecegi ve ¢alkalama sirasinda topaklar
bulunmayacak sekilde calkalanarak dagilabildigi yanardoner bir siispansiyondur. Cozeltinin
ozmolalitesi 250-400 Osmol/kg olup, insan viicudu araligindadir.
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Eru-Cov-Vac (Turkovac Gegici ismi) Etkin madde olarak inaktive edilmis SARS-CoV-2 antijeni
iceren COVID-19 asis1, beyaz renkli siispansiyon igerisindedir. Adjuvan olarak Alum Gel (AIOH
- INVIVOGEN) kullanilmistir. %2’lik siispansiyonundan son konsantrasyonu %0,05 (0,5
mg/doz) olacak sekilde formiilize v 8.0 / 30-07-2021 edilmistir. Koruyucu ve stabilizer ihtiva
etmemektedir. Sterilite testi Farmakopede belirtilen yontemle gergeklestirilmis olup final {irlin ve
inproses kontroller steril bulunmustur.

lIl.V. Caligma Dizayni:

Calisma icin yapilan power analizi ile as1 kollar1 i¢in en az 111 katilimc1 olmasi planlandi.
Toplam 222 katilimcidan olusan 2 kolun her biri Eru-CoV-Vac ve CoronaVac asilarindan tek bir
doz almak iizere sirasiyla 1:1 oraninda bloklar olusturulup rastgele atanacaktir. Yas ve cins kotast
uygulanacaktir. Randomizasyon islemi Uriinii Yonetim Sistemi (IWRS) ile yapilacaktir. Tibbi
acil miidahale gerektiren durumlarda, goniilliiniin dahil oldugu ¢alisma kolunun bilinmesi
tedavisi agisindan gerekli ise, Arastirict tarafindan ¢alisma korliigii kirilabilir. Acil kérleme
kirilmasi ile ilgili detaylar IWRS sisteminde yer alacaktir. Korliigii kirilan goniilliilerden ¢aligma
siiresince takip vizitlerine katilmalari istenecektir seklinde calisma tasarlanmisti.

l.V.l. Galigmanin Amaci:

Birincil amaglar:
Homolog 2 dozluk bir primer rejimin 2. dozundan sonra en az 90 en fazla 270 gin
gecmesini takiben SARS-CoV2'ye karsi rapel as1 dozlariin giivenligini belirlemek.

Ikincil amaglar:
Homolog 2 dozluk bir primer rejimin 2. dozundan sonra en az 90 en fazla 270 giin
gecmesini takiben SARS-CoV2'ye karsi rapel as1 dozlariin immiinojenitesini belirlemek.

[.V.Il. Calismanin Siiresi:
Aragtirma siiresi: Toplam Goniillii temini ile birlikte yaklasik olarak 16 aydir.
Etik Komite Onay Tarihi: 22.06.2021

TITCK Onay Tarihi: 11.07.2021

[k Géniillii Alim Tarihi (Arastirmanin baslangici); 12.07.2021
Son Goniillii Alim Tarihi; 10.09.2021

Sonlanim noktasi: 222 goniillityle ¢alisma goniillii alimina kapanmistir. Goniilli takipleri ve
calisma devam etmektedir.

lI1.VI. Galisma Metodolojisi:
Klinik Arastirmanin Sonuglarin Degerlendirmesi Plani / Metadolojisi

Mevcut calisma ¢ift kor olarak tasarlanmistir. Calismada arastirma iirliniiniin goniilliiye atanmasi
ve hazirlanmasinda calisma eczacis1 gorev almistir. Calisma eczacist goniilliiye atanan koldaki
Urlinu arastirma ekibi tarafindan belirlenen standart tipte bir siringaya ¢ekerek goniillii numarast,
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goniillii bas harfleri, IVRS kodu ve hazirlanma saati ve tarihini iceren etiketi yapistiristir. Bu
sayede kor uygulama i¢in hazir hale getirilmis olan arastirma iirlinii calisma hemsiresi tarafindan
goniillilere uygulanmistir. Calisma kapsaminda calisma eczacisi haricinde, c¢alisma hemsiresi
dahil caligma ekibi ile goniilliiler kor kalmaktadir. Calismaya 2 as1 kolu igin 111 goniillii alinmasi
planlanmis ve calismada goniilli dahil etme siireci tamamlanmistir. CoronaVac asisinin 2.
dozundan sonra en az 90 en fazla 270 giin gegmis olan goniilliilere 1:1 oraninda randomize edilerek
rapel doz as1 (CoronaVac veya TURKOVAC) uygulanmistir. Goniillii se¢cim kriterlerine uyan
katilimcilara herhangi bir islem yapilmadan 6nce ¢alisma detayli anlatilmis ve Bilgilendirilmis
Goniilli Olur Formu (BGOF)’nu imzalamalari istenmigstir. BGOF’u imzalayan tiim gontilliilere as1
oncesi SARS-CoV-2 PCR testi yapilarak pozitif ¢ikanlar ¢alisma disi1 birakilmiglardir. Ayrica
kadin goniilliiler i¢in ilk as1 dozu uygulamasi dncesinde gebelik testi yapilarak pozitif ¢ikanlar
calisma dig1 birakilmiglardir. Rapel as1 dozu oncesinde ve doz yapildiktan sonra 1. saat, 28. giin,
84. giin ve 168. giinde gontlliilerin vital bulgular1 (agiz sicakligi, oksijen satiirasyonu, kan basinci
ve solunum sayis1) Olciilmektedir. Tiim goniilliiler as1 sonras1 30 dakika boyunca dokiintii, dilde
sisme, ast yapilan kolda agri, sislik, kizariklik, uyusma da dahil olmak {izere advers olaylar
acisindan izlenmislerdir. Advers olaylar uygulama sonras1 7 giin siiresince giinliik olarak,
sonrasinda 168. giline kadar haftalik olarak telefon vizitleri ile rutin takip edilmektedir. Advers
olaylarin siddeti, baslama zamani, siiresi ve varsa tarihiyle birlikte hastaneye basvuru ya da yatis
gereksinimi Veri Toplama Formu’na kaydedilmektedir. Tiim goniillilerden 0 ve 28. giinlerde
immiinojenisite i¢in kan almmistir. Degerlendirilen birincil sonuglar, her 2 as1 grubu i¢in kendi
icinde degerlendirilmektedir. 28. giinde her 2 grupta SARS-CoV2 notralizan antikor ve anti-spike
protein IgG'deki degisim miktar1 degerlendirilecektir. Caligmanin 84. giinlinde her grupta
uygulanan as1 grubu agiklanmaktadir. Her 2 as1 kolu igin SARS-CoV2 nétralizan antikor ve anti-
spike protein IgG Ol¢iimi 84. Gunde tekrarlanmaktadir. Goniilliiler yan etki degerlendirilmesi igin
168. gline kadar izlenecektir.

Bakilacak Parametreler:

a. Beklenen ve istenmeyen advers olaylar

b. Gebelik testi

c. SARS-CoV2 PCR testi

d. Iimmiinojenisite;

-SARS-CoV2-Notralize Edici Antikor

-Anti spike protein 1gG (Siemens Atellica-IM Total (COV2T) S1 antijenine karsi olusan
Ig G antikoru)

VI 1. Etkinlik:

Etkililik;

— As1 kollarindaki goniilliilerde 0, 28 ve 84. giinlerdeki
— SARS-CoV2 noétralizan antikor miktari

— SARS-CoV?2 anti-spike protein IgG miktar1
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HLVLIL Glavenlik:

Guvenlilik;

— Tiim goniilliilerde asilamadan sonraki 7 giin i¢cinde advers reaksiyon insidansi.
— Tiim goniilliilerde asilamadan sonraki 168. giine kadar Ciddi Advers Olaylarin
(CAO) insidansi.

Istatistiksel yontemler;

Istatistiksel analiz i¢in PASW 18.0 for Windows programi kullanilacaktir. Istatistiksel anlamlilik
diizeyi p degerinin 0,05 ten kiigiik olmas1 durumu olarak kabul edilecektir. Tanimlayici istatistikler,
kategorik degiskenler i¢in say1 ve yiizdeler, sayisal degiskenler i¢in ortalama, standart sapma,
ortanca, minimum, maksimum, persentil 25, persentil 75 olarak sunulacaktir. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram ve olasilik grafikleri) ve analitik yontemler (Kolmogrov-
Simirnov/Shapiro-Wilk testleri) kullanilarak incelenecektir. Insidans analizlerinden harig
tutmalara iliskin spesifik varsayimlar altinda, istatistiksel analiz planinda ayrintili olarak
saglanacaktir. Esas olarak gilivenlilik parametrelerini tanimlama ve degerlendirmeyi ve daha
Onceden tanimlanmus istatistiksel hipotezlerle test etmeden daha ¢ok rutin klinik uygulamada
giivenliligini belirlemeyi amaglamaktadir. Istatistiki analiz, prensip olarak 6lgme amaciyla
uygulanacaktir. Birincil degerlendirme kriterleri i¢in, asilamadan sonraki 7 gun iginde advers ilag
reaksiyon insidansi ve agilamadan sonraki 168. giine kadar Ciddi Advers Olaylarin (CAO)
insidanst as1 gruplarinda ayr1 ayr1 sunulmak iizere tanimlayici istatistik olarak Ozetlenecektir.
Ikincil degerlendirme kriterleri igin, as1 kollarindaki géniilliilerde 0, 28 ve 84. giinlerdeki SARS-
CoV2 nétralizan antikor miktar1 ve SARS-CoV2 anti-spike protein IgG miktar1 tanimlayici olarak
sunulacaktir. As1 kollar1 ve placebo gruplari arasinda baglangica gore 28. giindeki SARS-CoV2
notralizan antikor miktar1 ve SARS-CoV2 anti-spike protein IgG miktarindaki degisimler normal
dagilm kosulu saglandigi durumda Tekrarli Olgiimler ANOVA, normal dagilim kosulu
saglanmadig1 durumda ise baslangica gore 28. giin arasindaki SARS-CoV2 nétralizan antikor
miktar1 ve SARS-CoV2 anti-spike protein IgG miktarlarmin ylizde degisimleri hesaplanarak
gruplar arasinda Kruskal Wallis testi kullanilarak incelenecektir. Post hoc analizleri i¢in Bonferroni
diizeltmesi ile Mann Whitney U testi kullanilacaktir.

[I.VIl. Sonuglar:

Calismaya dahil edilen 222 goniilliiniin tiimii asilama sonras1 28. giin vizitlerini tamamlamistir.
Calismada TURKOVAC ve CoronaVac kollarinda ilk 7 giin sonunda sirastyla 37 ve 33, ilk 7-14
giin arasinda sirastyla 3 ve 5 ve ilk 14-28 giin arasinda da sirastyla 5 ve 7 gonillude advers olay
goriilmiistiir. Lokal advers olay gdzlenen génulli sayist TURKOVAC ve CoronaVac kollarinda ilk
7 gin sonunda sirasiyla 31 ve 28, ilk 7-14 giin arasinda her iki kolda da O ve ilk 14-28 giin arasinda
da sirasiyla 0 ve 31°dir. Sistemik advers olay gozlenen goniillii sayist TURKOVAC ve CoronaVac
kollarinda ilk 7 giin sonunda sirasiyla 25 ve 28, ilk 7-14 gln arasinda 3 ve 8 ve ilk 14-28 gin
arasinda da 6 ve 8’dir. Caligmada gorulen tim advers olaylar asagida Gulvenlilik Sonuglari basligi
altinda ilk 7, 7-14 ve 14-28 giin igerisinde bildirilen Advers Olaylarin Lokal/Sistemik Gruplarina
Gore Siddet Dagilimu tablolarinda detayli olarak verilmistir. Hibrid COV-Rapel TR Calismasinin
immdanojenite analizleri icin veri toplama ve analiz islemleri devam etmekle birlikte, yapilan ara
analizler sonucunda 218 goniilliide Wuhan varyantina gére [11/6 oraninda seyreltme ile notralizan
antikor varligt TURKOVAC ve CoronaVac gruplarinda rapel doz as1 dncesi sirasiyla %46,2 ve
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%52,6 iken, as1 sonrasi 28. giinde bu oran sirasiyla %100,0 ve %98,2’ye yiikselmistir. Yine ayni
gonallilerde, Wuhan varyantina gore 01/12 oraninda seyreltmeile de nétralizan antikor varligi ise
TURKOVAC ve CoronaVac gruplarinda baslangicta sirasiyla %24,0 ve %36,0 iken, as1 sonrasi
28. guinde sirasiyla %83,7 ve %86,8 e yiikselmistir. Calismada 217 goniilliide delta varyantina gore
[11/6 oraninda seyreltme ile ndtralizan antikor varligt TURKOVAC ve CoronaVac gruplarinda
rapel doz as1 oncesi sirasiyla %8,7 ve %14,0 iken, as1 sonras1 28. ginde bu oran sirastyla %80,6
ve %71,9’a yiikselmistir. Ayn1 217 gonulliniin, delta varyantina gore ,1/12 oraninda seyreltme ile
de nétralizan antikor varligi ise TURKOVAC ve CoronaVac gruplarinda baglangigta sirastyla %2,9
ve %10,5 iken, as1 sonrasi 28. gunde sirasiyla %52,4 ve %27,2’ye yiikselmistir. Calismanin 217
goniilliiye ait sonuclariyla yapilan ara analizine gore IgG-Spike pozitiflik orant TURKOVAC ve
CoronaVac gruplarinda rapel doz as1 6ncesi sirastyla %57,3 ve %57,9 iken, as1 sonrasi 28. giinde
bu oran sirasiyla %98,1 ve %97,4’e yiikselmistir. immiinojenite analizlerine ait tablo ve grafikler
asagida etkililik sonuglar1 baghigi altinda sunulmaktadir.

Gonulll Dispozisyonu:

236 Assessed for eligibility

14 Excluded
B Withdrew on their own
decision
* 3 PCR positive
2 Failure to meet
inclusion/exclusion criteria
1 Other {moving abroad)

222 Randomised |

108 Received TURKOVAC 114 Received CoronaVac
0 Lost-io-follow-up
4 Discontinued mtervention 0 Lost-to-fallow-
due to causes not related to h > i

0 Discontinued intervention
the vaccine!

Y "

104 Analysed for immunogenicity | | 114 Analysed for immunogenicity

Sekil 3.1 Hibrid-Cov goniilli dispozisyonu

Toplamda 32 goniillii ¢alismadan erken ayrilmig 190 goniillii ¢alismay1 tamamlamaistir.
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[11.VII. 1. Etkinlik Sonugclari:
Immunojenisite:

Sekil 3.2 Tum Goniillillerde Goriilen Igg Spike Pozitiflik Orant

IgG Spike Pozitiflik Orani, n=190
100% 9a77%  ____y %% 97,1%

T~ 912%
90%
80%

62,5%
60% 56,9%

50%
40%
30%

20%

0%
Booster Oncesi- IgG  Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin - Booster Oncesi- I|gG  Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin -
186 18G 1gG 1gG

TURKOVAC CoronaVac

Sekil 3.3 Tuim Gondilliillerde Gérilen Orijinal Viriis Pozitiflik Orani (6 Ve Uzeri)

Orijinal Viris Pozitiflik Orani, n=157 (6 ve Uzeri)

100,0% 97,4% 97,5%

100% T ~— 2%
20%
80%
70%
60%
so% 24,9% 45,6%
20%
30%
20%
10%
0%

Booster Oncesi - Orijinal Booster Sonrasi 28.Giin Booster Sonrasi 84.Giin Booster Oncesi - Orijinal Booster Sonrasi 28.Giin Booster Sonrasi 84.Giin

Viriis - Orijinal Viriis - Orijinal Viriis Viriis - Qrijinal Viriis - Orijinal Viriis
TURKOVAC CoronaVac
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Sekil 3.4 Tiim Goniillillerde Goriilen Orijinal Viriis Pozitiflik Orani (12 Ve Uzeri)
Orijinal Virus Pozitiflik Orani, n=157 (12 ve Uzeri)
100%
88,5%
90%
£0,8% 84,8% 83,5%
80%
70%
60%
50%
40%
30% 26,6%
20,5%
20%
10%
0%
Booster Oncesi - Orijinal Booster Sonrasi 28.Giin Booster Sonras 84.Giin Booster Oncesi - Orijinal Booster Sonrasi 28.Glin Booster Sonras 84.Giin
Virlis - Orijinal Viriis - Orijinal Viriis Virlis - Qrijinal Virtis - Orijinal Viriis
TURKOVAC CoronaVac
Sekil 3.5 Tum Gonullulerde Goriilen Delta Pozitiflik Oran1 (6 ve Uzeri)
Delta Pozitiflik Orani, n=156 (6 ve Uzeri)
100%
90%
80,5%
80%
70,9%
70% \ 64,9% T
60% 57,0%
50%
A40%
30%
20%
9,1% 11,4%
10% '
o 1
Booster Oncesi - Delta Booster Sonrasi 28.Giin Booster Sonrasi 84.Gin Booster Oncesi - Delta Booster Sonrasi 28.Gln Booster Sonrasi 84.Giin
- Delta - Delta - Delta - Delta
TURKOVAC CoronaVac
Sekil 3.6 Tum Gonullulerde Gorilen Delta Pozitiflik Orani (12 Ve Uzeri)
Delta Pozitiflik Orani, n=156 (12 ve Uzeri)
100%
90%
80%
70%
60%
50,6%
S0 41,6%
40%
308 26,6% /' 27,8%
20%
8,9% /
1o 1,3%
0%
Booster Oncesi - Delta Booster Sonrasi 28.Giin Booster Sonrasi 84.Giin  Booster Oncesi - Delta Booster Sonrasi 28.Giin Booster Sonrasi 84.Glin
- Delta - Delta - Delta - Delta
TURKOVAC CoronaVac
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Sekil 3.7 Asilama Sonrasi Ik 5 Ayda Tiim Géniilliilerde Goriilen IgG Spike Pozitiflik Oran

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

IgG Spike Pozitiflik Orani, n=113 (<=5)

100,0% 98,0% 98,4%

T~
v

66,1%
Booster Oncesi- IgG  Booster Sonrasi Booster Sonrasi  Booster Oncesi- IgG  Booster Sonrasi
28.Gun - 1gG 84.Giin - 1gG 28.Giin - IgG
TURKOVAC CoronaVac

88,7%

Booster Sonrasi
84.Giin - IgG

Sekil 3.8 Asilama Sonrasi {1k 5 Ayda Tiim Géniilliilerde Goriilen Orijinal Viriis Pozitiflik Orani
(6 ve Uzeri)

Orijinal Virus Pozitiflik Orani, n=96 (<=5) (6 ve uzeri)

— 88,7%

100,0%
100% \ 95,3% 96,2%
90%
80%
70%
60% 54,7%
50% 46,5%
40%
30%
20%
10%
0%
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi
QOrijinal Virtis 28.Glin- Orijinal 84.Giin- Orijinal Orijinal Viriis 28.Giin- Orijinal
Virlis Virtis Virls
TURKOVAC CoronaVac
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Sekil 3.9 Asilama Sonrasi Ik 5 Ayda Tiim Géniilliilerde Gériilen Orijinal Viriis Pozitiflik Orani
(12 ve Uzeri)

Orijinal Virils Pozitiflik Orani, n=96 (<=5) (12 ve Uzeri)

100%
90%
83,7%
a0, ’ 0,
81,4% 81,1% 79.2%
80%
70%
60%
50%
40%
32,1%
30%
23,3%
20%
10%
0%
Booster Oncesi - Booster Sonrasi Booster Sonras Booster Oncesi - Booster Sonrasi Booster Sonrasi
Orijinal Viriis 28.Giin- Orijinal 84.Giin- Orijinal Orijinal Viriis 28.Giin- Orijinal 84.Glin- Orijinal
Virtis Virtis Virlis Virlis
TURKOVAC CoronaVac

Sekil 3.10 Asilama Sonras1 {1k 5 Ayda Tiim Géniilliilerde Goriilen Delta Pozitiflik Oran1 (6 ve

uzeri)
Delta Pozitiflik Orani, n=96 (<=5) (6 ve Uzeri)

100%

90%

80% 76,7%

69,8%
70% 65,1%
60% \
52,8%

50%

40%

30%

20%

11,3%
10% 7,0%
w 1R
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Delta 28.Giin - Delta 84.Giin - Delta Delta 28.Giin - Delta 84.Giin - Delta
TURKOVAC CoronaVac
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Sekil 3.11 Asilama Sonras1 Ik 5 Ayda Tiim Géniilliillerde Goriilen Delta Pozitiflik Oran1 (12
ve (izeri)

Delta Pozitiflik Orani, n=96 (<=5) (12 ve lzeri)

100%

90%

80%

70%

60%

50%

ro 39,5% _——% 39,5%

30% 26,4%

20% /
9,4%

10%

24,5%

2,3%

0% ]
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Delta 28.Giin - Delta 84.Giin - Delta Delta 28.Giin - Delta 84.Giin - Delta

TURKQOVAC CoronaVac

Sekil 3.12Asilamadan 5 Ay Sonra Tiim Goniillilerde Goriilen IgG Spike Pozitiflik Orani

IgG Spike Pozitiflik Orani, n=77 (>5)
1

00,0%
100% 94,6% / 95,0% 95,0%
90% ’
B80%
70%
60%
48,6%
50%
42,5%
40%
30%
20%
10%
0%
Booster Oncesi - 1gG Booster Sonrasi Booster Sonrasi Booster Oncesi - IgG Booster Sonrasi Booster Sonrasi
28.Giin - 1gG 84.Giin - 1gG 28.Gn - IgG 84.Giin - IgG
TURKOVAC CoronaVac
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Sekil 3.13 Asilamadan 5 Ay Sonra Tiim Goniillillerde Goriilen Orijinal Viriis Pozitiflik Orani

(6 ve Uzeri)

Orijinal V

100%
90%
80%
70%
60%

o0% 42,9%
40%
30%
20%
10%
0%

Booster Oncesi
Orijinal Virtis

100,0%

e

26,9%

Booster Sonrasi Booster Sonrasi Booster Oncesi

28.Giin- Orijinal 84.Gin- Orijinal Qrijinal Viriis
Viriis Viriis
TURKOVAC

iris Pozitiflik Orani, n=61 (>5) (
100,0%

6 ve Uzeri)

100,0% 100,0%
—_—

Booster Sonrasi Booster Sonrasi
28.Glin- Orijinal 84.Gun- Orijinal
Viriis Viriis

CoronaVac

Sekil 3.14 Asilamadan 5 Ay Sonra Tiim Goniilliilerde Gortilen Orijinal Viriis Pozitiflik Orani

(12 ve Uzeri)

100%
90%
80%
70%
60%
50%
40%
30%
20% 17,1%

10%

0%

Booster Oncesi -

Orijinal Virls
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Orijinal Virls Pozitiflik Orani, n=61 (>5) (12 ve Uzeri)

94,3%

80,0% /

15,4%

Booster Sonrasi Booster Sonrasi

Booster Oncesi -

92,3% 92,3%

Booster Sonrasi Booster Sonrasi

28.Giln- Orijinal 84.Giin- Orijinal Orijinal Virtis 28.GUn- Orijinal 84.Giin- Orijinal
Viriis Viriis Viriis Viriis
TURKOVAC CoronaVac
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Sekil 3.15 Asilamadan 5 Ay Sonra Tiim Goniilliillerde Goriilen Delta Pozitiflik Oran1 (6 ve

uzeri)
Delta Pozitiflik Orani, n=60 (>5) (6 ve lizeri)
100%
90% 85,3%

80% \ 73,1%
70% 64,7% TN~ 65.4%

60%

50%
40%
30%
20% 11,8% 11,5%
oo
0%
Booster Oncesi - Booster Sonrasl Booster Sonras Booster Oncesi - Booster Sonras Booster Sonrasi
Delta 28.Gin - Delta 84.Glin - Delta Delta 28.Giin - Delta 84.Gln - Delta
TURKOVAC CoronaVac

Sekil 3.16 Asilamadan 5 Ay Sonra Tiim Goniillillerde Goriilen Delta Pozitiflik Orani (12 ve

uzeri)
Delta Pozitiflik Orani, n=60 (>5) (12 ve Uzeri)
100%
90%
80%
70% 64,7%
60%
50% 44,1%
40% 34,6%
30% 26,9% —
20% /
10% 7,7%
0,0%
0%
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Delta 28.Giin - Delta 84.Glin - Delta Delta 28.Glin - Delta 84.Gln - Delta
TURKOVAC CoronaVac
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Sekil 3.17 Asilama Sonrasi Ik 6 Ayda Tiim Géniilliilerde Goriilen IgG Spike Pozitiflik Orani

IgG Spike Pozitiflik Orani, n=158 (<=6)

100,0% 98,7% 98,8%
100%
88,9%
90%
80%
70%
62,3% 60,5%
60%
50%
40%
30%
20%
10%
0%
Booster Oncesi - 1g6 Booster Sonrasi Booster Sonrasi Booster Oncesi - Ig6 Booster Sonrasi Booster Sonrasi
28.Giin - 1gG 84.Giin - 1gG 28.Giin - 1gG 84.Giin - IgG
TURKOVAC CoronaVac

Sekil 3.18 Asilama Sonrasi Ik 6 Ayda Tiim Géniillillerde Gériilen Orijinal Viriis Pozitiflik
Orani (6 ve (zeri)

Orijinal Virls Pozitiflik Orani, n=140 (<=6) (6 ve Uzeri)

100,0%

100% 97,1% 97,1%
91,4%

90% - —
80%
70%
60%
50% 14,3% 47,1%
40%
30%
20%

10%

0%

Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Orjinal Viriis 28.Giin- Orijinal Virlis 84.Gin- Orijinal Viriis Orjinal Viriis 28.Gn- Orijinal Virlis 84.Giin- Orijinal Virls
TURKOVAC CoronaVac
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Sekil 3.19 Asilama Sonrasi Ik 6 Ayda Tiim Goniilliilerde Gériilen Orijinal Viriis Pozitiflik
Orani (12 ve lizeri)

Orijinal Viriis Pozitiflik Orani, n=140 (<=6) (12 ve iizeri)

100%
88,6%
90%
80.0% 82,9% 82,9%
80% i -~ —
70%
60%
50%
40%
30% 25,7%
20,0%
20%
10%
0%
Booster Oncesi - Booster Sonrasi Boaoster Sonrasi Booster Oncesi- Booster Sonrasi Booster Sonrasi

Orjinal Viris 28.Gun- Orijinal Virls 84.GUn- Orijinal Virls Orjinal Virus 28.Gun- Orijinal Virus 84.Gun- Orijinal Virus

TURKOVAC CoronaVac

Sekil 3.20 Asilama Sonrasi Ik 6 Ayda Tiim Goniilliilerde Gériilen Delta Pozitiflik Orani (6 ve

uzeri)
Delta Pozitiflik Orani, n=139 (<=6) (6 ve Uzeri)
100%
0% 78,3%

- 68,6%
63,8% \‘
55,7%

60%
50%
40%
30%
20%
12,9%
8,7%
10%
.
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Delta 28.Giin - Delta 84.Giin - Delta Delta 28.Giin - Delta 84.Guin - Delta
TURKOVAC CoronaVac
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Sekil 3.21 Asilama Sonras1 Ik 6 Ayda Tiim Géniilliillerde Goriilen Delta Pozitiflik Oran (12
ve (izeri)

Delta Pozitiflik Orani, n=139 (<=6) (12 ve Uzeri)

100%
90%
80%
70%

60%
50,7%

50% ~

40%

30% / 257% T a3

20%

39,1%

10,0%
10%

1,4%
O% —
Booster Oncesi - Booster Sonrasi Booster Sonrasi Booster Oncesi - Booster Sonrasi Booster Sonrasi
Delta 28.Giin - Delta 84.Gln - Delta Delta 28.Giin - Delta 84.Giin - Delta

TURKOVAC CoronaVac

Sekil 3.22 Asilamadan 6 Ay Sonra Tiim Goniillillerde Goriilen IgG Spike Pozitiflik Orani

IgG Spike Pozitiflik Orani, n=32 (>6)
Lo0% 100,0% 100,0%

90,5%
90% /
81,8%

80%

70% /
63,6%

42,9%
0%

30%
20%
10%

0%

Booster Oncesi - IgG Booster Sonrasi 28.Gun - Booster Sonrasi 84.Giin - Booster Oncesi - IgG Booster Sonrasi 28.Gilin - Booster Sonrasi 84.Giin -
18G 18G 1gG 1gG

TURKOVAC Coronavac
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Sekil 3.23 Asilamadan 6 Ay Sonra Tiim Goniillillerde Goriilen Orijinal Viriis Pozitiflik Orani
(6 ve Uzeri)

Orijinal Virls Pozitiflik Orani, n=17 (>6) (6 ve lzeri)

100,0% 100,0% 100,0% 100,0%
100% —_—

90%
80%
70%
60%
50,0%
50%
Ao 33,3%
30%
20%
10%
0%

Booster Oncesi - Orjinal  Booster Sonrasi 28.Giin- Booster Sonrasi 84.Giin- = Booster Oncesi - Orjinal Booster Sonrasi 28.Giin- Booster Sonrasi 84.Gin-
Viriis Orijinal Virds Orijinal Virts Virds QOrijinal Virlis Orijinal Virds

TURKOVAC Coronavac

Sekil 3.24 Asilamadan 6 Ay Sonra Tiim Goniillillerde Goriilen Orijinal Viriis Pozitiflik Orani
(12 ve Uzeri)

Orijinal Virus Pozitiflik Orani, n=17 (>6) (12 ve uzeri)

100,0%
100%

90% 87,5% 87,5% \ 88,0%
80%
70%
60%
508
o 33,3%
30% 25,0%
208
10%
0%

Booster Oncesi - Orjinal ~ Booster Sonrasi 28.Giin- Booster Sonrasi 84.Giin- = Booster Oncesi - Orjinal Booster Sonrasi 28.Giin- Booster Sonrasi 84.Giin-
Viriis Orijinal Viriis Orijinal Virts Virlis Orijinal Viris Orijinal Virtis

TURKOVAC CoronaVac
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Sekil 3.25 Asilamadan 6 Ay Sonra Tiim Goniilliillerde Goriilen Delta Pozitiflik Oran1 (6 ve

Delta Pozitiflik Orani, n=17 (>6) (6 ve (izeri)
100,0%
100%
88,9%

90%

80% 75,0% \‘

70% 66,7%
60%

50%

40%

30%

20% 12,5%

10% 0,0%

0%

Booster Oncesi - Delta Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin - Booster Oncesi - Delta Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin -
Delta Delta Delta Delta
TURKOVAC CoronaVac

Sekil 3.26 Asilamadan 6 Ay Sonra Tiim Goniillillerde Goriilen Delta Pozitiflik Oran1 (12 ve

uzeri)
Delta Pozitiflik Orani, n=17 (>6) (12 ve (zeri)
100%
90%
80%
70% 62,5%
60% oo / 55,6%
50% /
40% 33,3%
30%
20% /
10%
0,0% 0,0%
0%
Booster Oncesi - Delta Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin - Booster Oncesi- Delta Booster Sonrasi 28.Giin - Booster Sonrasi 84.Giin -
Delta Delta Delta Delta
TURKOVAC CoronaVac
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L.VILII. Gilivenlik Sonuglari:

Tablo 3.2 Bildirilen Advers Olaylarin Gruplanmast;

AO Goriilen Kisi
Advers Olay Say1s1/

Ad Olay S
vers Ly Sayist Goriilen Kisi Sayist

Goniilli Sayist

Goniilli Sayist

Asilama sonrasi ilk

TURKOVAC R 62 42 108 38,9%
7 gun
Asllamﬂa sonrast ilk 3 3 108 2.8%
7-14 gun
Asilama sonrast ilk 0
14-28 gin 7 6 108 5,6%
CoronaVac Asl,l_ama sonras ilk 71 39 114 34,2%
7 gun
Asllam"a sonrasi ilk 8 5 114 4,4%
7-14 gun
Asilama sonrast ilk o
14-28 giin 15 8 114 7,0%
Toplam Asilama sonrast ilk 133 81 222 36,5%
7 gun
Asﬂargfi sonrasi ilk 1 8 292 3,6%
7-14 gun
Asilama sonrast ilk 2 14 292 6.3%

14-28 gun

Tablo 3.3 ilk 7 Giin igerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarma Gore

Dagilima;
As1 Kolu
CoronaVac TURKOVAC Toplam
Lokal Toplam 35 35 70
Agrl 25 26 51
Kol Agrist 5 6 11
Sertlik 2 3 5
Kas Agrisi 1 0 1
Kagint1 1 0 1
Sislik 1 0 1
Sistemik Toplam 36 27 63
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Yorgunluk

Bas Agrisi

Kas Agrisi

Ishal

Bogaz Agrisi

Agr1

Gribal Enfeksiyon
Okstriik

Ates

Bacak Agrist
Boyun-Kas Agrist
Eklem Agrisi (Diz-Dirsek)
Gogiis Agrist
Hiperventilasyon
Kulak Cinlamasi
Nefes Darlig1

Nezle

Ust Solunum Yolu Enfeksiyonu

Yiiksek Ates

12

21

11

Tablo 3.4 ilk 7 Giin igerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarma Gore

Siddet Dagilim1
As1 Kolu
CoronaVac TURKOVAC Toplam
Lokal Toplam 35 35 70
Grade 1 (Hafif) 32 31 63
Grade 2 (Orta) 2 4 6
Grade 3 (Siddetli) 1 0 1
Sistemik Toplam 36 27 63
Grade 1 (Hafif) 24 20 44
Grade 2 (Orta) 12 6 18
Grade 3 (Siddetli) 0 1 1
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Tablo 3.5 Ilk 7-14 Giin Igerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarmna Gére

Dagilimi
As1 Kolu
CoronaVac TURKOVAC Toplam
Sistemik Toplam 8 3 11
Gribal Enfeksiyon 2 1 3
Bas Agrist 1 1 2
Ates 1 0 1
Bogaz Agris 1 0 1
Burun Akintist 1 0 1
Ishal 1 0 1
Kagint1 0 1 1
Yorgunluk 1 0 1

Tablo 3.6 Ilk 7-14 Giin Icerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarina Gére

Siddet Dagilim1
As1 Kolu
CoronaVac TURKOVAC Toplam
Sistemik Toplam 8 3 11
Grade 1 (Hafif) 8 2 10
Grade 2 (Orta) 0 1 1
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Tablo 3.7 Ilk 14-28 Giin igerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarina

Gore Dagilimi
As1 Kolu
CoronaVac TURKOVAC Toplam
Lokal Toplam 1 0 1
Sertlik 1 0 1
Sistemik Toplam 14 7 21
COVID 19 Pozitif 0 3 3
Gribal Enfeksiyon 3 0 3
Yorgunluk 3 0 3
Ishal 1 1 2
Kas Agrist 1 1 2
Bas Agrist 0 1 1
Bel Agrist 0 1 1
Bogaz Agrisi 1 0 1
Burun Tikaniklig 1 0 1
Gogiis Agrist 1 0 1
Gogiliste Agr1 1 0 1
Kizariklik (Karin Bolgesinde) 1 0 1
Soguk Algmlig: 1 0 1
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Tablo 3.8 Ilk 14-28 Giin igerisinde Bildirilen Advers Olaylarin Lokal/Sistemik Gruplarmna
Gore Siddet Dagilimi

As1 Kolu
CoronaVac TURKOVAC Toplam
Lokal Toplam 1 0 1
Grade 1 (Hafif) 1 0 1
Sistemik Toplam 14 4 18
Grade 1 (Hafif) 8 4 12
Grade 2 (Orta) 6 0 6
Semptomatik - Bagimsiz 3 3

HLVILII Genel Sonug:

CoronaVac asisinin 2. dozundan sonra en az 90 giin ve en fazla 270 giin ge¢mis olanlara verilen
inaktif COVID-19 asist rapel dozlarinin giivenligini ve immiinojenitesini belirlemeyi
amaclayan Hibrid COV-Rapel TR ¢alismasinda, ¢alismaya dahil edilen 222 goéniilliiniin timi
calismay1 tamamlamistir. Calismada TURKOVAC ve CoronaVac kollarinda ilk 7 giin sonunda
strastyla 37 ve 33, ilk 7-14 giin arasinda sirastyla 3 ve 5 ve ilk 14-28 giin arasinda da sirastyla
5 ve 7 goniillide advers olay goriilmiistiir. Lokal advers olay goézlenen goniillii sayisi
TURKOVAC ve CoronaVac kollarinda ilk 7 giin sonunda sirasiyla 31 ve 28, ilk 7-14 gun
arasinda her iki kolda da 0 ve ilk 14-28 giin arasinda da sirasiyla 0 ve 31°dir. Sistemik advers
olay gbzlenen goniillii say1s1 TURKOVAC ve CoronaVac kollarinda ilk 7 glin sonunda sirasiyla
25ve 28, ilk 7-14 giin arasinda 3 ve 8 ve ilk 14-28 giin arasinda da 6 ve 8’dir. Caligmada goriilen
tiim advers olaylar asagida Giivenlilik Sonuglar1 bashigr altinda ilk 7, 7-14 ve 14-28 gin
icerisinde bildirilen Advers Olaylarin Lokal/Sistemik Gruplarma Gore Siddet Dagilimi
tablolarinda detayli olarak verilmistir.

Immiinojenisite analizleri igin yapilan analizler sonucunda 218 géniillide Wuhan varyantma
gore >1/6 oraninda seyreltme ile notralizan antikor varligt TURKOVAC ve CoronaVac
gruplarinda rapel doz as1 dncesi sirastyla %46,2 ve %52,6 iken, as1 sonrasi 28. giinde bu oran
strastyla %100,0 ve %98,2’ye yiikselmistir. Yine ayni goniillillerde, Wuhan varyantina gore
>1/12 oraninda seyreltme ile de noétralizan antikor varligr ise TURKOVAC ve CoronaVac
gruplarinda baslangicta sirasiyla %24,0 ve %36,0 iken, as1 sonras1 28. giinde sirasiyla %83,7
ve %86,8’¢e ylikselmistir.

Calismada 217 goniilliide delta varyantina gére >1/6 oraninda seyreltme ile notralizan antikor
varligt TURKOVAC ve CoronaVac gruplarinda rapel doz as1 6ncesi sirasiyla %8,7 ve %14,0

Sayfa 59 /233 TAE KLINiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



3l

[/
i

HE

ETAE

iken, as1 sonras1 28. giinde bu oran sirasiyla %80,6 ve %71,9’a yiikselmistir. Ayn1 217
goniillliniin, delta varyantina gore >1/12 oraninda seyreltme ile de notralizan antikor varlig ise
TURKOVAC ve CoronaVac gruplarinda baslangigta sirasiyla %2,9 ve %10,5 iken, as1 sonrasi
28. giinde sirastyla %52,4 ve %27,2’ye yiikselmistir.

Calismanin sonuglartyla yapilan analize gore IgG-Spike pozitiflik orani TURKOVAC ve
CoronaVac gruplarinda rapel doz as1 6ncesi sirastyla %57,3 ve %57,9 iken, as1 sonrasi 28.
giinde bu oran sirastyla %98,1 ve %97,4’e yiikselmistir. Immiinojenite analizlerine ait tablo ve
grafikler asagida etkililik sonuclar1 basligi altinda sunulmaktadir.

Sonug olarak, giivenlilik agisindan TURKOVAC ve CoronaVac kollarina ait ilgili verilere
bakildiginda her iki grupta da giivenliligi tehdit eden herhangi bir bulguya rastlanmamistir.
Sistemik ve lokal advers olaylardan higbiri klinik sliphe yaratmamis olup caligmay1 olumsuz
etkilememistir. Bu veriler 1s1¢inda ¢alisma kapsaminda kullanilmis olan inaktif COVID-19
asilarmin rapel dozlariin giivenli oldugu goriilmiistiir. Rapel doz asilamanin etkililigi agisindan
da, TURKOVAC ve karsilastirma iirlinii olan CoronaVac kollar1 arasinda belirgin bir farklilik
gorlilmemistir. Rapel doz olarak uygulanan her iki as1 da kabul edilebilir bir giivenlik profiliyle
antikor titrelerinde artisa yol agmustir.

EK-4: Makale-Rapel Faz 2 “Safety and immunogenicity of inactive vaccines as booster doses for COVID-19 in
Tiirkiye: Arandomized trial”

Sayfa 60/ 233 TAE KLINiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



o
% IAE

b

IV-TURKOVAC KLINIK ARASTIRMALARI

2 BIONTECH COVIiD’19 ASISI SONRASI RAPEL FAZ IIB
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IV-TURKOVAC KLINiK ARASTIRMALARI-2 BIONTECH COViD’19 ASISI SONRASI RAPEL
FAZ 1IB

IV.I Calisma Bashgu:

“SARS-CoV-2'yve Rapel Asilamanin (TURKOVAC) Etkililigini, Giivenliligini ve Immiinojenitesini
Belirlemek icin Tek Kollu, Acik Etiketli, Cok Merkezli, Faz 2b Klinik Calisma”

IV.1l. Calisma Kodu:

Protokol kodu: TSB-VAC-COV-TUR-RF2B.05

IV.11l. Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:

IV.III.I. Koordinator Merkez:

Ankara Bilkent Sehir Hastanesi

IV.ILIl. Koordinator Arastirmaci:

Idari Koordinator: Dogc. Dr. Thsan Ates

Koordinator Arastirict: Dog. Dr. Bedia Ding

IV.ILIIL Calismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilar:

Tablo 4.1 BNT sonrasi klinik arastirmanin merkezleri ve sorumlu arastiricilari

KLINIK ARASTIRMA MERKEZLERI ARASTIRICILAR

e Ankara Bilkent Sehir Hastanesi Tibbi e Dog. Dr. Bedia Ding

Mikrobiyoloji Birimi
e Prof. Dr. Cemil Tascioglu Sehir Hastang e Prof. Dr. Funda Simsek
Enfeksiyon Hastaliklar1 ve Mikrobiyolg
Klinigi

. . e Prof. Dr. Sitkran KOSE
e Izmir Saghk Bilimleri Universitesi Tep eg

Egitim ve Arastirma Hastanesi Enfeksiy
Hastaliklar1 Klinigi
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e istanbul Universitesi-Cerrahpay
Cerrahpasa Tip Fakiiltesi  Enfeksiy
Hastaliklar1 Anabilim Dali e Prof. Dr. Omer Fehmi TABAK

e Bagaksehir Cam ve Sakura Sehir Hastang
Enfeksiyon Hastaliklar1 Klinigi e Prof. Dr. Ozlem Altuntas Aydim

e Abant Izzet Baysal Universitesi Izzet Bays

Egitim Arastirma Hastanesi e Dr. Ogr. Uyesi Muhammed Emin
Demirkol

e Kayseri  Sehir E.AH.,,  Enfeksiy
Hastaliklar1 ve Klinik Mikrobiyoloji A.B.J)
e Prof. Dr. {lhami Celik

e SBU Antalya Egitim ve Arastirma Hastane e Uzm. Dr. Remziye Nur Eke

) e Uzm. Dr. Selcan Arslan Ozel
e S. B. Universitesi Derince Egitim Aragtiy

Hastanesi

IV.IV. Galismada Kullanilan Uriinler:

Bu calismada kullanilacak olan arastirma {iriinii inaktif COVID-19 asis1 olan TURKOVAC tir.
TURKOVAC asisimnin dozu 3 pg/ 0.5 ml olacaktir ve deltoid kas icine enjeksiyon yolu ile
uygulanacaktir. Bu ¢alismada Dollvet Veteriner As1 ilag Biyolojik Madde Uretim San. ve Tic. A.S.
tarafindan tiretilmis ve TURKOVAC-Dollvet olarak tanimlanmis

IV.V. Caligma Dizayni:

Bu Faz IIB ¢alisma, klinik kullanim onay1 almis asilardan olan ve Tiirkiye’de ulusal as1 programi
dahilinde kullanilmakta olan Comirnaty (Kod adi: BNT162b2) asis1 iki doz uygulanarak immun
sistemi prime edilmis olan goniilliilerde, rapel doz olarak TURKOVAC asi ile asilandiklarinda
olusacak immun yanit1 degerlendirebilmek amaciyla tasarlanmigtir.

Calisma merkezlerinde kaydi bulunan veya calisma merkezine yeni bagvurmus saglikli goniilliiler
calismaya davet edilecektir. Gerektiginde telefon veya SMS aracilifiyla goniilliillere ulasilarak
calismaya davet edileceklerdir. Bu goniilliilere calisma ekibi tarafindan calismanin amaci ve
prosediirleri hakkinda bilgi verilecek, ¢aligmaya katilmak isteyen goniillillerden bilgilendirilmis
goniillii olur formunu (BGOF’u) imzalamalar1 istenecektir. Form iki kopya halinde imzalanacak,
bir kopyasi calisma merkezinde kalacak, bir kopyasi ise goniilliiye teslim edilecektir. Tiim
goniilliler, bu calismaya ait herhangi spesifik bir degerlendirme veya prosediiriin
uygulanmasindan once Etik Kurul tarafindan onaylanmis en giincel tarihli BGOF’u imzalamig
olmalidir.
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Calismaya katilmay1 kabul edip BGOF’u imzalayan goniilliilere gerekli testler yapilacaktir. Bu
calisma i¢in tasarlanmig olan ORF, goniilliiniin dahil etme/diglama kriterlerine gore ¢calismaya
uygun olup olmamasina bakilmaksizin, taramaya tabii tutulmus her bir goniilli igin
doldurulacaktir. Dahil etme ve diglama kriterlerine uygun olan goniilliiler calismaya dahil
edileceklerdir. Goniilliilerin ¢galismaya katilmasi i¢in dahil etme/digslama kriterlerinin tamamini
karsilamalar1 gerekmektedir.

Comirnaty (Kod adi: BNT162b2) asisinin ilk kiiriiniin 2. dozundan sonra en az 180 giin ve en
fazla 240 giin gegmis olan goniilliilere rapel doz as1 (TURKOVAC) uygulanacaktir. Agilama
taramadan bir glin sonra yapilabilir.

IV.V.l. Galigmanin Amaci:

Birincil Amag:

Calismanin birincil amaci Comirnaty (Kod adi: BNT162b2) asisinin 2. Dozu uygulandiktan
sonra en az 180 giin ve en fazla 240 giin ge¢irmis goniilliilere uygulanan TURKOVAC
asisinin rapel dozunun etkililigini degerlendirmektir. Etkililik 28 ve 84. giinlerde spike
spesifik antikor yanit1 ve notralizan antikor seviyeleri ile degerlendirilecektir.

Ikincil Amag:

e (Calismanm ikincil amaci goniilliilerde TURKOVAC agisiin giivenliligini
degerlendirmektir.
e gonullilerde TURKOVAC asisinin giivenliligini degerlendirmek,

o farkli liretim tesislerinde tiretilmis olan farkli seri TURKOVAC asilarinin
(TURKOVAC-Kogak ve TURKOVAC-Dollvet) etkililik, gtvenlilik ve
immunojenisite sonug¢larini karsilagtirmaktir.

IV.V.Il. Calismanin Siiresi:

Arastirma siiresi: Toplam Goniilli temini ile birlikte yaklasik olarak 9-12 ay olarak
planlanmaktadir.

Etik Komite Onay Tarihi: 19.01.2022
TITCK Onay Tarihi: 21.01.2022

[k Goniilli Alim Tarihi (Arastirmanm baslangici); 24.01.2022 tarihinde ilk génulliiniin
alinmasiyla basladi.

Son Goniillii Alim Tarihi; Devam ediyor

Sonlanim noktasi: Su an 64 goniillii var. Calisma devam ediyor.
IV.VI. Caligma Metodolojisi:

Klinik Aragtirmanin Sonuglarin Degerlendirmesi Plani / Metadolojisi

BGOF’u imzalayan tiim goniillillere as1 oncesi SARS-CoV-2 PCR testi yapilacak, sonug
beklenmeden asilama yapilacaktir. Sonucu pozitif ¢ikan goniilliiler ¢alisma dis1 birakilacaktir.
Ayrica kadin goniilliller i¢cin as1 uygulamasi oncesinde gebelik testi (idrar stribi ile test
edilecektir) yapilacak ve pozitif ¢ikanlar calisma dist birakilacaktir. Rapel ag1 dozu dncesinde
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ve doz yapildiktan sonra 30. dakika, 28. giin, 84. giin ve 168. giinde goniilliilerin vital bulgular
(kulaktan viicut 1s1s1 6l¢limii, oksijen satiirasyonu, kan basinci ve solunum sayisi) dlciilecektir.
Tim goniilliller as1 sonras1 30 dakika boyunca dokiintii, dilde sisme, as1 yapilan kolda agri,
sislik, kizariklik, uyusma da dahil olmak iizere advers olaylar agisindan izleneceklerdir. Advers
olaylar uygulama sonras1 7 giin siiresince giinliik olarak, sonrasinda 168. giline kadar haftalik
olarak telefon vizitleri ile rutin takip edilecektir. Advers olaylarin siddeti, baslama zamani,
siiresi ve varsa tarihiyle birlikte hastaneye basgvuru ya da yatig gereksinimi ORF’ye
kaydedilecektir. Ayrica giivenliligin takibi i¢in elektrokardiyografi cekimi ve klinik laboratuvar
incelemeler (kan ve idrar ornekleri ile) de yapilacaktir.

Tum gonilltlerden 0, 28. ve 84. glinlerde SARS-CoV-2 nétralizan antikor ve anti-spike protein
IgG miktar1 degerlendirilecektir.

Klinik laboratuvar degerlendirmeleri i¢in her goniilliiden planlanmis her vizit i¢in 15 mL kan
ve 15 mL idrar drnegi almacaktir (her iki tip 6rnek i¢in de toplam 60 mL). immunojenisite
degerlendirmeleri i¢in ise her goniilliiden Vizit 1, 2 ve 3’te 12 mL kan 6rnegi alinacaktir (toplam
36 mL). Boylece her goniilliiden ¢alisma siiresince toplam 96 mL kan ve 60 mL idrar 6rnegi
toplanmasi planlanmistir.

Goniilliiler yan etki degerlendirilmesi igin 168. guine kadar izlenecektir.

28, ve 84. giinlerdeki ¢alisma vizitlerinde akut solunum hastalig1 (atesli veya atessiz orta veya
siddetli hastalik) ile atesi (kulaktan 6l¢iimde 37,8°C'den yiiksek) olan géniilliilerin vizitleri akut
durum iyilestikten sonra yapilacaktir.

Calismada planlanan vizitler disinda meydana gelebilecek herhangi bir durum karsisinda
goniilliilere planlanmamus vizitler de yapilacaktir.

IV.VI. I. Etkinlik:
Degerlendirme Kriterleri;

Immunojenisite incelemeleri igin ¢calisma merkezinde kan alim1 yapildiktan sonra serum ayrilacak
ve iki stok halinde saklanacaktir. Toplanan 6rnekler sevkiyat i¢in yeterli sayiya ulastiginda uygun
kosullar altinda merkezi laboratuvara iletilecektir. Sevkiyat i¢in uygun goriilen yaklasik 6rnek
sayis1 merkezi laboratuvar ile goriisiiliip belirlenecektir. Spike spesifik antikor yanit1 ve T hiicre
yamiti incelemeleri Hacettepe Universitesi Tip Fakiiltesi laboratuvarinda, nétralizan antikor
yanitlar1 Halk Sagligi Genel Midiirligii laboratuvarinda, pseudo nétralizan antikor yanitlari ise
Omega-Pro Ar-Ge Laboratuvarinda incelenecektir. Notralizan antikor sonuglari Diinya Saglik
Orgiitii’nde temin edilen standart serumlarla karsilastirmali olarak ¢alisilacaktir.

IV.VLII. Glvenlik:

Giivenlilik Olgiimleri;Bu ¢alismadaki temel glivenlilik parametreleri fizik muayene, vital bulgular,
kan ve idrar Ornekleri ile yapilan klinik laboratuvar degerlendirmeleri ve advers olay
(AO)degerlendirmeleridir. Vital bulgular goniilliilerin viicut sicaklig (kulaktan dlgiilecek), oksijen
satlirasyonu, kan basinci (sistolik ve diyastolik), solunum sayis1 ve kalp atim sayis1 (nabiz) olarak
tanimlanmigstir. AO’lar ve vital bulgular ¢aligma akis semasinda belirtildigi sekilde sorgulanacak ve
kaydedilecektir. AO’larin tanimi agsagida yapilmistir. Bu ¢alismadaki goniilliiler, as1 ile iliskisi olup
olmadigina bakilmaksizin takip siiresince deneyimledikleri tiim rahatsizliklar1 bildireceklerdir.
Advers olaylar (AO’lar) Calisma boyunca gerceklesen tiim AO’lar1 dokiimante etmek sorumlu
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arastirmacinin yikiimliligiindedir. Uluslararas1 Harmonizasyon Konseyine gore, bir AO bir
farmakolojik iiriiniin goniilliye veya klinik aragtirma hastasina uygulanmasiyla, herhangi bir
istenmeyen tibbi olayin olusmasidir ve bu tedaviyle nedensel bir iliskisinin olmasi
gerekmemektedir. Bundan dolay1 bir AO; istenmeyen ve amaglanmayan bir belirti (6rnegin
anormal bir laboratuvar bulgusunu icerecek sekilde), semptom veya tibbi {iriinle iligkili olsun veya
olmasin tibbi liriiniin kullanimiyla iligkili gecici hastalik olabilir. Daha 6nceden mevcut durumlarin
calisma esnasinda kotiilesmesi AO olarak bildirilmelidir.

AO raporlama periyodu:ila¢ uygulamasinin ardindan gerceklesecek herhangi bir AO kayit altina
alinmalidir. Raporlama siireci hastanin bilgilendirilmis goniillii olur formunu imzalamasinin
ardindan ilacin takip vizitine kadar gecen siireci kapsamaktadir.Her bir olayin agiklamasi, tarihi,
saati, siiresi, siddeti ve galisma ilaciyla olast iliskisi belirtilmelidir. Ayrica AO nedeniyle dozaj
veya uygulama sayisindaki olas1 degisiklikler, eger var ise AO’yu gidermek amaciyla kullanilan
tedaviler de kayit altina alimacaktir. Her bir AO’nun sonucu mutlaka rapor edilecektir.AO
Derecelendirmesi;AO siddeti, bes kademeli olgek ile degerlendirilecektir:

Derece 1 - Hafif: Semptomlarin farkinda olunmasi ancak bunlarin giinliik aktiviteleri etkilememesi
durumunda AO “hafif” olarak tanimlanacaktir.

Derece 2 - Orta: Semptomlarin rahatsiz etmesi ve giinliik aktiviteleri belirgin diizeyde olumsuz
etkilemesi durumunda AO “orta” olarak tanimlanacaktir.

Derece 3 - Siddetli: Goniilliiniin giinliik aktiviteleri ger¢eklestirememesi durumunda AO “siddetli”
olarak tanimlanacaktir.

Derece 4 - Hayati tehdit edici: Arastirmaci tarafindan goniilliide 6liim riski olusturacak derecede
oldugu diisiiniilen AO’lar “hayat1 tehdit edici” olarak tanimlanacaktir.

Derece 5 - Oliim: Goniilliiniin herhangi bir AO nedeniyle 6lmesi durumunda tanimlanacaktir.
AO’larin siddet ve derecelerinin belirlenmesinde oncelikle Amerikan Gida ve Ilag Dairesi
(FDA)’nin 2007 yilinda yaymlamis oldugu, “Koruyucu As1 Caligmalarina Katilan Erigkin ve
Adolesan  Saglikli  Goniilliller i¢in  Toksisitenin ~ Derecelendirilmesi”  kilavuzundan
faydalanilacaktir. Bu kilavuzda as1 ¢aligsmalarinda goriilebilen lokal ve sistemik reaksiyonlar,
yasamsal bulgular ve laboratuvar bulgulari i¢in referans araliklari tanimlanmis ve bu araliklara
gore derecelendirme Onerileri verilmistir.olas1 diger yan etkilerin derecelendirilmesi i¢in Advers
Olaylar icin Ortak Terminoloji Kriterleri (Common Terminology Criteria for Adverse Events
[CTCAE]) Versiyon 5.0 kullanilacaktir.

Iliskilendirme Smiflandirmasi;Uc kademeli iliskilendirme dlgiitii asagida belirtilen kriterler baz
aliarak kullanilacaktir:

Mligkili: Tedavi ile arasinda makul bir zaman iliskisi olan olay
[liskili Degil: Tedavi ile arasinda makul bir zaman iligkisi miimkiin olmayan olay

Bilinmiyor: Saglanan bilginin yetersiz veya celiskili olmasi nedeniyle iligkinin degerlendirilemiyor
olmasi veya verinin saglanamiyor veya dogrulanamiyor olmasi

Ciddi Advers Olay (CAO);Ciddi advers olay; dnemli bir tehlike, kontrendikasyon, yan etki veya
onlemi diislindiiren herhangi bir yasanan olaydir. CAO, herhangi bir dozda asagidaki kriterlerden
en az birine karsilik gelen bir olaydir:
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« Oliimciil (Hastanin 6liimii ile sonu¢lanan*; Not: 8liim bir sonugtur, olay degildir)

* Yasamu tehdit edici (Not: “yasami tehdit edici” terimi hastay1 olay sirasinda 6liim tehlikesine
sokan olaylar kastetmektedir, daha agir olmasi halinde 6liime sebebiyet verebilecegi farz edilen
olaylar1 kastetmemektedir.)

* Hastaneye yatis1 veya hastanede kalis siiresinin uzamasini gerektiren olaylar,
« Kalic1 veya belirgin sakatlik/ yetersizlikle sonlanan olaylar: Dogustan anomali/dogum kusuru

* Tibbi olarak 6nemli olan veya yukarida siralanan sonuglarin biri veya digerlerini 6nlemek igin
mudahale gerektiren olaylar

*Ani 6lim deyimi, standart tanimlamaya goére Oliim nedeni yalnizca kardiyak orijinli ise
kullanilmalidir. Oliim ve ani 6liim deyimleri birbirinden tamamen farklidir ve birbirinin yerine
kullanilmamalidir.

Advers Olay Siire¢ Yonetimi; Tiim CAO’lar en geg 24 saat igerisinde destekleyiciye bildirilecektir.
Advers olaylarin gerekli birimlere bildirilmesinden destekleyici sorumludur. Ciddi olmayan
AO’larm bildirimleri yerel regiilasyonlarm belirledigi siklikta destekleyici tarafindan uygun
sekilde yapilacaktir. Calismanin arastiricist AO yasayan hastay1 olay ¢oziimlenene dek takip
etmekle yiikiimliidiir.Ayrica ¢alismanin arastiricisi, hasta calismadan ¢ekilmis veya diisiirtilmiis
veya c¢alisma tamamlanmis dahi olsa tiim CAO ve AO yasayan hastalar1 olay ¢ozlimlenene dek
takip etmek zorundadir. Tim CAQO’lar farmakovijilans ekibi tarafindan isleme uygun standart
operasyon prosediirleri dogrultusunda degerlendirilecektir. Degerlendirme siireci ile ilgili bir rapor
yazilip arsivlenecektir. Ciddi advers olaymn goriilme ihtimali aragtirmaci brosiirii ve kisa {iriin
bilgisi ile kiyaslanacak ve Calisma Ana Dosyast (CAD)’ na referans bilgi olarak kaydedilecektir.
Giivenlilik Verisi Teyidi Veri islenmesi sirasinda, veri tabani kilitlenmeden once ilgili veri
yoneticisi olusturulan AO listesini destekleyiciye iletecek ve verilerin harmonizasyonu
saglanacaktir. Belirtilen AO listesi en az ¢aligma merkezi numarasi, arastirmaci bilgisi, hasta
numarasi, dogum tarihi, cinsiyet, AO tanisi, MedDRA kodlamalari, AO baslangi¢ ve bitis tarihleri,
AO suresi, AO ciddiyeti, AO siddeti, AO’nun ¢alisma ilaci ile iligkisi, AO’yu gidermek i¢in alinan
aksiyon, AO’nun sonucu bilgilerini i¢ermelidir. Sayimlardaki olasi uyusmazliklar iki ekip
tarafindan isbirligi igerisinde ¢oziilecektir.

Istatistik analiz plan;

Bu c¢alismanin etkililik sonlanim noktalar1 immiin cevap iizerinden belirlenecektir. Bunlar 28, 48,
84 ve 168. glnlerde olgllecek olan SARS-CoV2 notralizan antikor titreleri, SARS-CoV2 pseudo
notralizan antikor titreleri, SARS-CoV?2 anti-spike protein IgG miktarlar1 ve T hiicre yanitlaridir.
Birincil sonlanim noktalar1 i¢in basari lgiitleri asagidaki tabloda tanimlanmistir. Sonlanim Noktasi
Basar1 Olgiiti SARS-CoV2 notralizan antikor titresi 28. glin geometrik ortalama
titresinde(GMT’de) 2 kat artis SARS-CoV2 pseudo notralizan antikor titresi 28. giin geometrik
ortalama titresinde (GMT’de) 2 kat artis SARS-CoV2 anti-spike protein IgG miktar1 28. giin
geometrik ortalama konsantrasyonunda (GMC’de) 2 kat artis hiicre yanitlar1 Anamnestik cevabin
goriilmesi Ikincil etkililik sonlanim noktas1 olan TURKOVAC asis1 uygulandiktan sonra PCR testi
ile COVID-19 pozitifligi saptanan goniillilerin oran1 tanimlayict olarak incelenecektir, bu
sonlanim noktasi i¢in bir basar1 6l¢iitii tanimlanmamastir.

Giivenlilik Sonlanim Noktalar1;Giivenlilik sonlanim noktalar1 asagidaki gibidir:
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* Advers olaylarin (AO) ve Ciddi Advers Olaylarin (CAO) sayilar1 ve 6zellikleri (olayin tanima,
caligma ilacina bagli olanlarin orani), * Yasamsal bulgularda baslangi¢ degerlerine gore degisim

Orneklem Biiyiikliigiiniin Hesaplanmast;

Orneklem biiyiikliigii hesabi PASS (NCSS Corp. Released 2011. Power Analyzes Sample Size for
Windows, Version 11.0. Utah, USA) paket programi kullanilarak yapilmistir. TURKOVAC asis1
uygulandiktan sonra olusacak immiin yanitin %50 tizerinde olmasini %5 keskinlik ile %95 giiven
araliginda gosterebilmek i¢in ¢alismanin her bir arastirma iiriinii kolunda 402 géniilliiniin dahil
edilmesi gerekmektedir. Caligma siiresince takipten diisebilecek hastalar da (yaklasik %25) goz
ontline alindigindan her bir kola en az 517 goniilliinlin dahil edilmesi planlanmaktadir. Buna gore
calismaya 1034 goniillii dahil edilecektir. izlem déneminde takipten diisen goniilliilerin yerine yeni
goniillii alinmayacaktir.

Analiz Popiilasyonu; Calismanin etkililik analizi, TURKOVAC asis1 uygulandiktan sonra 28. Giin
vizitini gergeklestirmis ve immiinojenisite verisi eksiksiz (analiz sonuglar1 tamamlanmis) olan tiim
goniilliiler (etkililik popiilasyonu) iizerinden yapilacaktir. Calismanm giivenlilik analizi ise
TURKOVAC asis1 uygulanmis olan giivenlilik popiilasyonu tizerinden yapilacaktir.

Istatistiksel Metotlar;Bu Faz 2b klinik arastirma calismasi esas olarak immunojenisite
parametrelerini tamimlayici istatistik ile degerlendirmeyi amaglamaktadir. Istatistiki analiz, prensip
olarak 6lgme amaciyla uygulanacaktir. Analizler goniilliilye uygulanmis olan son doz Comirnaty
asisindan sonra rapel doz TURKOVAC asisinin ilk dozuna kadar gecen siireye gore en az 2
katmana katmanlandirilarak yapilacaktir. SARS-CoV-2 notralizan antikor titreleri, SARS-CoV-2
pseudo notralizan antikor titreleri, SARS-CoV2 anti-spike protein IgG miktarlar1 ve T hiicre
seviyeleri icin her kan alim noktasinda geometrik ortalama titreleri/konsantrasyonlari
(GMT/GMC) hesaplanacaktir. Goniilliller tarafindan bildirilen veya muayenede arastiricilar
tarafindan saptanan advers olaylar Medical Dictionary for Regulatory Activities (MedDRA)
kullanilarak sistem organ sinif1 ve tercih edilen terimler lizerinde tanimlanacak ve degerlendirmeler
bu terimler iizerinden yapilacaktir. Istatistiksel anlamlihk diizeyi P degerinin 0,05ten kiigiik
olmasi durumu olarak kabul edilecektir. Hastalik gelisimi ve as1 basarisizlig i¢in risk faktorleri
(6rnegin yas, cinsiyet, dnceden var olan hastaliklar, meslek siiresi ve dogasi, yasam kosullari,
komorbidite) tanimlayici istatistiklerle 6zetlenecek ve uygun testler kullanilarak vakalar ve
kontroller (hastalig1 olmayanlar) karsilastirilarak belirlenecektir. Verilerin normalligi, gorsel
(histogram ve olasilik grafikleri) ve analitik (Kolmogorov-Smirnov / Shapiro-Wilk testleri)
yontemler kullanilarak test edilecektir. Tanimlayici istatistikler sayisal degiskenler i¢in ortalama,
standart sapma, medyan ve minimum-maksimum olarak ifade edilecektir. Kategorik degiskenler
ise say1 ve yiizde olarak ifade edilecektir. Siirekli degiskenler gruplar arasinda Mann-Whitney U
testi ile ve gruplar i¢inde eslestirilmis T testi ile karsilastirilacak ve siirekli degiskenlerin iliskileri
Pearson korelasyon katsayisi veya Spearman sira korelasyon testi ile degerlendirilecektir. Ki kare
veya Fisher'in kesin testi, gruplar arasindaki oranlar1 karsilagtirmak i¢in kullanilacaktir. Spesifik
sonuglarla iliskili ortak degiskenler (agiklayic1 degiskenler) hakkindaki kategorik veriler, Ki-Kare
tablolar1 (6r. Kruskal-Wallis ki-kare popiilasyonlarin esitligi testi) veya tek degiskenli ve ¢ok
degiskenli analizde 2 x 2 ve 2 x 4 tablolar1 kullanarak, %95 giiven araliklar1 ile olasilik oranlar
hesaplanarak da analiz edilebilir ve sonu¢ degiskeni olarak ilgilenilen sonucun ve agiklayici
degiskenler olarak demografik veriler, goniilli 6zge¢misi, klinik veriler gibi diger tiim
degiskenlerin kullanilmastyla kosulsuz lojistik regresyon kullanilarak modellenecektir.

Ara Analiz; Bu calismada 100 goniilliintin 28. Giin immunojenisite verisi tamamlandiginda
etkililigin degerlendirilecegi bir ara analiz planlanmaktadir.
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IV.VIIl. Sonuclar:

Analizler 22.07.2022 tarihli veriye gore yapilmistir.Verilerin ham hali kullanilmis olup query
calismasi devam etmektedir, bu durumda miikerrer girisler ve hatal girisler olabilecegi goz
oniinde bulundurulmahdir.11 goniilliidde toplam 22 advers olay gozlenmistir.

Tablo 4.2. Merkeze gore goniilli sayist ve Covid’ 19 vaka sayisi

Merkeze Gore Goniilli Sayisi Ve Covid-19 Vaka Sayisi

Merkez Gonulli Sayisi Covid Pozitif Sayisi
1101- Ankara Sehir Hastanesi 16 2
1102- Prof. Dr. Cemil Tascioglu Sehir Hastanesi 1 0
1103- S.B.U Tepecik Editim ve Arastirma Hastanesi 1 0
1106- Abant izzet Baysal Universitesi izzet Baysal E. A H 2 0
1108- S.B.U. Antalya Egitim Arastirma Hastanesi 19 1
1109- 5.B.U. Derince Egitim Arastirma Hastanesi 23 0
Toplam 62 3

IV.VII. I. Etkinlik Sonuglari:

Etkinlik ¢aligmalar1 devam etmektedir, degerlendirmeler sonra eklenecektir.
IV.VILIl. Glvenlik Sonuglari:

Tablo 4.3 Bildirilen AO lokal ve sistemik dagilimi

Bildirilen Advers Olaylarin Lokal Ve Sistemik Bazinda Dagilimi

Advers Olay Advers Olay Sayisi
Lokal Toplam 2
Enjeksiyon Bolgesinde Agr &)
Sistemik Toplam
Bogaz Agnisi
Bas Adrisi
Burun Akintisi
Halsizlik
Idrarda Eritrosit Yiiksekligi
Eklem Agrilan
Kas Agnlan
idrar Yaparken Yanma
Oksiiriik
Ustme
Yorgunluk 1
*Covid-19 tamsi almis gonullulerden Covid-19 semptomu kabul edilen advers olaylar dahil edilmemistir.

—
-

T N AL W % T TR N T S T P |

IV.VILIII Genel Sonuc:

Calisma devam ettiginden sonu¢ bolimi ¢alisma tamamlandiginda eklenecektir.
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V-TURKOVAC KLINIK ARASTIRMALARI
ERGEN FAZ IIB
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V-TURKOVAC KLINiK ARASTIRMASI- ERGEN FAZ IIB

V.l Caligma Bashgi:

“Saghkli Ergen (16-18 Yas) Goniillilerde Iki Doz Inaktif COVID-19 Asisina(TURKOVAC) Karsi
Iki Doz CoronaVac (Sinovac) Asisumun Etkililiginin, Immiinojenisitesinin ve Giivenliliginin

Degerlendirildigi, Cok Merkezli, Randomize, Gozlemci Kor Faz IIB Klinik Calisma”

V.. Calisma Kodu:

Protokol kodu: TSB-VAC-COV-TUR-EF2B.06

V.1Il. Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:

V.. I. Koordinator Merkez:

Ankara Bilkent Sehir Hastanesi Cocuk Enfeksiyon Hastaliklar1 Klinigi

V.IILIl. Koordinatoér Arastirmaci:

Prof. Dr. Aslinur OZKAYA PARLAKAY

V.IILII. Galigmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Tablo 5.1 TURKOVAC Ergen klinik arastirmasinin merkezleri ve sorumlu arastiricilar: tablola

Cocuk Enfeksiyon Hastaliklar1 Klinigi

KLINIK ARASTIRMA MERKEZI ARASTIRICILAR
e Ankara Bilkent Sehir Hastanesi e Prof.Dr.AslinurOZKAYA
PARLAKAY

Cukurova Universitesi Tip Fakiiltesi Coc
Enfeksiyon Bilim Dali

Dog. Dr. Derya ALABAZ

Ege Universitesi Tip Fakiiltesi Cocuk Saghg
Hastaliklar1 Anabilim Dali

Prof. Dr.Nuri Zafer KURUG(

SBU Adana Sehir Egitim ve Arastirma Hastane
Cocuk Saglig1 ve Hastaliklar1 Klinigi

Prof. Dr. Umit Celik

Prof. Dr. Cemil Tascioglu Sehir Hastanesi, Coc
Enfeksiyon Hastaliklar1 Klinigi

Dog. Dr. Adem KARBUZ

Ankara Universitesi Tip fakiiltesi Coc
Enfeksiyon Hastaliklar1 Bilim Dali

Prof. Dr. Ergin CIFTCI
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e izmir SBU Dr. Behget Uz Cocuk Hastaliklari e Prof. Dr. ilker DEVRIM
Cerrahisi Egitim ve Arastirma Hastanesi

e FErciyes Universitesi Tip Fakiiltesi Hastanelg

Cocuk Enfeksiyon Hastaliklar1 Bilim Dali e Dr Ogr. Uyesi Benhur Sirv
CETIN
e Marmara Universitesi Istanbul Pen dik Egitim e Do¢. Dr. Eda KEPENEK|
Arastirma  Hastanesi, Cocuk  Enfeksiy KADAYIFCI
Hastaliklar1 Klinigi

; e Prof. Dr. Orhan DERMAN
e Hacettepe Universitesi Tip Fakiilte si

e Izmir SBU Tepecik Egitim ve Arastiy e Prof. Dr. Dilek YILMA
Hastanesi, Cocuk Saglig1 ve Hastaliklar1 Klinig] CIFTDOGAN

e Istanbul Sisli Hamidiye Etfal Egitim ve Arastirt] e Prof. Dr. Nazan DALGIC
Hastanesi, Cocuk Enfeksiyon Klinigi

e Istanbul Universitesi Istanbul Tip Fakiiltg

Pediatrik infeksiyon Hastaliklar1 Bilim Dali e Prof. Dr .Ayper SOMER
e Eskisehir Osmangazi Universitesi e Prof.Dr. Ener Cay
DINLEYICI

V.IV. Galigmada Kullanilan Uriinler:

Bu ¢alismada kullanilacak olan aragtirma {iriinii inaktif COVID-19 as1 aday1 olan
TURKOVAC’tir.

Bu ¢alismada Dollvet Veteriner As1 ilag Biyolojik Madde Uretim San. ve Tic. A.S. tesisinde
uretilmis TURKOVAC asisi kullanilacaktir. TURKOVAC agisinin dozu 3 pg/ 0.5 mL olacaktir.
Onerilen uygulama bolgesi, Ust kolun sol deltoidine kas i¢i enjeksiyondur.

Karsilastirma iiriinii: Inaktif COVID-19 CoronaVac (Sinovac) Asis1 Karsilastirma {iriinii
(CoronaVac), 0,5 mL/ dozda 600SU SARS-CoV- 2 viriis antijeni igerir. Bu ¢aligmada
CoronaVac asisinin dozu 3 pg/ 0.5 mL olacaktir. Onerilen uygulama bélgesi, Gst kolun sol
deltoidine kas igi enjeksiyondur.
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V.V. Caligma Dizayni:

Bu calisma ulusal, ¢ok merkezli, randomize, iki kollu, gbzlemci kor, aktif kontrollii bir Faz IIb
klinik arastirma c¢alismasi olarak tasarlanmistir. Calisma 16-18 yas araligindaki yaklagik 644
saglikli ergen goniillilyli dahil edecek sekilde gergeklestirilecektir. Her kolda 322 goniilli
calismaya alinacaktir.

Calismaya dahil edilecek olan goniilliiler, ya 2 doz olarak uygulanacak olan 0.5 mL inaktif ¢aligma
asis1 olan TURKOVAC ya da 2 doz olarak uygulanacak olan 0.5 mL CoronaVac asis1 olmak iizere
IWRS (Etkilesimli Web Tabanl1 Yanit Sistemi) kullanilarak rastgele iki koldan birine 1:1 oraninda
atanacaktir. Goniillilerin uygunlugunun degerlendirilecegi ve bilgilendirilmis onamin alinacag bir
tarama vizitinde (0. giin) gerekli muayeneler yapilip prosediirler uygulanacak ve PCR testi i¢in bir
burun-bogaz siirlintiisii alinacaktir. Merkeze gelen goniilliillere randomizasyon programina gore 0.
gin ve 28. gun (x 2 gun) olmak tzere intramuskuler olarak iki kez as1 uygulamasi yapilacaktir.
Tim goniilliiler, akut reaksiyonlarin gelismesine karsi asilamadan sonra en az 30 dakika ¢alisma
merkezinde gozlemlenecektir. Tiim goniilliiler, klinik takip i¢in birinci doz as1 uygulamasindan 3
gln (+ 2 guin) sonra ¢alisma merkezine gelecektir. IWRS sistemi tiim goniilliileri her agidan sonraki
6 giin boyunca her giin ve as1 olduktan sonraki hafta (asilama sonras1 7. giin) itibariyla son ¢alisma
vizitine (392. giine) kadar haftalik olarak telefonla arayarak herhangi bir advers olayr kendi
merkezlerindeki veya ¢agri merkezindeki arastirma ekibine bildirmelerini hatirlatacaktir. Bir
basvuru/yonlendirme sistemi kurulacak ve tiim ciddi istenmeyen yan etkiler yonetilecek ve yerel
diizenlemelere gore gerekli hastaneye yatis/ tedavi saglanacaktir. Asilamay1 takiben tiim ciddi
istenmeyen yan etkiler fark edilmelerinin ardindan 24 saat i¢inde Etik Kurula, Saglik Bakanligi'na
ve calisma destekleyicisine bildirilecektir. Son doz asilamadan sonra 12 ay boyunca giivenlilik
takibine devam edilecektir.

V.V.l. Galismanin Amaci:
Birincil Amag:

1) RT-PCR ile dogrulanmis semptomatik COVID-19 hastaligina karsi iki doz TURKOVAC ile
iki doz CoronaVac asilarinin klinik etkililigini ergenlerde (16-18 yas) degerlendirmek.

2) Ikinci doz as1 uygulamas1 sonrasinda TURKOVAC ve CoronaVac asilarinm immiinolojik
yanitlarinin nétralizan antikor ve anti-spike antikor ile gosterilmesi.

Ikincil Amaclar:

1) RT-PCR ile dogrulanmis semptomatik COVID-19 hastaligina kars1 birinci doz TURKOVAC
ile birinci doz CoronaVac asilarmin klinik etkililigini degerlendirmek.

2) RT-PCR ile dogrulanmig semptomatik COVID-19 hastaligina kars1 ikinci doz TURKOVAC
ve ikinci doz CoronaVac asilariin klinik etkililigini degerlendirmek.

3) Istenmeyen reaksiyonlarin ve ciddi istenmeyen etki reaksiyonlarm insidansimi belirleyerek
TURKOVAC ve CoronaVac agilariin giivenliligini degerlendirmek.

4) TURKOVAC ve CoronaVac asgilarinin immiinojenisitesini degerlendirmek.
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5) TURKOVAC ve CoronaVac asilarinin birinci ve ikinci doz sonrasi serokonversiyon oranini
belirlemek.

6) TURKOVAC veya CoronaVac asilari ile agilanmig tiim goniilliilerde tarama giinii (0. giin),
birinci dozdan 28 (£2) giin sonra ve kapatma vizitinde (392. glin), Uzun Donem Nétralizan
Antikor Alt Grubu’ndaki goniilliilerde ise ilave olarak birinci dozdan 42 (£5), 56 (£5), 70 (£5),
126 (£5), 168 (£5) ve 224 (£5) gun sonra SARS-CoV2'ye 6zgii baglayici antikorun seropozitiflik
oranint belirlemek.

7) TURKOVAC veya CoronaVac asilari ile agilanmis tiim goniilliilerde tarama giinii (0. giin),
birinci dozdan 28 (+2) giin sonra, Uzun Dénem Noétralizan Antikor Alt Grubu’ndaki goniilliilerde
ise ilave olarak birinci dozdan 42 (£5), 56 (£5), 70 (5), 126 (£5), 168 (£5) ve 224 (£5) gun
sonra notralizasyon testi ile SARS-CoV2 nétralize edici antikorlarini degerlendirmek.

8) TURKOVAC veya CoronaVac asilari ile agilanmis goniilliiler arasindan Uzun Dénem
Notralizan Antikor Alt Grubu’na dahil edilen goniilliiler arasindaki 50’ser kiside tarama giinii (0.
Guin) ve birinci dozdan 28 (£2 giin) 42 (£5), 56 (£5), 70 (£5), 126(%5) ve 224 (£5) gun sonra
SARS-CoV?2 protein peptit havuzuna 6zgi T hicrelerini (T hiicresi aktivasyonunu)
degerlendirmek.

9) RT-PCR ile dogrulanmis, gelismesi durumunda siddetli COVID-19 hastaligina kars1 hastanede
yatis1 ve Oliimii engellemede iki doz TURKOVAC ve iki doz CoronaVac agilarinin klinik
etkililigini degerlendirmek.

V.V.Il. Galismanin Siiresi:

Aragtirma siiresi: Toplam Goniillii temini ile birlikte yaklasik olarak 18 ay olarak planlanmaktadir.
TITCK Onay Tarihi: 21.01.2022

Ik Goniillii Alim Tarihi (Arastirmanin baslangici); Heniiz géniillii alinmadi

Son Goniillii Alim Tarihi; Devam ediyor

Sonlanim noktasi: Caligma devam ediyor.

V.VI. Galisma Metodolojisi:

Klinik Arastirmanin Sonuglarin Degerlendirmesi Plan1 / Metadolojisi

Calismada goniilliilerin giivenlilik ve immiinojenisite verilerini izleyecek bagimsiz uzmanlardan
olusan bir Bagimsiz Veri Izleme Komitesi (BVIK) olusturulacaktir. BVIK, bu galismaya
arastirmaci olarak katilmalarina izin verilmeyecek ve ¢alismanin sponsoruyla herhangi bir ¢ikar
catigmasi1 bulunmayan veya bu ¢alisma ile ilgili Etik Kurul toplantilarina katilmayan en az 3 {iyeden
olusacaktir. BVIK, cocuk infeksiyon hastaliklar1 uzmanlarindan olusacaktir. Komite, calisma
boyunca gonallilerin - givenlilik  ve etkililik verilerinin  gézden gecirilmesi ve
degerlendirilmesinden sorumlu olacaktir. Komite ayrica giivenlilik nedenleriyle herhangi bir
zamanda ¢aligmay1 sonlandirma hakkina sahip olacaktir.
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Notralize edici antikor ve immiinojenisite analizi i¢in her iki as1 kolunda toplam 322 asilanmis
goniilliiniin kanindan olusan bir alt grup olusturulacak ve bu alt grup “Uzun Doénem Nétralizan
Antikor Alt Grubu” olarak adlandirilacaktir. Ayrica sadece, Ankara’daki ¢alisma merkezlerinden
calismaya dahil edilmis olup Uzun Donem Néotralizan Antikor Alt Grubu’na atanan goniilliiler
arasindan ayni 50°ser goniilliide olmak iizere toplam 100 goniilliide T hiicre akvitasyon testi i¢in
ilave kan 6rnekleri alinacaktir. Uzun Donem Notralizan Antikor Alt Grubu’nda yer alan goniilliiler
icin Klinik takip birinci doz as1 uygulamasindan 3 giin (+ 2 giin), 42 (£5), 56 (£5), 70 (£5), 126
(£5), 168 (£5) ve 224 (£5) giin sonra gergeklesecektir (Calisma Akis Semasi’na bakiniz).
Goniilliilerin galismaya yaklasik 12 ay siiresince katilmasi beklenmektedir. Bu siire boyunca tespit
edilen tiim advers olaylar degerlendirilecektir.

Gonilli, potansiyel olarak COVID-19 hastaligina sahip oldugu diisiiniilen semptomlar yasarsa,
planlanmamis COVID-19 hastalik vizitleri gergeklesecektir. Bu vizitte SARS-CoV-2 vir(s tespiti
icin nazofarengeal siiriintii alinacak ve RT-PCR yapilacaktir.

V.VLI. Etkinlik:

Degerlendirme Kriterleri,

Calisma Merkezinde Yapilacak Laboratuvar Degerlendirmeleri; Caligma merkezinde giivenlilik
takibi i¢in rutin hematoloji ve serum biyokimya analizleri yapilacaktir.

« Hematoloji testleri: hemoglobin, hematokrit, trombosit, alyuvarlar, akyuvarlar (diferansiyel
sayim dahil) PT ve aPTT ve diger pihtilasma testleri

Biyokimya testleri: serum elekrolitleri (sodyum, potasyum, klor) kalsiyum, fosfat, albimin,
BUN, total bilirubin, kreatinin, tirik asit, aglik kan sekeri, total protein, troponin, ALP, ALT,
AST, LDH, GGT. Alinan 6rnekler ¢alisma merkezinin laboratuvarinda incelenecektir.

Merkezi Laboratuvarda Yapilacak Degerlendirmeler; Immunojenisite incelemeleri igin ¢alisma
merkezinde kan alimi yapildiktan sonra serum ayrilacak ve iki alikot halinde saklanacaktir.
Toplanan 6rnekler sevkiyat icin yeterli sayiya ulastiginda uygun kosullar altinda merkezi
laboratuvara iletilecektir. Sevkiyat i¢in uygun goriilen yaklagik 6rnek sayis1 merkezi laboratuvar
ile goriisiiliip belirlenecektir. SARS-CoV-2 antikoru i¢in kan 6rnegi (IgG testi -TOTAL)
incelemeleri Hacettepe Universitesi Tip Fakiiltesi laboratuvarinda, mikrondtralizan antikor
yanitlar1 Halk Sagligi Genel Miidiirliigii laboratuvarinda, pseudonétralizan antikor yanitlar ve T-
hiicre yanitlar1 ise Omega-Pro Ar-Ge Laboratuvarinda incelenecektir. Notralizan antikor
sonuglar1 Diinya Saglik Orgiitii’nde temin edilen standart serumlarla karsilastirmali olarak
calisilacaktir.

V.VLII. Guvenlik:

GUVENLILIK OLCUMLERI; Bu galismadaki temel giivenlilik parametreleri fizik muayene,
vital bulgular, klinik laboratuvar degerlendirmeleri, elektrokardiyografi ve advers olay (AO)
degerlendirmeleridir. Vital bulgular goniillilerin viicut sicakligi (kulaktan 6lgiilecek), oksijen
satlirasyonu, kan basinci (sistolik ve diyastolik), solunum sayis1 ve kalp atim sayisi (nabiz) olarak
tanimlanmastir.

AQ’lar ve vital bulgular caligma akis semasinda belirtildigi sekilde sorgulanacak ve
kaydedilecektir. AO’larin tanimi asagida yapilmistir. Bu ¢alismadaki goniilliiler, as1 ile iligkisi
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olup olmadigina bakilmaksizin takip siiresince deneyimledikleri tiim rahatsizliklari
bildireceklerdir.

Advers olaylar (AO’lar); Calisma boyunca gerceklesen tiim AO’lar1 dokiimante etmek sorumlu
arastirmacinin yikiimliilligiindedir. Uluslararas1t Harmonizasyon Konseyine gore, bir AO bir
farmakolojik tiriiniin goniilliiye veya klinik aragtirma hastasina uygulanmasiyla, herhangi bir
istenmeyen tibbi olayin olusmasidir ve bu tedaviyle nedensel bir iligskisinin olmast
gerekmemektedir. Bundan dolay1 bir AO; istenmeyen ve amaglanmayan bir belirti (6rnegin
anormal bir laboratuvar bulgusunu icerecek sekilde), semptom veya tibbi iiriinle iliskili olsun
veya olmasin tibbi tiriiniin kullanimiyla iliskili gegici hastalik olabilir. Daha 6nceden mevcut
durumlarin ¢aligma esnasinda kotiilesmesi AO olarak bildirilmelidir.

AO raporlama periyodu; As1 uygulamasinin ardindan gergeklesecek herhangi bir AO kayit altina
alinmalidir. Raporlama siireci hastanin bilgilendirilmis goniillii olur formunu imzalamasinin
ardindan son ¢aligsma vizitine kadar gegen siireci kapsamaktadir.

AO Dokiimantasyonu; Her bir olayin agiklamasi, tarihi, saati, siiresi, siddeti ve ¢aligma asisiyla
olast iligkisi belirtilmelidir. Ayrica AO nedeniyle dozaj veya uygulama sayisindaki olasi
degisiklikler, eger var ise AO’yu gidermek amaciyla kullanilan tedaviler de kayit altina
alinacaktir. Her bir AO’nun sonucu mutlaka rapor edilecektir.

AO Derecelendirmesi; AO siddeti, bes kademeli 6l¢ek ile degerlendirilecektir:

* Derece 1 - Hafif: Semptomlarin farkinda olunmasi ancak bunlarin giinliik aktiviteleri
etkilememesi durumunda AO “hafif” olarak tanimlanacaktir.

* Derece 2 - Orta: Semptomlarin rahatsiz etmesi ve giinliik aktiviteleri belirgin diizeyde olumsuz
etkilemesi durumunda AO “orta” olarak tanimlanacaktir.

* Derece 3 - Siddetli: Goniilliiniin gilinliik aktiviteleri gergeklestirememesi durumunda AO
“siddetli” olarak tanimlanacaktir.

* Derece 4 - Hayat1 tehdit edici: Arastirmaci tarafindan goniilliidde 61iim riski olusturacak
derecede oldugu diisiiniilen AO’lar “hayat1 tehdit edici” olarak tanimlanacaktir.

» Derece 5 - Oliim: Géniilliiniin herhangi bir AO nedeniyle 6lmesi durumunda tanimlanacaktir.

AOQ’larin siddet ve derecelerinin belirlenmesinde 6ncelikle Amerikan Gida ve ilag Dairesi’nin
(FDA’nin) 2007 yilinda yayinlamis oldugu, “Koruyucu As1 Calismalaria Katilan Erigkin ve
Adolesan Saglikli Gontilliiler i¢in Toksisitenin Derecelendirilmesi” kilavuzundan
faydalanilacaktir. Bu kilavuzda as1 ¢alismalarinda goriilebilen lokal ve sistemik reaksiyonlar,
yasamsal bulgular ve laboratuvar bulgular1 i¢in referans araliklari tanimlanmig ve bu araliklara
gore derecelendirme Onerileri verilmistir. Belgeye asagida belirtilen adresten
ulasilabilmektedir:https://www.fda.gov/media/73679/download. Bu kilavuzun kapsamadig1 olas1
diger yan etkilerin derecelendirilmesi i¢in Advers Olaylar i¢in Ortak Terminoloji Kriterleri
(Common Terminology Criteria for Adverse Events [CTCAE]) Versiyon 5.0 kullanilacaktir.

[liskilendirme Siniflandirmasi; Ug kademeli iliskilendirme 6lgiitii asagida belirtilen kriterler baz
aliarak kullanilacaktir:
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[liskili: Tedavi ile arasinda makul bir zaman iliskisi olan olay
[liskili Degil: Tedavi ile arasinda makul bir zaman iliskisi miimkiin olmayan olay

Bilinmiyor: Saglanan bilginin yetersiz veya ¢eligkili olmas1 nedeniyle iligkinin
degerlendirilemiyor olmasi veya verinin saglanamiyor veya dogrulanamiyor olmasi

Ciddi Advers Olay (CAOQ); Ciddi advers olay; 6nemli bir tehlike, kontrendikasyon, yan etki veya
onlemi diisiindiiren herhangi bir yasanan olaydir. CAO, herhangi bir dozda asagidaki kriterlerden
en az birine karsilik gelen bir olaydir:

« Oliimciil (Hastanin 8liimii ile sonuglanan*; Not: 6liim bir sonugtur, olay degildir)

* Yagamu tehdit edici (Not: “yasami tehdit edici” terimi hastay1 olay sirasinda 6liim tehlikesine
sokan olaylar1 kastetmektedir, daha agir olmasi halinde 6liime sebebiyet verebilecegi farz edilen
olaylar1 kastetmemektedir.)

* Hastaneye yatisi veya hastanede kalis siliresinin uzamasini gerektiren olaylar,

« Kalic1 veya belirgin sakatlik/ yetersizlikle sonlanan olaylar:

* Dogustan anomali/dogum kusuru

* T1bbi olarak 6nemli olan veya yukarida siralanan sonuglarin biri veya digerlerini 6nlemek i¢in
midahale gerektiren olaylar

*Ani 6lim deyimi, standart tanimlamaya gore 6liim nedeni yalnizca kardiyak orijinli ise
kullanilmalidir. Oliim ve ani 6liim deyimleri birbirinden tamamen farklidir ve birbirinin yerine
kullanilmamalidir.

Istatistik analiz plan;
Birincil Sonlanim Noktasi;

1) Ikinci asilama dozundan 14 giin sonra COVID-19 ile uyumlu olabilecek semptomlardan ates
ve bir diger semptomu olan goniilliilerde (semptomatik hasta) 24 ya da 48 saat i¢inde alinan PCR
ornegindeki pozitiflik orani.

» Kisi yi1l hesabiyla hesaplanan COVID-19'suz dénem i¢in %95 Giiven Araligi (GA), birincil
etkililik hesaplanmistir. Her bir as1 kolu i¢in asagidaki sekilde formiile edilmistir: VE = 100 x (1
—IRR) IRR = Covid-19 hastalik oran1 (toplam olarak her grupta Covid-19 pozitif olup hasta
oldugu konfirme edilenlerin o grupta asilamaya alinan goniilliilere orani)

Ikincil Sonlanim Noktalart;

(1) Birinci asilama dozundan 14 giin sonra RT-PCR ile dogrulanmig semptomatik COVID-19’a
kars1 bir doz TURKOVAC ve bir doz CoronaVac asilarinin koruyuculuk oranlari.
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(2) ikinci agilama dozundan 14 giin sonra RT-PCR ile dogrulanmis semptomatik COVID-19’a
kars1 iki doz TURKOVAC ve CoronaVac asilarinin ikinci dozlarinin koruyuculuk oranlari.

(3) ikinci agilama dozundan 14 giin sonra RT-PCR ile dogrulanmis siddetli COVID-19
hastaligina kars1 hastaneye yatis ve 6liimii engellemede iki doz TURKOVAC ve iki doz
CoronaVac asilarmin koruyuculuk oranlari.

(4) Her doz asilamadan sonra 30 dakikaya kadar goriilen advers olaylarin insidansi

(5) Astlamanin ilk giiniinden son doz asilamadan sonraki birinci yil takibine kadar istenmeyen
yan etki insidansi.

(6) Her agi1lama dozundan sonraki 7 giin i¢indeki istenmeyen yan etki reaksiyon insidansi.
(7) Birinci ve ikinci doz agilamadan sonraki bir yila kadar ciddi istenmeyen yan etki insidansi.

(8) TURKOVAC veya CoronaVac asilari ile asilanmig tiim goniilliillerde tarama giinii (0. giin),
birinci dozdan 28 (x2) giin sonra ve kapatma vizitinde (392. giin), Uzun Donem Nétralizan
Antikor Alt Grubu’ndaki gonullilerde ise ilave olarak birinci dozdan 42 (z5), 56 (£5), 70 (£5),
126 (5), 168 (£5) ve 224 (£5) glin sonra SARS-CoV2'ye 6zgii baglayict antikorun seropozitiflik
orani.

= SARS-CoV?2 anti-spike protein IgG miktari igin basar 6l¢iitii 42. giin ve 56. giin geometrik
ortalama konsantrasyonunda (GMC’de) 2 kat artis

(9) TURKOVAC veya CoronaVac asilari ile asilanmis tiim goniilliilerde tarama giinii (0. giin),
birinci dozdan 28 (£2) giin sonra, Uzun Dénem Nétralizan Antikor Alt Grubu’ndaki goniilliillerde
ise ilave olarak birinci dozdan 42 (£5), 56 (£5), 70 (£5), 126 (£5), 168 (£5) ve 224 (+5) gin
sonra

* SARS-CoV2 nétralizan antikor titresi i¢in basar1 6l¢iitii 42. giin ve 56. Giin geometrik ortalama
titresinde (GMT’de) 2 kat artis olarak tanimlanmastir.

(10)TURKOVAC veya CoronaVac asilari ile agilanmig goniilliiler arasindan Uzun Dénem
Notralizan Antikor Alt Grubu’na dahil edilen goniilliiler arasindaki 50’ser kiside tarama giinii (0.
giin) ve birinci dozdan 28 (£2 giin) 42 (£5), 56 (£5), 70 (£5), 126 (£5) ve 224 (£5) giin sonra akis
sitometrisi ile belirlenen SARS-CoV?2 protein peptid havuzuna 6zgi T hiicrelerinin geometrik
ortalama yiizdesi, medyan, ylizde 25, ylizde 75, minimum ve maksimum ile tanimlayici olarak
Ozetlenecektir.

= -T hiicre aktivasyonu i¢in basar1 6l¢iitii anamnestik cevabin goriilmesi olarak tanimlanmaistir.

(11HTURKOVAC ve CoronaVac asilarindaki lokal ve sistemik belirti ve semptomlar insidansi,
Ki-kare kosulu saglandiginda ki-Kare testi, ki-kare kosulu saglanamadiginda Fisher Exact Testi ile
incelenecektir.

Istatistiksel Metotlar; Tiim analizler yalmzca temizlenmis ve kilitlenmis veri setlerinde
yapilacaktir. Veriler istatistik¢iler tarafindan analiz edilecektir. Analiz i¢in kullanilabilecek
istatistiksel paketler SPSS ve STATA’dir. Olgu Raporu Formlari (ORF'ler), ilgili verilerin elde
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edilmesi igin gelistirilecek, dnceden test edilecek ve final hale getirilecektir. Tlgili verilerin elde
edilmesi i¢in Olgu Rapor Formlar1 gelistirilecek, onceden test edilecek ve finalize edilecektir.
COVID-19 insidansi, risk altindaki popiilasyon igin kisi-yillarin toplam epizot sayisi x 1000
olarak hesaplanacaktir. Bu, per-protokol (PP) analizine gore yapilacaktir. Hastalik gelisimi ve as1
basarisizlig1 i¢in risk faktorleri (6rnegin yas, cinsiyet, onceden var olan hastaliklar, meslek siiresi
ve dogasi, yasam kosullari, komorbidite) tanimlayici istatistiklerle 6zetlenecek ve uygun testler
kullanilarak vakalar ve kontroller (hastaligi olmayanlar) karsilastirilarak belirlenecektir. Verilerin
normalligi, gorsel (histogram ve olasilik grafikleri) ve analitik (Kolmogorov-Smirnov / Shapiro-
Wilk testler1) yontemler kullanilarak test edilecektir. Tanimlayici istatistikler sayisal degiskenler
icin ortalama, standart sapma, medyan ve minimum-maksimum olarak ifade edilecektir;
kategorik degiskenler say1 ve yiizde olarak ifade edilecektir. Siirekli degiskenler gruplar arasinda
Mann-Whitney U testi ile ve gruplar i¢inde eslestirilmis T testi ile karsilastirilacak ve sirekli
degiskenlerin iligkileri Pearson korelasyon katsayisi veya Spearman sira korelasyon testi ile
degerlendirilecektir. Ki kare veya Fisher'in kesin testi, gruplar arasindaki oranlar1 karsilagtirmak
icin kullanilacaktir. Spesifik sonuglarla iliskili ortak degiskenler (agiklayic1 degiskenler)
hakkindaki kategorik veriler, Ki-Kare tablolar1 (6r. Kruskal-Wallis ki-kare popiilasyonlarin
esitligi testi) veya tek degiskenli ve ¢ok degiskenli analizde 2 x 2 ve 2 x tablolar1 kullanarak, %95
giiven araliklari ile olasilik oranlari1 hesaplanarak da analiz edilebilir ve sonu¢ degiskeni olarak
ilgilenilen sonucun ve agiklayici degiskenler olarak demografik veriler, goniillii 6zgegmisi, klinik
veriler gibi diger tiim degiskenlerin kullanilmasiyla kosulsuz lojistik regresyon kullanilarak
modellenecektir. Risk azaltma yiizdesi ile as1 etkililigi hesaplamasi: TURKOVAC ile CoronaVac
arasindaki karsilastirmalar tanimlayici istatistiklerle 6zetlenecek ve uygun testlerle analizler
yapilacaktir. 20 dogrulanmig COVID-19 vakasindan sonra final analiz planlanacaktir. Yapilan
ara analizlerde hazard ratio %95 giliven araliklarina gore bagimsiz veri izleme komitesi tarafindan
degerlendirilecek ve buna gore giiven araliklarinin genisligine gore yeniden ara analiz yapilmasi
istenebilecektir.

Ara Analiz; 100 goniilliiniin ikinci doz as1 uygulamasini takiben 15 giin sonra bir ara analiz
yapilmasi

V.VII. Sonugclar:
Calismaya heniiz goniillii alinmamustir.
V.VILI. Etkinlik Sonuglari:

Calismaya heniiz goniillii alinmamistir. Degerlendirilecek bir etkinlik sonucu heniiz mevcut
degildir.

V.VILII. Glivenlik Sonuglarr:

Caligmaya heniiz gonillii alinmamistir. Degerlendirilecek bir guvenlik sonucu heniiz mevcut
degildir.

V.VILIII Genel Sonug:

Calisma devam etmektedir, ¢calisma sonlaninca sonucalar paylasilacaktir.
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VI-TURKOVAC KLINiK ARASTIRMALARI
PRIMER FAZ Il
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VI-TURKOVAC KLIiNiK ARASTIRMASI- PRIMER FAZ il

VI.I Calisma Bashgi:

“Saglikly Goniilliilerde Iki Doz I'nakz‘ij_r COVID-19 Asisina (TURKOVAC) Karsi Iki Doz CoronaVac
(Sinovac) Asisimin  Etkililiginin, Immiinojenisitesinin ve Giivenliliginin Degerlendirildigi,
Randomize, Cok Merkezli, Gozlemci Kor Faz Il Klinik Calisma”™

VLII. Calisma Kodu:

Protokol Kodu: TSB-VAC-COV-TUR-F3.01V

VLI, Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:

VLII. I. Koordinatdr Merkez:

Hacettepe Universitesi Tip Fakiiltesi

VLILI. Koordinator Arastirmaci:

Ulke Koordinatdr Arastirmaci; Prof. Dr. Serhat Unal

Koordinator Arastirmaci; Prof. Dr. Mine Durusu Tanridver

VLILIIL Gahismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Tablo 6.1 TURKOVAC Primer Faz 3 klinik aragtirmasinin merkezleri ve sorumlu aragtiricilari

KLINIK ARASTIRMA MERKEZLERI ARASTIRMACILAR

e Hacettepe Universitesi Tip Fakiiltesi Eriskin
Hastanesi, I¢ Hastaliklar1 Anabilim Dal, Genel e Prof. Dr. Mine Durusu
Dahiliye Bilim Dali, Hacettepe Universitesi Tanriéver
As1 Enstitiisii

e Ankara Sehir Hastanesi, Enfeksiyon e Prof. Dr. Hatice Rahmet
Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi Guner

e Izmir Saglik Bilimleri Universitesi Tepecik e Prof. Dr. Siikran Kose
Egitim ve Arastirma Hastanesi, Enfeksiyon
Hastaliklar1 Klinigi

e Erciyes Universitesi T1p Fakiiltesi Hastaneleri,
Enfeksiyon Hastaliklar1 ve Klinik e Prof. Dr. Orhan Yildiz
Mikrobiyoloji Anabilim Dali

e Kocaeli Universitesi Tip Fakiiltesi, e Prof. Dr. Sila Akhan

Enfeksiyon Hastaliklar1 ve Klinik
Mikrobiyoloji Anabilim Dali
e Basaksehir Cam ve Sakura Sehir Hastanesi

Enfeksiyon Hastaliklar1 ve Klinik e Prof. Dr. Ozlem Altuntas
Mikrobiyoloji Klinigi Aydin
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e [Kayseri Sehir Egitim ve Arastirma Hastanesi,
Enfeksiyon Hastaliklar1 ve Klinik e Prof. Dr. Ilhami Celik
Mikrobiyoloji Anabilim Dal1

e Uludag Universitesi Saglik Uygulama ve

Arastirma Merkezi, Enfeksiyon Hastaliklar1 ve e Prof. Dr. Emin Halis Akalin
Klinik Mikrobiyoloji Anabilim Dali

VLIV. Galismada Kullanilan Uriinler:

2 doz olarak uygulanacak olan 3 pg/ 0.5 ml inaktif ¢alisma asis1 olan TURKOVAC.
Karsilagtirma iiriinii (CoronaVac), 0,5 mL/ dozda 600SU SARS-CoV-2 virls antijeni icerir. Bu
calismada CoronaVac asisinin dozu 3 pug/ 0.5 ml ‘dir.

VI.V. Caligsma Dizayni:

Calismaya dahil edilecek olan goniilliiler, ya 2 doz olarak uygulanacak olan 3 pg/ 0.5 ml inaktif
calisma agsis1 olan TURKOVAC ya da 2 doz olarak uygulanacak olan 3 pug/ 0.5 mL/ CoronaVac
as1s1 olmak tizere rastgele iki koldan birine atanda.

Calismaya dahil edilen katilimcilar, ¢aligma asisin1 (TURKOVAC veya CoronaVac) almak igin
rastgele 1:1 oraninda atands. Ik 400 goniilliiniin dahil edilmesinden sonra bir ara analiz yapilip
ve daha sonra 6rneklem biiytikliigii tekrar hesaplanmistir. Goniilliiler, IWRS (Etkilesimli Web
Tabanli Yanit Sistemi) kullanilarak 1:1 oraninda (TURKOVAC: CoronaVac) randomize
edilmistir.

VI.V.I. Calismanin Amaci:
Birincil Amag:

RT-PCR ile dogrulanmis semptomatik COVID-19 hastaligina kars1 iki doz TURKOVAC ile
iki doz CoronaVac agilarinin etkililigini degerlendirmek.

Ikincil Amaglar;

* RT-PCR ile dogrulanmis semptomatik COVID-19 hastaligina kars1 bir doz TURKOVAC ile
bir doz CoronaVac asilarinin etkililigini degerlendirmek.

* TURKOVAC ve CoronaVac agilarinin giivenliligini degerlendirmek.
* TURKOVAC ve CoronaVac asilarinin immiinojenitesini degerlendirmek.

* Birinci dozdan 42, 56, 70, 168 ve 224 giin sonra SARS-CoV2'ye 6zgii baglayici antikorun
seropozitiflik oranini belirlemek.

« TURKOVAC alan goniilliller ve CoronaVac alan goniilliller arasinda birinci doz glni ve
birinci dozdan 42, 56, 70, 168 ve 224 glin sonra notralizasyon testi ile SARS-CoV2 nétralize
edici antikorlarini degerlendirmek.

Sayfa 82 /233 TAE KLINiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



3l

[/
i

HE

ETAE

* Birinci doz giinii ve birinci dozdan 42, 70, 168 ve 224 giin sonra SARS-CoV?2 protein peptit
havuzuna 6zgu T hiicrelerinin (T hiicresi aktivasyonunu) degerlendirmek.

« iki doz TURKOVAC asisinin siddetli COVID-19 vakalarina kars: etkililigini ve hastaneye
yatis ve 0lim oranlarmi degerlendirmek.

* Advers reaksiyonlarin ve Ciddi advers olaylarin goriilme sikhigini belirlemek.
VLV.1l. Galigmanin Suresi:

Aragtirma siiresi: Toplam Goniillii temini ile birlikte yaklasik olarak 23 ay

Etik Komite Onay Tarihi: 18.06.2021

TITCK Onay Tarihi: 21.06.2021

Ik Goniilli Alim Tarihi (Arastrmanmn baslangici); 22.06.2021 tarihinde ilk gdnulliiniin

alinmasiyla basladi.
Son Goniillii Alim Tarihi; 07.01.2022 son gondlli

Sonlanim noktasi: 1290 gondlluyle ¢alisma goniilli alimma kapanmistir. Gonullu takipleri ve

calisma devam etmektedir.
VI.VI. Calisma Metodolojisi:
Klinik Arastirmanin Sonuglarin Degerlendirmesi Plani/Calisma Metadolojisi

Mevcut ¢alisma gozlemci kor olarak tasarlanmistir. Calismada arastirma iirlinliniin goéniilliiye
atanmasi1 ve hazirlanmasinda ¢alisma hemsiresi gorev almistir. Caligma asilarinin her biri, kor
olmayan bir hemsire tarafindan ve arastirma {iriin kitap¢igina uygun olarak hazirlanmustir.
Calisma hemsiresi goniillilye atanan koldaki iiriinii arastirma ekibi tarafindan belirlenen
standart tipte bir siringaya ¢ekerek goniillii numarasi, goniillii bag harfleri, IWRS kodu ve
hazirlanma saati ve tarihini iceren etiketi yapistirmistir. Bu sayede kor uygulama i¢in hazir hale
getirilmis olan arastirma {iriinii kor ¢alisma hemsiresi tarafindan goniilliillere uygulanmaistir.
Calisma kapsaminda kor olmayan hemsire haricinde, ¢alismada yer alan diger hemsire dahil
calisma ekibi ile goniilliiler kor kalmaktadir.

Calismaya 2 as1 kolu i¢in 40.800 goniillii alinmasi planlanmis ve ¢aligmada birincil sonlanim
noktasina planlanandan erken ulagilmasi nedeniyle 1290 goniillii dahil edildikten sonra goniillii
dahil etme siireci tamamlanmustir.

CoronaVac veya TURKOVAC asis1 daha dnce Saglik Bakanligi asilama programina gore ast
yaptirma kriterini saglayan ancak as1 haklar1 verildiginde kendi istegiyle as1 olmamayi tercih
eden ve bu calisma kapsaminda kullanilacak asilardan birini olmay1 kabul eden goniilliilere 1:1
oraninda randomize edilerek uygulanmistir.

Goniillii se¢im kriterlerine uyan katilimcilara herhangi bir islem yapilmadan once caligma
detayli anlatilmig ve Bilgilendirilmis Goniillii Olur Formu (BGOF)’nu imzalamalari istenmistir.
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BGOF’u imzalayan tiim goniilliilere as1 6ncesi SARS-CoV-2 PCR testi yapilarak pozitif
cikanlar analiz dis1 birakilmiglardir. Ayrica kadin goniilliiler i¢in ilk as1 dozu uygulamasi
oncesinde gebelik testi yapilarak pozitif ¢ikanlar calisma dis1 birakilmiglardir.

Asilama oncesinde (0. giin) ve asilandiktan sonra 28. giin ve 56. glinde goniilliilerin vital
bulgulart (viicut 1sis1, kan basinci, kalp hizi, solunum hizi) 6lgiilmektedir. Tiim goniilliiler as1
sonrast 30 dakika boyunca dokiintli, dilde sisme, as1 yapilan kolda agri, sislik, kizariklik,
uyusma da dahil olmak iizere advers olaylar agisindan izlenmislerdir.

Advers olaylar uygulama sonrasi her asilama sonrasinda 6. giine kadar giinliik, sonrasinda son
calisma vizitine kadar haftalik olarak telefon vizitleri ile rutin takip edilmektedir. Advers
olaylarin siddeti, baglama zamani, siiresi ve varsa tarihiyle birlikte hastaneye basvuru ya da
yatis gereksinimi Veri Toplama Formu’na kaydedilmektedir.

Tiim goniillillerden 0.,42., 56., 70., 168. ve 224. giinlerde immiinojenisite i¢in kan alinmaktadir.
Degerlendirilen birincil sonuglar, her 2 as1 grubu i¢in kendi i¢inde degerlendirilmektedir.

Birincil sonlanim noktasina ulasilmasi ve yeni goniillii alimimin durdurulmasi sonrasi ¢aligmada
korliik kirilmis ve goniilliilere dahil olduklari as1 kolu SMS ile iletilmistir. Her 2 as1 kolu i¢in
SARS-CoV2 nétralizan antikor, anti-spike protein 1gG-S ve T hicre 6l¢imi 224. giinde
tekrarlanmaktadir. Goniilliiler yan etki degerlendirilmesi i¢in asilamadan sonra 12 ay boyunca
guvenlilik takibine devam edilecektir.

VIVI. I. Etkinlik:
Asi kollarindaki gontilliilerde birinci dozdan 42, 56, 70, 168 ve 224 giin sonra;

— SARS-CoV2 6zgi baglayici antikorun seropozitiflik oran,
— SARS-CoV2 nétralize edici antikorlarin geometrik ortalama titresi ve geometrik
ortalama kat artis1,
As1 kollarindaki goniilliilerde birinci doz giinii ve birinci dozdan 42, 70, 168 ve 224 giin sonra;

— SARS-CoV?2 protein peptid havuzuna 6zgi T hiicrelerinin (T hicresi aktivasyonunu)
geometrik ortalama yuzdesi.

VI.VILIl. Guvenlik:

— Tim goniilliilerde agilamadan sonraki 7 giin i¢inde advers reaksiyon insidansi.

— Tim goniilliilerde birinci ve ikinci doz asilamadan sonraki bir yila kadar Ciddi Advers
Olaylarin (CAO) insidansi1

Istatistiksel yontemler;

Tim analizler yalnizca temizlenmis, dondurulmus ve kilitlenmis veri setlerinde yapilmaktadir.
Veriler istatistikgiler tarafindan analiz edilmektedir. Analiz i¢in kullanilabilecek istatistiksel
paketler SPSS ve STATA dir. Olgu Rapor Formlari1 (ORF'ler), ilgili verilerin elde edilmesi i¢in
gelistirilmis, 6nceden test edilmis ve final hale getirilmistir. COVID-19 insidansi, risk altindaki
popiilasyon i¢in kisi-yillarin toplam epizot sayist x 1000 olarak hesaplanmaktadir. Bu, per-
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protokol (PP) analizine goére yapilmaktadir. Hastalik gelisimi ve as1 basarisizligi igin risk
faktorleri (6rnegin yas, cinsiyet, onceden var olan hastaliklar, meslek siiresi ve dogasi, yasam
kosullari, komorbidite) tanimlayict istatistiklerle 6zetlenmekte ve uygun testler kullanilarak
vakalar ve kontroller (hastaligi olmayanlar) karsilagtirilarak belirlenmektedir. Verilerin
normalligi, gorsel (histogram ve olasilik grafikleri) ve analitik (Kolmogorov-Smirnov /
Shapiro-Wilk testleri) yontemler kullanilarak test edilmektedir. Tanimlayici istatistikler sayisal
degiskenler i¢in ortalama, standart sapma, medyan ve minimum-maksimum olarak ifade
edilmekte; kategorik degiskenler say1 ve yiizde olarak ifade edilmektedir. Siirekli degiskenler
gruplar arasinda Mann-Whitney U testi ile ve gruplar icinde eslestirilmis T testi ile
karsilastirilmaktadir ve siirekli degiskenlerin iliskileri Pearson korelasyon katsayisi veya
Spearman sira korelasyon testi ile degerlendirilmektedir. Ki kare veya Fisher'in kesin testi,
gruplar arasindaki oranlari karsilagtirmak icin kullanilmaktadir. Spesifik sonuglarla iligkili
ortak degiskenler (agiklayici degiskenler) hakkindaki kategorik veriler, Ki-Kare tablolar1 (6r.
Kruskal-Wallis ki-kare popiilasyonlarin esitligi testi) veya tek degiskenli ve ¢ok degiskenli
analizde 2 x 2 ve 2 x tablolar1 kullanarak, %95 giiven araliklar1 ile olasilik oranlar1 hesaplanarak
ta analiz edilebilir, ve sonu¢ degiskeni olarak ilgilenilen sonucun ve aciklayict degiskenler
olarak demografik veriler, goniilli 6zgegmisi, klinik veriler gibi diger tim degiskenlerin
kullanilmasiyla kosulsuz lojistik regresyon kullanilarak modellenmektedir. Risk azaltma
ylizdesi ile as1 etkinligi hesaplamast:

o TURKOVAC Insidans Oram
Relatif Risk azaltma = 100x| 1

CoronaVac Insidans Orant

TURKOVAC ile CoronaVac arasindaki karsilagtirmalar tanimlayici istatistiklerle 6zetlenmekte
ve uygun testlerle analizler yapilmaktadir. 20 dogrulanmis COVID-19 vakasindan sonra ara
analiz ve 40 dogrulanmis COVID-19 vakasindan sonra final analiz planlanmaktadir. Yapilan
ara analizlerde hazard ratio %95 giiven araliklarina gore bagimsiz veri izleme komitesi
tarafindan degerlendirilmekte ve buna gore giiven araliklarmin genisligine gore yeniden ara
analiz yapilmasi istenmektedir.
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VILVII. Sonuclar:

Gonullb Dispozisyonu;

| 1296 individuals screened |
6 not randomized

3 withdrawn consent
1had positive SARS-CoV-2 PCR
test
1 did not meet inclusion/exclusion
criteria

| 1 had COVID-19 symptoms

hd
I 1290 randomized

|

648 were assigned to 642 were assigned to
CoronaVacarm TURKOVAC arm
189 had anti-SARS-CoV-2 186 had anti-SARS-CoV-2
antibody positivity at jqe— antibody positivity at
baseline and excluded baseline and excluded
459 included in medified 456 included in modified
intention to treat analysis and intention to treat analysis and
included in safety analysis included in safety analysis
88 excluded from modified per protocol 05 excluded from modified per protocol
analyses analyses
42 received dose 2 outside the dose 42 received dose 2 outside the dose
2 window and excluded from per 2 window and excluded from
protocol analyses per protocol analyses
28 contracted COVID-19 before 31 contracted COVID-19 before
second dose second dose
8 contracted COVID-19 in two 13 contracted COVID-19 in two
weeks time after second dose - weeks time after second dose
4 withdrew consent before second 5 withdrew consent before second
dose dose
4 lost to follow up before second 3 lost to follow up before second
dose dose
2 missed the appointment (for the 1 withdrawn because of adverse
second dose event before second dose
h 4
271had all 2 doses of 361 had all 2 doses of
oronaVac, did not contracted
COVID-19 within 2 weeks and TURKOVAG, did not
formed modified per protocol contracted COVID-13 within 2
group weeks and formed modified
per protocol group
Immunogenicity analyses Imm genicity analy
95 included in anti- SARS- 87 included in anti- SARS-
CoV-2 anti-spike antibody CoV-2 anti-spike antibody
analysis analysis
95 included in pseudovirus 86 included in pseudovirus
neutralization assay analysis neutralization assay analysis

Tablo 6.2 TURKOVAC Primer Faz 3 klinik arastirmasi gonulli dispozisyonu
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VI.VIL. |. Etkinlik Sonuglari

immunojenite

Tablo 6.3 TURKOVAC Primer Faz 3 klinik aragtirmasi takip stiresi

Takip Siiresi

Takip Siiresi

CoronsWac TURKOWALC Toplam
- S - 122 132 132

Randomizasyondan sonra tzkip siresi-Crtanca gin {87-133) (91-123) (86-123)
Randomizasyondan sonra takip sresi-kisifnl** 124 134 268
. e e . @0 on oo

2.dozdan sonra 14 gln ve dzer tzkip siresi-Ortanca gdn (76-00) (50-80) (56-50)
Z.dozdan sonra 14 gin ve Uzer tzkip siresi-kisi fnlee* B0 Bl 181

*Ortanca (O1-03)
**Randomizasyon tarihinden 23.02.2022 tarihine kadar her bir gdnilldndn maruziyet siresi gln olarak

heszplanms, izlem sdresi maksimum 137 gdn allnml#lr we tum gondllilerin toplam sinesi yila gevrilerek 251 kol

bazinda verilmistir.

*ek2 doz asilama tarhinden zonraki 14, gin baslangig kabul edilerek 23.02.2022 tarihine kadar her bir géndlldnin
maruziyet sdresi gin olarak hezaplanns, 2. dozdan 14 giin sonra izlem siresi maksimum 90 gln kabul edilmis ve

tim gdnidlldlerin toplam siresi yila cevrilersk ag kolu bazinda verilmistir,

> IKiNCi DOz ASIDAN 14 GUN VE UzERi COVID-19 VAKA INSIDANSI:

20

Treatment
s H
| —ITCoronaVac
o T — 1 TurkeVac
|- Corona'ac-censored
H

—+—TurkeVac-censared

Cumulative Event Rate (%)
=
S

0 e

0 10 20 ao 40 50 60 70 a0 90 100 110 120 130 140

Days since Randomisation

Sekil 6.1 TURKOVAC Primer Faz 3 Ikinci Doz Asidan 14 Giin ve Uzeri COVID-19 Vaka Insidansi

Asi etkinligi ikinci agi dozu uygulamasindan 14 giin sonra basladigi icin agi etkinligini degerlendirmeye
ybnelik olarak 2. asi dozundan 14 giin sonra gelisen semptomatik ve COVID-19 PCR sonucu pozitif
vakalarin gruplar arasindaki (TURKOVAC ve CoronaVac asilari ile primer asi uygulamasi
gerceklestirilmis olan) farklihigi gésterilmektedir. Grafikte gorildiugi tizere, TURKOVAC asi kolunda

kiimdilatif vaka sayisi 35 iken Coronavac asi kolunda 61 olarak gézlenmistir.
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> 1gG SPIKE ORANI;

e SARS-CoV-2 IgG tayini i¢in 0. Giin’de (ilk doz as1 uygulamas1 dncesi — asi ile ayni
gun veya bir giin 6ncesi) PCR sonucu ve SARS-CoV-2 antikor serolojileri negatif
olan 182 goniilliiniin ikinci doz as1 uygulamasi sonrasi en erken 14 giin sonra alinan
numunelerde serokonversiyon degerlendirmesi asagida sunulmustur.

e Bir kemiliminesan mikropartikil immunolojik tetkiki (CMIA) olan SARS-CoV-2
IgG II Quant testi (Abbott Ireland Diagnostics Ltd, irlanda), ARCHITECT i System
tizerinde insan serumu ve plazmasinda SARS-CoV-2'ye kars1 IgG antikorlarinin
kalitatif ve kantitatif olarak saptanmasi i¢in kullanilmistir. Bu test, kalibrasyonu ve
sonuglari tiretmek icin 4 Parametreli Lojistik Egrisine uygun veri azaltma yontemini
(4PLC, Y-agirlikl1) kullanir.

e Sonuglarin yorumlanmasi igin cut-off degeri 50,0 AU/mL'dir.

Sekil 6.2 TURKOVAC Primer Faz 3 IgG spike oram

Spike (2.Dozdan 14 Gin Sonra)

100% 94,7% 94,3%
90%

80%

70%

60%

50%

40%

30%

20%

10% 5,3% 5,7%

0%

CoronaVac TurkoVac
W Negatif ™ Serokonversiyon

e Immiinojenisite calismalart i¢in takip numuneleri, asinin ikinci dozundan sonra ortalama 33,5 (Q1-Q3:
21-55) giin iginde toplanmustir.

e Anti-SARS-CoV-2 spike antikorlart i¢in serokonversiyon oranlari, immiinojenisite ¢alismalary i¢in rnek
alimabilen CoronaVac (n=95) goniilliileri arasinda %94,7 ve TURKOVAC (n=87) géniilliileri arasinda
da %94,3 olarak bulunmustur.

e CoronaVac kolunda geometrik ortalama 347,70 (Giiven Arahgr %95: 269,23-449,05), TurkoVac
kolunda 317,18 (Giiven Aralig1 %695: 240,37-418,52) olmak iizere toplamda 332,76 (Giiven Araligt %95
275,81-401,48) dr.
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> PSEUDONOTRALIZASYON ORANI;

e Notralize edici aktiviteyi kontrol etmek amaciyla psédoviriis notralizasyon testi icin 0.
Giin’de (ilk doz as1 uygulamasi 6ncesi — as1 ile ayni giin veya bir giin 6ncesi) PCR
sonucu ve SARS-CoV-2 antikor serolojileri negatif olan 181 goniilliiniin ikinci doz as1
uygulamasi sonrasi en erken 14 giin sonra alinan numunelerde pseudonétralizasyon
degerlendirmesi asagida sunulmustur.

e Butesticin DIA.PRO ACE2-RBD nétralizasyon test kiti (Diagnostic Bioprobes Srl,
Italya) kullanilmistir. Bu kitin duyarliliginin, altin standart in-vivo notralizasyon
yontemine gore %90'dan daha iyi oldugu bildirilmektedir. Ayrica, bu testin
ozgiilliigliniin >%98 oldugu bildirilmistir.

e Calismada DSO Uluslararas1 Anti-SARS-CoV-2 Immunoglobulin Referans Paneli
(NIBS Code 20/268) kullanilmistir.

e Sonuglarin yorumlanmasi i¢in cut-off degeri 1/8 olarak alimmistir. 1/8 ve tizeri
degerler notralize edici kabul edilmistir.

Sekil 6.3 TURKOVAC Primer Faz 3 Pseudo nétralizasyon

Pseudo Notralizasyon (2.Dozdan 14 Giin Sonra)
100%
90%
80%
70%

60%

51,6% 51,2%

48,4% 48,8%
50% o

40%
30%
20%

10%

0%
CoronaVac TurkoVac

W Tespit Edilmeyen  ® Tespit Edilen

e Psodoviriis nétralizasyon testi, CoronaVac (n=95) goniilliileri arasinda %48,4 ve TURKOVAC (n=86)
goniilliileri arasinda %51,2 pozitiflik oranlar: gostermektedir.

o CoronaVac kolunda geometrik ortalama 9,47 (Giiven Araligi %95: 7,32-12,25), TurkoVac kolunda 9,80
(Giiven Araligi1 %95: 7,72-12,44) olmak iizere toplamda 9,61 (Giiven Aralig1 %95. 8,05-11,48) 'dir.

» MIKRO NOTRALIZASYON -WUHAN ORANI:

e Mikro nétralizasyon testi i¢in 0. Giin’de (ilk doz as1 uygulamasi 6ncesi — as1 ile ayn
guin veya bir giin 6ncesi) PCR sonucu ve SARS-CoV-2 antikor serolojileri negatif olan
175 goniilliiniin ikinci doz as1 uygulamasi sonrasi en erken 14 giin sonra alinan
numunelerde viriis notralizasyon degerlendirmesi asagida sunulmustur.

e SARS-CoV2-Notralize Edici Antikor tespiti i¢in Viriis Notralizasyon Testi teknigi
uygulanmustir. Kan serumu 6rnekleri 56°C'de 30 dakika inaktive edildikten sonra ayni
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hacimde 100DKID50 SARS-CoV2 (yaklasik 1:100 seyreltilmis viriis) ile karistirilarak
ndtralizasyon i¢in 37°C'de bir saat bekletilmistir. Bu siirenin sonunda Vero E6
hiicreleri bu karisimla asilanmis ve 37°C'de 96 saat inkiibe edilmistir. Test, hlicre
kiiltiirii mikroskobunda viriis ve hiicre kontrolii i¢in kontrol edilmistir. Viriis kontrol
boluminde SARS-CoV2'ye 6zgii cpe'nin %100t gozlemlendiginde test
degerlendirilmistir

Sekil 6.4 TURKOVAC Primer Faz 3 mikro nétralizasyon- Wuhan orani
Wuhan (2.Dozdan 14 Giin Sonra)

100%
90%
80% 75,0% 75,9%
70%
60%
50%
40%
30%
20%

10%

0%
CoronaVac TurkoVac

W Tespit Edilemeyen W Tam notralizasyon gosterilen

e Mikro notralizasyon-Wuhan testi, CoronaVac (n=92) géniilliileri arasinda %75,0 ve TURKOVAC (n=83)
goniilliileri arasinda %75,9 pozitiflik oranlar: gostermektedir.

o CoronaVac kolunda geometrik ortalama 25,14 (Giiven Aralig1 %95: 19,42-32,56), TurkoVac kolunda 21,30
(Giiven Araligr %95: 16,51-27,48) olmak iizere toplamda 23,23 (Giiven Araligr %95: 19,37-27,85) ‘diir.

» MIKRO NOTRALIZASYON- DELTA ORANI;

e Yontemi Wuhan oranindaki yontem gibidir.

e Mikro nétralizasyon testi i¢in 0. Giin’de (ilk doz as1 uygulamasi 6ncesi — as1 ile aynm
glin veya bir giin 6ncesi) PCR sonucu ve SARS-CoV-2 antikor serolojileri negatif olan
175 goniilliiniin ikinci doz as1 uygulamasi sonrasi en erken 14 giin sonra alinan
numunelerde viriis nétralizasyon degerlendirmesi asagida sunulmustur.

o SARS-CoV2-Notralize Edici Antikor tespiti i¢in Viriis Notralizasyon Testi teknigi
uygulanmistir. Kan serumu 6rnekleri 56°C'de 30 dakika inaktive edildikten sonra ayni
hacimde 100DAKIKAID50 SARS-CoV?2 (yaklagik 1:100 seyreltilmis viriis) ile
karigtirilarak notralizasyon i¢in 37°C'de bir saat bekletilmistir. Bu siirenin sonunda
Vero E6 hiicreleri bu karigimla agilanmis ve 37°C'de 96 saat inkiibe edilmistir. Test,
hiicre kiiltiirii mikroskobunda viriis ve hiicre kontrolii i¢in kontrol edilmistir. Viriis
kontrol bélimiinde SARS-CoV2'ye 6zgll cpe'nin %100t gozlemlendiginde test
degerlendirilmistir.
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Sekil 6.5 TURKOVAC Primer Faz 3 mikro notralizasyon- Delta orani

Delta (2.Dozdan 14 Gin Sonra)
100%
90%

80%

69,6%

I 30,4%

70%

65,1%

34,9%

60%

50%

40%

30%

20%

10%

0%
CoronaVac TurkoVac

W Tespit Edilemeyen m Tam notralizasyon gosterilen

e Mikro notralizasyon-Delta testi, CoronaVac (n=92) géniilliileri arasinda %30,4 ve TURKOVAC (n=83)
goniilliileri arasinda %34,9 pozitiflik oranlar: gostermektedir.CoronaVac kolunda geometrik ortalama 16
(Giiven Aralig1 %95: 11,28-22,69), TurkoVac kolunda 13,86 (Giiven Aralig1 %95: 10,15-18,93) olmak Uzere
toplamda 14,87 (Giiven Aralig1 %695: 11,79-18,76) 'dir.

Tablo 6.4 As1 sonrast COVID’19 gegiren hastalari IgG ve nétralizasyon antikor diizeyleri

Az sonras COVID-13 geciren hastalarn |gh ve nhralizan. antikor dizeylerine iligkin veriler (mewvoutsal
185 Spiks (2 Doz +14] Bsepde (2. Doz+14)
Cornonaac TURKCAWAC Toplarn CoronaWac TURKCAWAC Toglarn
Negatif 2 (5.6) 1{4,5) 362 20 (55,6 11 {500 31 (534
Pozitif 34 (94.4) 21 (05,5) 55 (04,3 16 (44,4 11 {50) 27 [d6,8)
Toplam 36 (100 22 (10 3 {1000 36 (100 22 (10 53 (100
Samptomatik Hastahid Engelleme
COVID-  Toplam COVID-19 ) _
19 Yzka Gandlld Waka Jram Ergi-Gon Insidars Hizi Insidanz Hizi
Tedavi Kolu Sayi® Saysi*T (¥ 3] Mamuziyst™* (11000 kigi-l) (/100 kdgi-gin)
Coronziac A1 37 16,44 213 762,68 0208
TURKOWAL 35 361 %070 9,506 433,26 0.11g
Toplam a5 732 ESERDR A9 Lar1L 0163

*2. doz asilama tarhinden 14, gln ve sonras itibariyle 23022022 tarihine kadar izlem sdresi maksirmum 90 gin
ahnam, semptormatik ve PCR pogtif COVID-19 vakslanna gore

*=*Z dioz asilama tarihindsn sonraki 14, gln ve sonrasi itibaryle 23.02.2022 tarhine kadar izlem sdresi maksirmum S0
guin k=tad edilzn gondlll sz

=52 doz agilama tanhindzn sonraki 14, gin baslangec kabul edilersk 23.02 2022 tarihine kadar her bir g nllinds
maruziyet siresi gon olarsk hesaplanmg, 2 dozdan 14 gon sonrz izlem slresi maksirorn 90 gln keibul edilmis ve
tim gondllilerin toplam sdresi yila gevrilerek 251 kolu bazinda werilmistir.
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Tablo 6.5 TURKOVAC Primer Faz 3 klinik arastirmasi risk verileri

Risk Verileri
Gareceli risk azalmas (Rglative Risk Beduction) 4103
GA05 1295-6000
Mutlak risk azalmas CAksoluie Risk Beduction) 6,75
GAYE: 1,86-11,63
. . 183
PG erem oA e GADS: 1,17-2.85

Tablo 6.6 Diinya Saglik Orgiitii COVID’19 klinik durum skalasina gére COVID’19 dagilin

D50 COVID-19 Klinik Durum Skalasina Gére COVID-19 Daduhmi*
Coronalar TURKCWAC Toplarm®

Sempromatik-Bagimsiz 05 (20.9] 74162 170 (185
EEHpjantik-TardJn'E ihtiyaci var O(m 1{0.2) 1{0.1)
Hastaneys ].'at!g I_EEerusade:e In_:-.la:_n.':-n u;!nse ayakian hasta o 3107 3103)
aolarak kaydedin)-Chsijen destedi gerskmiyor

Hastaneys yats-maske veya nazal kandlle oksijen takyiyesi 1{02) O 1{0.1)
Toplam 97 {21.1) T3 (171} 175 (18.1)

*aligmaya dahil edildikien sonra 23.02.2022 tarihine kadar izlem sdresi maksirum 137 gln alinan, sermptomatik ve
PCR pozitif COVID-19 vakalan dzerinden yapilrrsor.

20 COVID-19 ¥Enik Durum Skalzsing gére calismaya katilzn géndlidlerin COWID-19 gelistirme durumlannds
agilann semptomatik, ciddi hastahd dnlemeds genel olarak atkili oldudu; TURKOWAC kolunda CCVID-19'a bagl
hastane yatip gerektiren vaka bulmmadids gorilmektedir. Bununla bifikte, COVID-19 gelistirendarin genal olarak
hafif semptoriu ve sadhk kurulusura baswuru gerektirmeyecak diizeyde oldudu her iki asi kolunda da
gorilmekiedir.

L.VILII. Glivenlik Sonuglari:

Tablo 6.7 Bildirilen Advers Olaylarin Gruplamasinin As1 Koluna Gore Dagilimi

CoronaVac kolu TURKOVAC kolu
Topl =01
(n=459) (n=456) oplam (n=915)
Olay Gonulla Olay Gonalla Olay Gonulla p
n n (%) n n (%) n n (%)
Toplam AO 822 239 (52,1) 962 281 (61,6) 1.784 520 (56,8) 0,004
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Beklenen

AO 761 234 (51) 890 275 (60,3) 1.651 509 (55,6) 0,005

Beklenmeye

N AO 61 54 (11,8) 72 57 (12,5) 133 111 (12,1) 0,733

Sistemik

AO 701 199 (43,4) 686 188 (41,2) 1.387 387 (42,3) 0,515

Lokal AO 121 100 (21,8) 276 206 (45,2) 397 306 (33,4) <0,001

Evre 1 AO 692 217 (47,3) 863 268 (58,8) 1.555 485 (53) <0,001

Evre 2 AO 129 55 (12) 97 40 (8,8) 226 95 (10,4) 0,111

Evre 3 AO 1 1(0,2) 1 1(0,2) 2 2(0,2) -

Evre 4 AO - - - - - - -

Tablo 6.8 Bildirilen Advers Olaylarin As1 Koluna Gore Dagilimi
CoronaVac kolu TURKOVAC kolu Toplam
(n=459) (n=456) (n=915)
Olay Gonualla Olay Gonulla Olay Gonulli
p
n n (%) n n (%) n n (%)

Toplam AO 822 239 (52,1) 962 281 (61,6) 1.784 520 (56,8) 0,004
Lokal AO
Enjeksiyon Bolgesinde Agri 96 87 (19,0) 224 188 (41,2) 320 275 (30,1) <0,001
Enjeksiyon Bélgesinde
Sertlesme veya Sisme 10 8(1,7) 19 17 (3,7) 29 25(2,7) 0,066
Erljek3|yon Bolgesindeki Kol 7 7(1.5) 1 11 (2.4) 18 18 (2,0) 0,334
Agrist
Enjeksiyon Bolgesinde Sertlik 3 3(0,7) 7 6 (1,3) 10 9(1,0) 0,340
Enjeksiyon Bélgesinde
Kizariklik 4 409 5 5(11) 9 9(1,0) 0,752
Sistemik AO
Bas Agrist 107 75 (16,3) 107 88 (19,3) 214 163 (17,8) 0,242
Yorgunluk 92 74 (16,1) 106 83 (18,2) 198 157 (17,2) 0,404
Bogaz Agrisi 74 62 (13,5) 66 58 (12,7) 140 120 (13,1) 0,724
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Oksiiriik 64 55 (12) 58 46 (10,1) 122 101 (11) 0,360
Kas Agrisi 51 47 (10,2) 57 49 (10,7) 108 96 (10,5) 0,803
Ishal 41 38 (8,3) 36 32 (7) 77 70 (7,7) 0,473
Burun Tikaniklig 35 32 (7,0) 39 33(7,2) 74 65 (7,1) 0,876
Burun Akintisi 34 32 (7,0 35 32 (7) 69 64 (7,0) 0,978
Usiime 32 31 (6,8) 34 28 (6,1) 66 59 (6,4) 0,706
Ates 28 26 (5,7) 30 28 (6,1) 58 54 (5,9) 0,760
Gogiis Agrist 34 27 (5,9) 21 16 (3,5) 55 43 (4,7) 0,090
Tablo 6.9 Giincel Ciddi Advers Olay Tablosu
Hastan
T - Baslan . 1.Doz 2.Doz
Gonalld Tedavi Merkez ~ ClddiAdvers eye i Bitis — a Ast Sonu¢  Siddet
No Olay Tanimi Yatis s Tarihi L L
e Tarihi Tarihi Tarihi
Tarihi
Sezaryen Sekel
2020070 401- Dogum 22.03.2 22.03.2 23.03.2 2.07.20 .
808 TURKOVAC Hacettepe Nedeniyle 022 022 022 21 i Kall.m“ad?n Hafif
Cozuldu
Hastaneye Yatis
2020070 o 40L B’\‘::g?;in:‘ 40820  4.08.20 ) 50720 60820  Devam orta
818 Hacettepe y 21 21 21 21 Ediyor
Hastaneye Yatig
2020070 402- Aleli COVID- ) 05 12082 18082 80720 50820  “ore
TURKOVAC  Ankara 19 Nedeniyle Kalmadan Orta
889 . 021 021 021 21 21 e
Sehir Hastaneye Yatig Cozildu
2020070 401- Rahim Alinmas1  18.03.2  18.03.2 20.03.2 12.07.2 9.08.20 Sekel
925 TURKOVAC Hacettepe Operasyonu 022 022 022 021 21 Kalllml.ad?n Hafif
Cozuldu
2020071 402 Atesli COVID-— ) 1000 51020 81020 26082 23002 o<
TURKOVAC  Ankara 19 Nedeniyle Kalmadan Orta
423 . 21 21 21 021 021 ot g
Sehir Hastaneye Yatis Cozuldu
200070 o 425 %2;’;3}3 19122 19122 25122 60920 4.10.20 Ka?;k:;an orta
630 Kayseri y 021 021 021 21 21 | magd
Hastaneye Yatis Cozaldi
2020071 402- COVID_-19 19.09.2  19.09.2 1.10.20 8.09.20 18.01.2 Sekel
TURKOVAC  Ankara Nedeniyle Kalmadan Orta
714 . 021 021 21 21 022 et g
Sehir Hastaneye Yatis Cozuldu
Sezaryen Sekel
2020072 424-Cam Dogum 4.07.20 4.07.20 7.07.20 24.09.2 23.10.2 .
050 TURKOVAC e sakura Nedeniyle 22 22 22 021 o1 Kalmadan — Hafif
Cozuldu
Hastaneye Yatis
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Gonalli No

2020072168

2020072201

2020072358

2020072458

2020072260

Tedavi

CoronaVac

TURKOVAC

CoronaVac

CoronaVac

TURKOVAC

Merkez

424-Cam
ve Sakura

424-Cam
ve Sakura

426-
Bursa

426-
Bursa

401-
Hacettep
e

Ciddi
Advers
Olay
Tanimi

Sezaryen
Dogum
Nedeniyle
Hastaneye
Yatis

Beyin
Kanseri

Nazal
Septum
Deviasyonu

Seker
Hastalig1

Mide
Bulantis1 ve
Kusma
Nedeniyle
Hastaneye
Yatig

Hastan
eye
Yatis
Tarihi

7.08.20
22

3.07.20
22

19.02.2
022

24.01.2
022

2.09.20
22

Baslan

gi¢
Tarihi

7.08.20
22

3.07.20
22

19.02.2
022

24.01.2
022

2.09.20
22

Bitis
Tarihi

9.08.20
22

7.07.20
22

22.02.2
022

28.01.2
022

4.09.20
22

1. Doz
As1
Tarihi

4.10.20
21

8.10.20
21

8.11.20
21

23.11.2
021

18.10.2
021

2. Doz
As1
Tarihi

3.11.20
21

5.11.20
21

6.12.20
21

30.12.2
021

15.11.2
021

ETAE

Sonug

Sekel
Kalmada
n
Cozildu

Olim

Sekel
Kalmada
n
Coziildi

Sekel
Kaldi

Sekel
Kalmada
n
Cozuldu

Siddeti

Hafif

Ciddi

Hafif

Orta

Hafif

Ciddi istenmeyen etkilerin as1 ile direkt olarak ilgili olmadig1 arastirmacilar tarafindan

degerlendirilmistir.
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Tablo 6.10A TURKOVAC Primer Faz III Calismas1 Advers Olay Sayilar1

ETAE

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay Gondllii Olay Gondllii Olay Goniillii
n n (%) n n (%) n n (%)
1.doz sonrasi ilk 30 Dakika 4 4(0,9) 4 4(0,9) 8 8(0,9)
ilk 24 Saat 104 68 (14,8) 149 120 (26,3) 253 188 (20,5)
ilk 3 Giin 204 119 (25,9) 299 186 (40,8) 503 305 (33,3)
ilk 7 Giin 263 142 (30,9) 365 196 (43,0) 628 338 (36,9)
ilk 14 Gin 309 153 (33,3) 436 213 (46,7) 745 366 (40,0)
ilk 1 Ay 419 171 (37,3) 544 222 (48,7) 963 393 (43,0
ilk 3 Ay 426 172 (37,5) 547 222 (48,7) 973 394 (43,1)
ilk 6 Ay 429 172 (37,5) 548 222 (48,7) 977 394 (43,1)
ik 1vil 429 172 (37,5) 549 223 (48,9) 978 395 (43,2)
>1 Vil 429 172 (37,5) 549 223 (48,9) 978 395 (43,2)
2.doz sonrasi ilk 30 Dakika 0 0 (0,0 0 0 (0,0 0 0 (0,0)
ilk 24 Saat 54 41 (89 95 73 (16,0) 149 114 (12,5)
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ETAE

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay Gonillii Olay Gonillii Olay Goniillii
n n (%) n n (%) n n (%)

ik 3 Giin 109 66 (14,4) 153 98 (21,5) 262 164 (17,9)
ilk 7 Guin 140 76 (16,6) 189 108 (23,7) 329 184 (20,1)
ilk 14 Gun 163 80 (17.4) 213 115 (25,2) 376 195 (21,3)
ik 1 Ay 198 92 (20,0) 262 126 (27,6) 460 218 (23,8)
ilk 3 Ay 304 115 (25,1) 324 135 (29,6) 628 250 (27,3)
ilk 6 Ay 353 124 (27,0) 378 144 (31,6) 731 268 (29,3)
ilk 1 vil 390 133 (29,0) 412 151 (33,1) 802 284 (31,0)
>1vil 393 133 (29,0) 413 151 (33,1) 806 284 (31,0)

*CoronaVac kolundaki goniillii sayist 459, TURKOVAC kolundaki goniillii sayisi 456, Toplam géniillii sayist 915.

**Tabloda bildirilen advers olay sayilari kiimiilatif olarak belirtilmistir.
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TABLO 6.10B TURKOVAC PRIMER FAZ 11l CALISMASI ADVERS OIAY SAYILARI

ETAE

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay

Goniilla

Goniillii

Olay Olay Gonillii o]
n n (%) n n (%) n n (%)
1.doz sonrasi ilk 30 Dakika 4 4(0,9) 4 4(0,9) 8 8(0,9) 1,000
ilk 30 Dakika-ilk 24 Saat 100 66 (14,4) 145 117 (25,7) 245 183 (20) <0,001
ilk 24 Saat-ilk 3 Giin 100 58 (12,6) 150 95 (20,8) 250 153 (16,7) 0,001
ilk 3 Giin-ilk 7 Giin 59 33(7,2) 66 32 (7,0 125 65 (7,1) 0,919
ilk 7 Gin-ilk 14 Gun 46 21 (4,6) 71 37.(8,1) 117 58 (6,3) 0,028
ilk 14 Gin-ilk 1 Ay 110 42 (9,2) 108 37.(8,1) 218 79 (8,6) 0,577
ilk 1 Ay-ilk 3 Ay 7 3(0,7) 3 2(04) 10 5(0,5) 1,000
ilk 3 Ay-ilk 6 Ay 3 2(04) 1 1(0,2) 4 3(03) -
ilk 6 Ay-ilk 1 vl 0 0(0,0) 1 1(0,2) 1 1(0,1) -
ik 1Yil->1Yil 0 0 (0,0 0 0(0,0) 0 0(0,0) -
2.doz sonrasi ilk 30 Dakika 0 0 (0,0 0 0 (0,0 0 0 (0,0) -
ilk 30 Dakika-ilk 24 Saat 54 41 (8,9 95 73 (16) 149 114 (12,5) 0,001
ilk 24 Saat-3 Giin 55 29 (6,3) 58 35(7,7) 113 64 (7,0) 0,421
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ETAE

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay Gonillii Olay Goniilli Olay Goniillii o]
n n (%) n n (%) n n (%)

3 Gln-7 Gln 31 16 (3,5) 36 18 (3,9) 67 34 (3,7) 0,712
7 Gun-ilk 14 Gin 23 13 (2,8) 24 12 (2,6) 47 25(2,7) 0,852
ik 14 Gun-ilk 1 Ay 35 17 3,7) 49 21 (4,6) 84 38 (4,2) 0,494
ilk 1 Ay-ilk 3 Ay 106 37 (81) 62 28 (6,1) 168 65 (7,1) 0,258
ilk 3 Ay-ilk 6 Ay 49 20 (4.4 54 19 (4,2) 103 39 (4.3) 0,887
ik 6 Ay-ilk 1Yl 37 18 (3,9) 34 14 (3,1) 71 32 (3,5) 0,483
ik 1Yil->1 Vil 3 2(04) 1 1(0,2) 4 3(03) -

TABLO 6.11A. TURKOVAC PRIMER FAZ |11 CALISMASTI ADVERS OIAY SAYILARI

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Lokal Sistemik Lokal Sistemik Toplam
Olay Goniilli Olay Olay Goniillia Olay Gonillii Olay Goniilli
n n n (%) n n (%) n n (%)
1.doz sonrasi ilk 30 Dakika 3 1 4(0,9) 0 0 (0) 8 8 (0,9)
ilk 24 Saat 42 40 (8,7) 62 114 106 (23,2) 35 27 (5,9) 253 188 (20,5)
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ETAE

CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Lokal Sistemik Lokal Sistemik Toplam

Olay Goniilli Olay Goniillii Olay Goniilli Olay Gonillii Olay Goniillii

n n (%) n n (%) n n (%) n n (%) n n (%)
ik 3 Giin 58 54 (11,8) 146 80 (17,4) 168 155 (34,0) 131 77 (16,9) 503 305 (33,3)
ilk 7 Giin 66 60 (13,1) 197 101 (22) 172 158 (34,6) 193 94 (20,6) 628 338 (36,9)
ilk 14 Gin 66 60 (13,1) 243 112 (24,4) 174 159 (34,9) 262 114 (25) 745 366 (40,0)
ik 1 Ay 69 61 (13,3) 350 135 (29,4) 177 160 (35,1) 367 132 (28,9) 963 393 (43,0)
ik 3 Ay 69 61 (13,3) 357 136 (29,6) 177 160 (35,1) 370 132 (28,9) 973 394 (43,1)
ik 6 Ay 69 61 (13,3) 360 136 (29,6) 177 160 (35,1) 371 132 (28,9) 977 394 (43,1)
ik 1 il 69 61 (13,3) 360 136 (29,6) 177 160 (35,1) 372 133 (29,2) 978 395 (43,2)
>1 Vil 69 61 (13,3) 360 136 (29,6) 177 160 (35,1) 372 133 (29,2) 978 395 (43,2)

2.doz sonrasi ilk 30 Dakika 0 0 (0,0) 0 0 (0,0) 0 0 (0,0) 0 0 (0,0) 0 0 (0,0)
ilk 24 Saat 33 32 (7.0) 21 14 (3,1) 71 65 (14.3) 24 16 (3,5) 149 114 (12,5)
ik 3 Giin 45 43 (9,4) 64 30 (6,5) 93 83 (18,2) 60 32 (7,0) 262 164 (17,9)
ik 7 Giin 47 45 (9,8) 93 39 (8,5) 98 87 (19,1) 91 43 (9,4) 329 184 (20,1)
ilk 14 Gin 48 46 (10,0) 115 46 (10,0) 98 87 (19,1) 115 51(11,2) 376 195 (21,3)
ik 1 Ay 49 47 (10,2) 149 59 (12,9) 99 87 (19.1) 163 66 (14,5) 460 218 (23,8)
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CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Lokal Sistemik Lokal Sistemik Toplam
Olay Goniillii Olay Goniillii Olay Goniillii Olay Goniilla Olay Goniillii
n n (%) n n (%) n n (%) n n (%) n n (%)
ik 3 Ay 52 50 (10,9) 252 83 (18,1) 99 87 (19,1) 225 80 (17,5) 628 250 (27,3)
ik 6 Ay 52 50 (10,9) 301 94 (20,5) 99 87 (19,1) 279 92 (20,2) 731 268 (29,3)
ik 1 il 52 50 (10,9) 338 105 (22,9) 99 87 (19,1) 313 100 (21,9) 802 284 (31,0
>1 vl 52 50 (10,9) 341 106 (23,1) 99 87 (19,1) 314 100 (21,9) 806 284 (31,0
*CoronaVac kolundaki géniillii sayisi 459, TURKOVAC kolundaki géniillii sayisi 456, Toplam géniillii sayist 915.
**Tabloda bildirilen advers olay sayilari kiimiilatif olarak belirtilmistir.
TABLO 6.11B TURKOVAC PRIMER FAZ I1l CALISMASI ADVERS OIAY SAYILARI
Lokal Sistemik Toplam

CoronaVac Kolu

TURKOVAC Kolu

CoronaVac Kolu

TURKOVAC Kolu

Toplam (n=915)

(n=459) (n=456) (n=459) (n=456)
Olay Goniillii Olay Goniillii P Olay Goniillii Olay Goniillii Olay Goniillii
n n (%) n n (%) n n (%) n n (%) n n (%)
1.doz ilk 30 Dakika 3 3(0,7) 4 4(0,9) 0,725 1 1(0,2) 0 0(0) 8 8(0,9

sonrasli
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ETAE

Lokal

Sistemik

Toplam

CoronaVac Kolu

TURKOVAC Kolu

CoronaVac Kolu

TURKOVAC Kolu

Toplam (n=915)

(n=459) (n=456) (n=459) (n=456)
Olay Gonullii Olay Gonillii P Olay Gonillii  Olay Goniillii P Olay Goniillii
n n (%) n n (%) n n (%) n n (%) n n (%)
ilk 30 Dakika- 103
. 39 37.(81) 110 <0,001 61 36 (7,8) 35 27 (5,9) 0,251 245 183 (20)
ilk 24 Saat (22,6)
ilk 24 Saat-ilk
3 Gii 16 15 (3,3) 54 51(11,2) <0,001 84 48 (10,5) 96 56 (12,3) 0,385 250 153 (16,7)
in
ilk 3 Gun-ilk 7
Giin 8 6(1,3) 4 40,9 0,753 51 28 (6,1) 62 28 (6,1) 0,980 125 65 (7,1)
a
ilk 7 Gun-ilk
. 0 0 (0,0 2 1(0,2) - 46 21 (4,6) 69 37.(81) 0,028 117 58 (6,3)
14 Gin
ilk 14 Gin-ilk
1A 3 3(0,7) 3 3(0,7) 1,000 107 40 (8,7) 105 34 (7,5) 0,485 218 79 (8,6)
Yy
ilk 1 Ay-ilk 3
A 0 0 (0,0) 0 0(0,0) - 7 3(0,7) 3 2(04) 1,000 10 5(0,5)
Y
ilk 3 Ay-ilk 6
A 0 0 (0,0 0 0 (0,0 - 3 2(04) 1 1(0,2) - 4 3(03)
Yy
ilk 6 Ay-ilk 1
Vil 0 0 (0,0 0 0 (0,0 - 0 0(0,0) 1 1(0,2) - 1 1(0,1)
I
ilk 1Yil->1 vl 0 0 (0,0 0 0(0,0) - 0 0(0,0) 0 0 (0,0 - 0 0 (0,0
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ETAE

Lokal

Sistemik Toplam

CoronaVac Kolu

TURKOVAC Kolu CoronaVac Kolu TURKOVAC Kolu

Toplam (n=915)

(n=459) (n=456) (n=459) (n=456)
Olay Gonullii Olay Gonillii P Olay Gonillii  Olay Goniillii P Olay Goniillii
n n (%) n n (%) n n (%) n n (%) n n (%)
2.doz ) .
Ilk 30 Dakika 0 0(0,0) 0 0(0,0) - 0 0 (0,0 0 0(0,0) - 0 0(0,0)
sonrasi
ilk 30 Dakika-
. 33 32 (7,0 71 65 (14,3) <0,001 21 14 (3,1) 24 16 (3,5) 0,697 149 114 (12,5)
Ilk 24 Saat
ilk 24 Saat-ilk
3 Giin 12 11 (2,4) 22 20 (4,4) 0,096 43 20 (4,4) 36 18 (3,9) 0,756 113 64 (7,0)
a
ilk 3 Gun-ilk 7
Giin 2 2(0,4) 5 4(0,9) 0,450 29 14 (3,1) 31 15 (3,3) 0,836 67 34 (3,7)
U
ilk 7 Gun-ilk
- 1 1(0,2) 0 0(0,0) - 22 12 (2,6) 24 12 (2,6) 0,987 47 25 (2,7)
14 Gln
ilk 14 Gun-ilk
1A 1 1(0,2) 1 1(0,2) - 34 16 (3,5) 48 20 (4,4) 0,484 84 38 (4,2)
y
ilk 1 Ay-ilk 3
A 3 3(0,7) 0 0(0,0) - 103 35 (7,6) 62 28 (6,1) 0,375 168 65 (7,1)
Y
ilk 3 Ay-ilk 6
A 0 0(0,0) 0 0(0,0) - 49 20 (4,4) 54 19 (4,2) 0,887 103 39 (4,3)
Yy
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Lokal Sistemik Toplam
CoronaVac Kolu TURKOVAC Kolu CoronaVac Kolu TURKOVAC Kolu
Toplam (n=915)
(n=459) (n=456) (n=459) (n=456)
Olay Gonullii Olay Gonillii P Olay Gonillii  Olay Goniillii P Olay Goniillii
n n (%) n n (%) n n (%) n n (%) n n (%)
ilk 6 Ay-ilk 1
Vil 0 0 (0,0) 0 0(0,0) - 37 18 (3,9) 34 14 (3,1) 0,483 71 32 (3,5)
I
itk 1Yil->1Yil 0 0 (0,0) 0 0(0,0) - 3 2 (0,4) 1 1(0,2) - 4 3(0,3)

*CoronaVac kolundaki goniillii sayist 459, TURKOVAC kolundaki goniillii sayis1 456, Toplam goniillii sayist 915.

**Tabloda bildirilen advers olay sayilar kiimiilatif degildir.

TABLO 6.12A TURKOVAC PRIMER FAZ 111 CALISMASI BILDIRILEN CiDDi ADVERS OIAY SAYILARI

CoronaVac Kolu (n=459) TURKOVAC Kolu (n=456) Toplam (n=915)
Olay Goniillia Olay Goniillia Olay Goniillii

n n (%) n n (%) n n (%)

1.doz sonrasi ilk 30 Dakika 0 0 (0,0) 0 0 (0,0) 0 0 (0,0)
ilk 24 Saat 0 0(0,0) 0 0(0,0) 0 0 (0,0

ilk 3 Giin 0 0(0,0) 0 0(0,0) 0 0(0,0)

ilk 7 Giin 0 0(0,0) 0 0(0,0) 0 0 (0,0

ilk 14 Gin 0 0(0,0) 1 1(0,2) 1 1(0,1)
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CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay Goniilli Olay Goniilli Olay Gonillii
n n (%) n n (%) n n (%)

ilk 1 Ay 1 1(0,2) 1 1(0,2) 2 2(0,2)
ik 3 Ay 1 1(0,2) 1 1(0,2) 2 2(0,2)
ilk 6 Ay 1 1(0,2) 1 1(0,2) 2 2(0,2)
ilk 1 vl 1 1(0,2) 2 2(04) 3 3(0,3)
> 1Vl 1 1(0,2) 2 2(04) 3 3(0,3)
2.doz sonrasi ilk 30 Dakika 0 0(0,0) 0 0(0,0) 0 0 (0,0
ik 24 Saat 0 0(0,0) 0 0(0,0) 0 0(0,0)
ik 3 Giin 0 0(0,0) 0 0(0,0) 0 0(0,0)
ilk 7 Guin 0 0 (0,0 1 1(0,2) 1 1(0,1)
ilk 14 Gin 0 0 (0,0 2 2(04) 2 2(0,2)
ilk 1 Ay 1 1(0,2) 2 2(04) 3 3(0,3)
ilk 3 Ay 3 3(0,7) 2 2(04) 5 5(0,5)
ilk 6 Ay 3 3(0,7) 2 2(04) 5 5(0,5)
ilk 1 vl 4 40,9 6 6(1,3) 10 10 (1,1)
>1 Vil 4 40,9 6 6(1,3) 10 10 (1,1)
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*CoronaVac kolundaki géniillii sayisi 459, TURKOVAC kolundaki goniillii sayisi 456, Toplam géniillii sayist 915.

**Tabloda bildirilen advers olay sayilar kiimiilatif olarak belirtilmigtir.

TABLO 6.12B TURKOVAC PRIMER FAZ |11 CALISMASI BiLDIRILEN CiDDi ADVERS OIAY SAYILARI

CoronaVac Kolu (n=459) TURKOVAC Kolu (n=456) Toplam (n=915)
Olay Goniilli Olay Goniillia Olay Goniillii
n n (%) n n (%) n n (%)
1.doz sonrasi ilk 30 Dakika 0 0 (0,0 0 0 (0,0 0 0 (0,0
ilk 30 Dakika-ilk 24 Saat 0 0 (0,0 0 0 (0,0 0 0 (0,0
ilk 24 Saat-ilk 3 Giin 0 0 (0,0 0 0 (0,0 0 0 (0,0
ilk 3 Giin-ilk 7 Gin 0 0 (0,0 0 0 (0,0 0 0 (0,0
ilk 7 Guin-ilk 14 Giin 0 0 (0,0) 1 1(0,2) 1 1(0,1)
ilk 14 Gin-ilk 1 Ay 1 1(0,2) 0 0 (0,0) 1 1(0,1)
ilk 1 Ay-ilk 3 Ay 0 0 (0,0 0 0 (0,0 0 0 (0,0
ilk 3 Ay-ilk 6 Ay 0 0 (0,0 0 0 (0,0 0 0 (0,0
ik 6 Ay-ilk 1 Yl 0 0 (0,0) 1 1(0,2) 1 1(0,1)
ik 1Yil->1Yil 0 0 (0,0 0 0 (0,0 0 0 (0,0
2.doz sonrasi ilk 30 Dakika 0 0 (0,0 0 0 (0,0 0 0 (0,0
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CoronaVac Kolu (n=459)

TURKOVAC Kolu (n=456)

Toplam (n=915)

Olay Goniillii Olay Goniilli Olay Goniillii

n n (%) n n (%) n n (%)
ilk 30 Dakika-ilk 24 Saat 0 0(0,0) 0 0(0,0) 0 0 (0,0
ik 24 Saat-ilk 3 Giin 0 0(0,0) 0 0(0,0) 0 0 (0,0
ik 3 Guin-ilk 7 Giin 0 0 (0,0 1 1(0,2) 1 1(0,1)
ik 7 Guin-ilk 14 Giin 0 0 (0,0 1 1(0,2) 1 1(0,1)
ik 14 Gun-ilk 1 Ay 1 1(0,2) 0 0 (0,0 1 1(0,1)
ik 1 Ay-ilk 3 Ay 2 2(04) 0 0(0,0) 2 2(0,2)
ik 3 Ay-ilk 6 Ay 0 0 (0,0 0 0(0,0) 0 0(0,0)
ik 6 Ay-ilk 1 Yl 1 1(0,2) 4 4(0,9) 5 5(0,5)
ik 1 Yil->1Yil 0 0(0,0) 0 0(0,0) 0 0 (0,0

*CoronaVac kolundaki géniillii sayist 459, TURKOVAC kolundaki goniillii sayisi 456, Toplam goniillii sayist 915.

**Tabloda bildirilen advers olay sayilar kiimiilatif degildir.

***] doz sonrasi bildirilen ciddi advers olaylar, ilk 14 giin icinde COVID-19 (+) nedeniyle hastaneye yats, ilk 1 ay i¢inde bobrek tasi nedeniyle hastaneye yatis olurken, 2.doz
sonrasi bildirilen ciddi advers olaylar, ilk 7 giin icinde atesli COVID-19 (+) nedeniyle hastaneye yatis, ilk 14 giin i¢inde atesli COVID-19 (+) nedeniyle hastaneye yatis, ilk 1

ay i¢inde seker hastaligi olarak bildirilmistir.

Sayfa 107 / 233
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20

TAE KLiNiK ARASTIRMA BiRiMi



TABLO 6.13 TURKOVAC PRIMER FAZ Il CALISMASI EN SIK BILDIRILEN ADVERS OIAY SAYILARI

CoronaVac TURKOVAC Toplam
Lokal Enjeksiyon Bolgesinde Agri 96 224 320
Enjeksiyon Bolgesinde Sertlesme Veya Sisme 10 19 29
Enjeksiyon Bolgesindeki Kol Agrisi 7 11 18
Enjeksiyon Bolgesinde Sertlik 3 7 10
Enjeksiyon Boélgesinde Kizariklik 4 5 9
Sistemik Bas Agrisi 107 107 214
Yorgunluk 92 106 198
Bogaz Agrisi 74 66 140
Okstiriik 64 58 122
Kas Agrisi 51 57 108

*CoronaVac kolundaki géniillii sayist 459, TURKOVAC kolundaki goniillii sayis1 456, Toplam goniillii sayist 915.
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VLVILIII Genel Sonug:

RT-PCR ile dogrulanmis semptomatik COVID-19 hastaligina kars1 iki doz TURKOVAC ile
iki doz CoronaVac asilarimin etkililigini degerlendirmeyi amaglayan Primer Faz 3 caligmasinda,
asilamanin etkililigi acisindan TURKOVAC ve karsilagtirma iiriinii olan CoronaVac kollar1
arasinda belirgin bir farklilik gériilmemistir. Giivenlilik agisindan ise analiz sonuglarina gore
asilarin uygulandigr anatomik bdlgelerde gelisen istenmeyen etkilerin, goreceli olarak
TURKOVAC as1 kolunda daha yogun oldugu goriilmekle birlikte bu istenmeyen etkilerin
hicbirinin giindelik yasama etkisinin olmamasi ve biiyiikliigiiniin dar alanda olmasi1 nedeni ile
asinin adjuvani olan alimiinyum miktari ile iliskili oldugu diistiniilmiistiir. Bu baglamda her iki
grupta da giivenliligi tehdit eden herhangi bir bulguya rastlanmamastir.

Sonug olarak, uygulanan her iki as1 da kabul edilebilir bir giivenlik profiliyle antikor titrelerinde
artisa yol agmustir.

EK.5: Makale-TURKOVAC Primer Faz 3 “Efficacy, Immunogenicity, and Safety of the Two-Dose Schedules of
TURKOVAC versus CoronaVac in Healthy Subjects: A Randomized, Observer-Blinded, Non-Inferiority Phase
I Trial
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VII-TURKOVAC KLIiNiK ARASTIRMASI- RAPEL FAZ I
VIIL.I Caligma Bashgi:

“SARS-CoV-2've Karsi Rapel Asilamamn Etkililigini, Giivenliligini ve Immiinojenitesini
Belirlemek icin Acik Etiketli, Cok Merkezli, Faz 3 Klinik Calisma”

VILIl. Galisma Kodu:

Protokol kodu: TSB-VAC-COV-TUR-RF2B.05

VILII. Gahgmanin Yapildigi Merkezler ve Arastirici Bilgileri:

VILIIL I. Koordinatdr Merkez:

Ankara Bilkent Sehir Hastanesi

VILIILII. Koordinator Arastirici:

Idari Koordinator: Dog. Dr. Thsan Ates

Koordinator Arastirici: Dog. Dr. Bedia Ding

VILIILIIL Galigmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Tablo 7.1 TURKOVAC Rapel Faz 3 klinik arastirmasinin merkezleri ve sorumlu arastiricilar

KLINIK ARASTIRMA MERKEZLERI ARASTIRMACILAR

e Dog. Dr. Bedia Ding
e Ankara Bilkent Sehir Hastanesi

e Prof. Dr. Irfan Sencan
e Diskapt SUAM, Enfeksiyon Hastaliklar1 v¢

Klinik Mikrobiyoloji

. e Prof. Dr. Kurtulus Aksu
e SBU Ankara Atatiirk Gogiis Hastaliklar1 vg

Gogiis Cerrahisi Egitim ve Arastirma
Hastanesi

_ e Prof. Dr. Ayse Batirel
e [stanbul Dr. Liitfi Kirdar Kartal Egitim ve

Arastirma Hastanesi- Enfeksiyon
Hastaliklar1

e Prof. Dr. Ozlem Altuntas Aydin
e Basaksehir Cam ve Sakura Sehir Hastanes

. e Dog. Dr. Mehtap Aydin
e Umraniye Egitim ve Arastirma Hastanesi -

Enfeksiyon Hastaliklar1
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Sancaktepe Sehit Profesdr IThan Varank
Egitim ve Arastirma Hastanesi - Enfeksiyo
Hastaliklar1 ve Klinik Mikrobiyoloji Klinig

Dog. Dr. Fatma Yilmaz Karadag

Seyrantepe Hamidiye Etfal Sehir Hastanes

Prof. Dr. ilyas Dokmetas

Istanbul Universitesi-Cerrahpasa,
Cerrahpasa T.F., Dahili Tip Bilimleri
BOlumu - Enfeksiyon Hastaliklari ve Klinil
Mikrobiyoloji A.B.D.

Prof. Dr. Omer Fehmi Tabak

Saglik Bilimleri Universitesi Dr. Suat Sere
Gogiis Hastaliklar1 ve Cerrahisi Egitim ve
Aragtirma Hastanesi

Uzm. Dr. Ozgiir Batum

Izmir Saglik Bilimleri Universitesi Tepecik
Egitim ve Arastirma Hastanesi, Enfeksiyor

Prof. Dr. Siikran Kose

Izmir Katip Celebi Universitesi Tip
Fakiltesi, Atatiirk EAH, enfeksiyon
Hastaliklar1 Klinigi

Prof. Dr. Tuna Demirdal

Cukurova Universitesi Tip Fakiiltesi

Dog. Dr. Ferit Kusgu

Aydin Devlet Hastanesi

Uz. Dr. Ferdi Giines

Uludag Universitesi Saglik Uygulama ve
Arastirma Merkezi, Enfeksiyon Hastaliklar
ve Klinik Mikrobiyoloji A.B.D

Prof. Dr. Emin Halis Akalin

Kayseri Sehir E.A.H., Enfeksiyon Hastalik
ar1 ve Klinik Mikrobiyoloji A.B.D.

Prof. Dr. ilhami Celik

Erciyes Universitesi Tip Fakiiltesi

Prof. Dr. Orhan Yildiz

S. B. Universitesi Derince Egitim Arastirm
Hastanesi

Uzm. Dr. Selcan Arslan Ozel

Kocaeli Universitesi Tip Fakiiltesi,
Enfeksiyon Hastaliklar1 ve Klinik

Prof. Dr. Sila Akhan

Malatya Inénii Universitesi Tip Fakiiltesi,
Enfeksiyon Hastaliklar1 Anabilim Dal1

Prof. Dr. Yasar Bayindir

SBU Antalya Egitim ve Arastirma Hastane

Dog. Dr. Remziye Nur Eke
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Abant Izzet Baysal Universitesi [zzet Bays
Egitim Arastirma Hastanesi

Dr. Ogr. Uyesi Muhammed Emin
Demirkol

Bursa Sehir Hastanesi

Uzm. Dr. Canan Demir

Elaz1g Fethi Sekin Sehir Hastanesi

Dog. Dr. Giilden Eser Karlidag

Erzincan Binali Y1ldirim Universitesi T1p
Fakiiltesi Enfeksiyon Hastaliklar1 A.B.D

Dog. Dr. Faruk Karakegili

Erzurum Bolge Egitim ve Arastirma
Hastanesi

Dr. Ogr. Uyesi Sibel Iba Yilmaz

Eskisehir Sehir Hastanesi

Uzm. Dr. Anil Ugan

Eskisehir Osmangazi Universitesi Saglik,
Uygulama ve Arastirma Hastanesi

Prof. Dr. Nurettin Erben

Gaziantep Dr. Ersin Arslan Egitim ve
Arastirma Hastanesi

Dog. Dr. Ibrahim Halil Tiirkbeyle:

Kahramanmaras Siitcii Imam Universitesi
Enfeksiyon Hastaliklar1

Prof. Dr. Selma Ates

Kirikkale Universitesi Tip Fakiiltesi, i¢
Hastaliklar1 Anabilim Dali

Dog. Dr. Aydin Ciftci

Konya Sehir Hastanesi

Uzm. Dr. Arzu Tarake1

Kiitahya Saglhk Bilimleri Universitesi Tip
Fakiiltesi Enfeksiyon Hastaliklar1 ve Klinik
Mikrobiyoloji Anabilim Dali

Prof. Dr. Oznur Ak

Manisa Sehir Hastanesi

Uzm. Dr. Sevil Sapmaz Karabag

Mersin Sehir ve Egitim Arastirma Hastane;

Uzm. Dr. Mustafa Uguz

Mehmet Akif Inan Egitim ve Arastirma
Hastanesi

Uzm. Dr. Iclal Hocanli

Tekirdag Corlu Devlet Hastanesi

Dog¢.Dr. Mustafa Dogan

Saglik Bilimleri Universitesi Kanuni Egitir
ve Arastirma Hastanesi Enfeksiyon

Hastaliklar1 ve Klinik Mikrobiyoloji

Uzm. Dr. Ozlem Bayraktar Saral
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e Prof. Dr. Mahmut Siinnet¢ioglu
e Van Egitim Arastirma Hastanesi

e Uzm. Dr. Emin Egemen Tekin
e Denizli Devlet Hastanesi

e Uz Dr. Ali Korhan S1g
e Balikesir Atatiirk Sehir Hastanesi

VILIV. Galigmada Kullanilan Uriinler:

Bu ¢alismada kullanilacak olan arastirma iirlinii inaktif COVID-19 asis1 olan
TURKOVAC’tir. TURKOVAC asisiin dozu 3 pg/ 0.5 ml olacaktir ve deltoid kas igine
enjeksiyon yolu ile uygulanacaktir. Bu ¢aligmada Dollvet Veteriner As1 Ilag Biyolojik Madde
Uretim San. ve Tic. A.S. tarafindan iiretilmis ve TURKOVAC-Dollvet olarak tanimlanmus.

VII.V. Calisma Dizayni:

Calismaya 2 as1 kolu icin 5.934 (4.747 TURKOVAC-1.187 CoronaVac) goniillii alinmasi
planlanmistir. Gerektiginde telefon veya SMS araciligiyla goniilliilere ulagilarak ¢caligmaya davet
edileceklerdir. CoronaVac asisiin ilk kiiriiniin 2. dozundan sonra en az 90 giin ve en fazla 270 giin
geemis olan goniilliilere rapel doz as1 (TURKOVAC veya CoronaVac) uygulanacaktir. Asilama
taramadan bir giin sonra yapilabilir. Goniillii se¢im kriterlerine uyan goniilliilere herhangi bir islem
yapilmadan once ¢alisma detayl1 anlatilacak ve Bilgilendirilmis Goniillii Olur Formu (BGOF)’nu
imzalamalari istenecektir. BGOF u imzalayan tim goniilliilere as1 6ncesi SARS-CoV-2 PCR testi
yapilacak ve pozitif ¢ikanlar calismanin giivenlik analizi grubuna dahil edileceklerdir. Bu
goniilliiler etkinlik acisindan takip edilmeyeceklerdir. Ayrica kadin goniilliiler i¢in as1 uygulamasi
oncesinde idrar strip gebelik testi yapilacak ve pozitif ¢ikanlar calismaya alinmayacaklardir.

VIL.V.l. Caligmanin Amaci:
Birincil Amag:

» CoronaVac asisinin 2. dozundan sonra en az 90 giin ve en fazla 270 giin ge¢mis olanlara verilen
inaktive edilmis COVID-19 asilarin rapel dozlarinin etkililiginin degerlendirilmesi.

Ikincil Amaclar:

» Advers reaksiyonlarin ve ciddi advers olaylarin insidansimi belirleyerek rapel doz asilarinin
giivenliginin degerlendirilmesi.

* Rapel doz agilarin immiinojenisitesinin degerlendirilmesi.

* Rapel dozdan 0, 28 (tiim goniilliilerden), 48, 84 ve 168. giinden (goniilliilerin %50’sinden) sonraki
SARS-CoV?2 spesifik baglayici antikor seropozitiflik oraninin belirlenmesi.

* Rapel dozdan 0, 28 (tiim goniilliilerden), 48, 84 ve 168. (goniilliilerin %50’sinden) giinden sonraki
notralizasyon testi ile SARS-CoV?2 nétralize edici antikorlarin degerlendirilmesi.

* Rapel dozdan 0, 28 (tiim goniilliilerden) 48, 84 ve 168. (goniilliilerin %50’sinden) giinden sonraki
pseudo notralizasyon testi ile humoral immun yanitin degerlendirilmesi.
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* 150 goniilliide T hiicre degerlendirmesi.

VILV.II. Calismanin Siiresi:

Arastirma siiresi: Toplam Goniillii temini ile birlikte yaklasik olarak 21 ay olarak planlanmaktadir.
Etik Komite Onay Tarihi: 05.10.2021

TITCK Onay Tarihi: 07.10.2021

Ik Goéniillii Alim Tarihi (Arastrmanin baslangici); 08.10.2021 tarihinde ilk gondllinin
alinmasiyla basladi.

Son Goniillii Alim Tarihi; en son goniillii 28.03.2022 de alind1
Sonlanim noktasi: 4340 gonulli

VII.VI. Calisma Metodolojisi:
Klinik Arastirmanin Sonuglarin Degerlendirmesi Plan1 / Metadolojisi

Tiim goniillillerden rapel as1 dozu 6ncesinde ve doz yapildiktan sonra 30. dakika ve 28. giinde ve
goniilliilerin %50°sinde doz yapildiktan sonra 48. giin, 84. giin ve 168. giinde vital bulgular1 (alin
sicakligl, oksijen satiirasyonu, kan basinci ve solunum sayisi) Olgiilecektir. Tiim goniilliiler as1
sonrasi 30 dakika boyunca dokiintii, dilde sisme, as1 yapilan kolda agri, sislik, kizariklik, uyusma
da dahil olmak iizere advers olaylar agisindan izleneceklerdir. Advers olaylar uygulama sonrasi 7
giin siiresince glinliik olarak, sonrasinda 365. giine kadar haftalik olarak telefon vizitleri ile rutin
takip edilecektir. Advers olaylarin siddeti, baslama zamani, siiresi ve varsa tarihiyle birlikte
hastaneye basvuru ya da yatis gereksinimi Olgu Rapor Formu’na kaydedilecektir.Tiim
gonalltlerden 0, 28. gunlerde imminojenisite igin kan almacaktir. Degerlendirilen birincil
sonugclar, her 2 as1 grubu i¢in kendi i¢cinde degerlendirilecektir. 28. giinde her 2 grupta SARS-CoV-
2 notralizan antikor, pseudo noétralizan antikor ve anti-spike protein IgG'deki degisim miktar1
degerlendirilecektir.Her 2 as1 kolu i¢in SARS-CoV-2 notralizan antikor, pseudo nétralizan antikor
ve anti-spike protein IgG 6l¢iimii goniilliilerin %50°sinde 48, 84 ve 168. giinde tekrarlanacaktir.
Tim goniilliller yan etki degerlendirilmesi i¢in 365. giine kadar izlenecektir.28, 48 ve 84.
giinlerdeki caligma vizitlerinde akut solunum hastalig1 (atesli veya atessiz orta veya siddetli
hastalik) ile ates (alin sicakligr 37,8°C'den yiiksek) olan goniilliilerin vizitleri akut durum
tyilestikten sonra yapilacaktir.Calismada planlanan vizitler disinda meydana gelebilecek herhangi
bir durum karsisinda goniilliillere planlanmamis vizitlerde yapilacaktir. SARS-CoV-2 Nétralize
Edici Antikor tespiti i¢in Viriis Notralizasyon Testi teknigi uygulanacaktir. Kan serumu 6rnekleri
56°C'de 30 dakika inaktive edildikten sonra ayni hacimde 100DKID50 SARS-CoV2 (yaklasik
1:100 seyreltilmis viriis) ile karistirtlacak ve nétralizasyon icin 37°C'de bir saat bekletilecektir. Bu
strenin sonunda Vero E6 hiicreleri bu karisimla asilanacak ve 37°C'de 96 saat inkube edilecektir.
Test, hiicre kaltird mikroskobunda virts ve hicre kontroli igin kontrol edilecektir. Virus kontrol
boliminde SARS-CoV2'ye 6zgli cpe'nin %100 gozlemlendiginde test degerlendirilecektir.
Pseudo notralizan testi DiaSorin ETI-Max3000 cihazinda ve Dia.Pro Diagnostic ACE2-RBD Kiti
ile caligilacaktir. Ayrica ¢alismada her iki kolda da 75 olmak {izere toplam 150 gonulliden de T
hiicre degerlendirmesi i¢in kan alinacaktir. T hiicre degerlendirmesi i¢in kullanilacak test
yontemleri su sekildedir: Periferik kan mononukleer hiicreleri SARS-CoV-2 S1 peptid havuzu ile
uyarilacaktir. Ardindan T hiicrelerdeki TNF- o ve IFN- y diizeylerine ELISPOT ile bakilacak ve
SARS-CoV-2’ye karst spesifik olusan Thl yanitlar1 analiz edilecektir. ELISPOT testi
proliferasyona dair bilgi de sagladigindan SARS-CoV-2’ye kars1 spesifik olarak ¢ogalabilen T
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hlcre kapasitesi de belirlenecektir. Thl yanitlarii ikinci bir yontemle analiz etmek i¢in akim
sitometri deneyleri de planlanmigstir. Bu kapsamda, SARS-CoV-2 S1 peptid havuzu ile uyarilan
mononiikleer hiicreler CD3+CD4+CD8-CD56- ve CD3+CD4-CD8+CD56- immiinfenotipe gore
ayrimlanacak, daha sonra hiicre iginde yer alan IL-2, TNF- o ve IFN- y dizeyleri
degerlendirilecektir. Bu sayede, SARS-CoV-2’ye karsi spesifik olarak uyarilan CD4+ ve CD8+ T
hicrelerin IL-2, TNF- o ve IFN- y pozitifligi de analiz edilecektir.

VILVL. I. Etkinlik:
Degerlendirme Kriterleri;
Birincil Degerlendirme Kriterleri:

* Rapel agilama dozundan en az 14 giin sonra RT-PCR testi pozitif olan ve 24 saat icinde en az 1
semptom gosteren gondllilerde COVID-19’a karsi TURKOVAC ve CoronaVac asilarinin
koruyuculuk oranlari.

* Goniilliilerde 0, 28+2 (tim gonalltlerden) ve 48+4, 84+4 ve 16848 glinlerdeki (gonullilerin
%50’sinden): o SARS-CoV2 nétralizan ve pseudo notralizan antikor miktarinda baglangica gore
28. giinde artigin 2 kat ve iizeri olmas1 o SARS-CoV2 anti-spike protein IgG miktarinda baslangica
gore 28. giinde artigin 2 kat ve tizeri olmasi o 150 goniillide T hiicrelerdeki IL-2, TNF- a ve IFN-
vy diizeylerinde baslangica gore 28. giinde artigin 2 kat ve {izeri olmasi

VILVLIIL. Glavenlik:
ikincil Degerlendirme Kriterleri:

* Tiim goniillillerde asilamadan sonraki 7-14. giin i¢inde advers reaksiyon insidansi (Telefon
gorlismesi).

* Tiim goniilliilerde asilamadan sonraki 365. giine kadar Ciddi Advers Olaylarin (CAO) insidanst.
Istatistik analiz plan;

[statistiksel analiz icin PASW 18.0 for Windows programi kullanilacaktir. Istatistiksel anlamlilik
diizeyi p degerinin 0,05’ten kiigiik olmasi durumu olarak kabul edilecektir. Tanimlayici
istatistikler, kategorik degiskenler icin say1 ve ylizdeler, sayisal degiskenler i¢in ortalama, standart
sapma, ortanca, minimum, maksimum, persentil 25, persentil 75 olarak sunulacaktir. Degiskenlerin
normal dagilima uygunlugu gorsel (histogram ve olasilik grafikleri) ve analitik yontemler
(Kolmogrov- Simirnov/Shapiro-Wilk testleri) kullanilarak incelenecektir. Esas olarak guvenlilik
parametrelerini tanimlama ve degerlendirmeyi ve daha Onceden tanimlanmig istatistiksel
hipotezlerle test etmeden daha ¢ok rutin klinik uygulamada giivenliligini belirlemeyi
amaclamaktadir. Birincil degerlendirme kriterleri igin, TURKOVAC ile CoronaVac arasindaki
karsilastirmalar tanimlayict istatistiklerle 6zetlenecek ve uygun testlerle analizler yapilacaktir.
Risk azaltma ytizdesi ile as1 etkinligi hesaplamast:

Relatif Risk azaltma = 100x (1-TURKOVAC Insidans Oran1 CoronaVac Insidans Orani )

Ikincil degerlendirme kriterleri icin, asilamadan sonraki 7 giin iginde advers ilag reaksiyon
insidans1 ve agilamadan sonraki 365. Gune kadar Ciddi Advers Olaylarin (CAO) insidans1 as1
gruplarinda ayr1 ayr1 sunulmak iizere tanimlayic1 istatistik olarak oOzetlenecektir. Ayrica
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gonullilerde 0, 28, 84 ve 168. gunlerdeki SARS-CoV2 nétralizan ve pseudo nétralizan antikor
miktar1 ve SARS-CoV?2 anti-spike protein IgG miktar1 tanimlayici olarak sunulacaktir. SARS-
CoV2 notralizan ve pseudo notralizan antikor miktar1 ve SARS-CoV2 anti-spike protein I1gG
miktarinda baslangica gore 28. giinde artisin 2 kat ve {izeri olan goniillii oranlar1 hesaplanacak ve
ast kollar1 arasinda Ki-Kare kosulu saglandigi durumda Ki-Kare testi, saglanmadig1 durumda ise
Fisher Exact test kullanilarak incelenecektir.

VILVII. Sonuclar:
Gonullu Dispozisyonu:

Tablo 7.2 TURKOVAC Rapel Faz 3 klinik aragtirmasi gonulli dispozisyonu

4359 Assessed for eligibility |

—’| 19 Excluded
A

| 4340 Crrolled |

v
3.855 Received TURKOVAC | | 485 Received CoronaVac
490 Drop-out N —> 90 Drop-out
A\ v
3.855 Analysed for Safety 485 Analysed for Safety
3.335 Analysed for Pscudo 412 Analysed for Pseudo
neutralizing immunogenicity neutralizing immunogenicity
3.305 Analysed for Pseudo 411 Analysed for Pseudo
neutralizing immunogenicity neutralizing immunogenicity

*Inaktif Rapel Faz 3 calismasina as1 kolu CoronaVac olan 483, TURKOVAC olan 3831 olmak
tizere toplam 4314 goniillii dahil edilmistir.
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VIIL.VIL. |. Etkinlik Sonuglart:
Immunojenisite:

Sekil 7.1 Tum Goniilliilerde Goriilen Igg Spike Pozitiflik Orani

lgG Pozitiflik Orani, n=3716

99.5% 99.0%
100%
80%
60%
40%
18.1% 17.3%
20%
oo I
Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
lgG 28.Giin - 1gG IgG 28.Giin - 1gG
TURKOVAC CoronaVac
N=3305 N=411

Sekil 7.2 Kadin Goniillillerde Goriilen IgG Spike Pozitiflik Orani

Kadinlarda IgqPpzitiflik Orani, n=1159

99.4%

100%

95% /

90% 87.1%

84.8%

85%

80%

75%

Rapel Doz Oncesi - 1IgG  Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
28.Giin - 1gG IgG 28.Giin - 1gG
TURKOVAC CoronaVac
N=004 N=1A5
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Sekil 7.3 Erkek Goniilliilerde Goriilen IgG Spike Pozitiflik Oram

Erkeklerde 1gG Pozitiflik Orani, n=2557

99.6% 98.8%

100% 79.7% — 81.3% —
80%
60%
40%
20%
0%

Rapel Doz Oncesi-  Rapel Doz Sonrasi Rapel Doz Oncesi-  Rapel Doz Sonrasi
1gG 28.Gun - IgG IgG 28.Gun - 1gG
TURKOVAC CoronaVac
N=2311 N=246

Sekil 7.4 Tiim Goniillillerde Goriilen Wuhan Pozitiflik Oran

Wuhan Pozitiflik Orani, n=2732
98.6% 97.4%

100%
90% /
80%

70% 59.1% 62.2%

60%

50%

40%

30%

20%

10%
0%

Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
Wuhan 28.Gun -Wuhan Wuhan 28.Gun - Wuhan

TURKOVAC CoronaVac
N=2425 N=307
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Sekil 7.5 Kadin Goniilliilerde Goriilen Wuhan Pozitiflik Orani

Kadinlarda Wuhan Pozitiflik Orani, n=847

98.2% 97.5%
100%

90%
80%
70% 63.0% 62.3%

60%
50%
40%
30%
20%
10%
0%

Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi

Wuhan 28.Guin - Wuhan Wuhan 28.Guin - Wuhan

TURKOVAC CoronaVac
N=725 N=122

Sekil 7.6 Erkek Goniilliillerde Goriilen Wuhan Pozitiflik Orani

Erkeklerde Wuhan Pozitiflik Orani, n=1885

98.8% 97.3%
100% / /
80%
57.4% 62.2%
60%
40%
20%
0%
Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
Wuhan 28.Gln - Wuhan Wuhan 28.Glin - Wuhan
TURKOVAC CoronaVac
N=1700 N=185
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Sekil 7.7 Tiim Goniillillerde Goriilen Alfa Pozitiflik Orani

Alfa Pozitiflik Orani, n=2731

100 98.4% 95.8%
(]
90%
e 60.6%
70% 6%
60% 52.0%
50%
40%
30%
20%
10%
0%
Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
Pseudo 28.Gun - Pseudo Pseudo 28.Gun - Pseudo
TURKOVAC CoronaVac
N=2424 N=307

Sekil 7.8 Kadin Goniillillerde Goriilen Alfa Pozitiflik Orani

Kadinlarda Alfa Pozitiflik Orani, n=846

oo / 98.5% /v 95.9%
(]
80% 63.1%

55.7%
60%
40%

C m

0%

Rapel Doz Oncesi- Rapel Doz Sonrasi = Rapel Doz Oncesi-  Rapel Doz Sonrasi

Alfa 28.Gln - Alfa Alfa 28.Gun - Alfa
TURKOVAC CoronaVac
N=724 N=122

Sekil 7.9 Erkek Gonullllerde Goriilen Alfa Pozitiflik Orani

Erkeklerde Alfa Pozitiflik Orani, n=1885
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28.Gin - Alfa 28.Gin - Alfa
TURKOVAC CoronaVac
N=1700 N=185
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Sekil 7.10 Tim Goniilliillerde Goriilen Delta Pozitiflik Orani

Delta Pozitiflik Orani, n=2730
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TURKOVAC CoronaVac
N=2423 N=307

Sekil 7.11 Kadin Goniilliilerde Goriilen Delta Pozitiflik Orani

Kadinlarda Delta Pozitiflik Orani, n=847
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TURKOVAC CoronaVac
N=725 N=122
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Sekil 7.12 Erkek Goniilliilerde Goriilen Delta Pozitiflik Orani

Erkeklerde Delta Pozitiflik Orani, n=1883
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TURKOVAC CoronaVac
N=1698 N=185

Sekil 7.13 Tim Gonullilerde Goriilen Omicron Pozitiflik Orani

Omicron Pozitiflik Orani, n=2092
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Rapel Doz Oncesi - Rapel Doz Sonrasi Rapel Doz Oncesi - Rapel Doz Sonrasi
Pseudo 28.Gln - Pseudo Pseudo 28.Gun - Pseudo

TURKOVAC CoronaVac
N=1845 N=247

Sekil 7.14 Kadin Gontilliillerde Goriilen Omicron Pozitiflik Orani

Kadinlarda Omicron Pozitiflik Orani, n=689
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TURKOVAC CoronaVac
N=583 N=106
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Erkeklerde Omicron Pozitiflik Orani, n=1403
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TURKOVAC CoronaVac
N=1262 N=141

Sekil 7.16 Tiim Goniilliillerde Goriilen Pseudonétralizan Pozitiflik Orani

Pseudo Pozitiflik Orani, n=3747
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TURKOVAC CoronaVac
N=3335 N=412
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Sekil 7.17 Kadin Goniilliilerde Goriilen Pseudonétralizan Pozitiflik Orani

Kadinlarda Pseudo Pozitiflik Orani, n=1168
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Sekil 7.18 Erkek Gonillilerde  Goriilen  Pseudonétralizan  Pozitiflik  Oram

Erkeklerde Pseudo Pozitiflik Orani, n=2579
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TURKOVAC CoronaVac
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VILVILII. Gluvenlik Sonuglari:

Inaktif Rapel Faz 3 calismasi kapsaminda uygulanan asi kollarma gore bildirilen advers
olaylarin goriilme siklig1 ve advers olay goriilen goniillii sayilarinin kiimiilatif olarak yiizdesel
dagilimi Tablo’da detaylar1 ile sunulmustur.

Tablo 7.3 Inaktif Rapel Faz 3 Calismas1 Advers Olay Sayilari;

CoronaVac Kolu (n=485) TURKOVAC Kolu (n=3.855) Toplam (n=4.340)
Olay Gonualla Olay Gonualla Olay Gonualla
n n (%) n n (%) n n (%)
flk 30 Dk. 8 6(1,2) 22 17 (0,4) 30 23(0,5)
flk 24 Saat 104 71 (14,6) 876 625 (16,2) 980 696 (16,0)
ilk 3 Giin 188 107 (22,1) 1844 1149 (29,8) 2032 1256 (28,9)
ilk 7 Giin 232 119 (24,5) 2116 1232 (32,0) 2348 1351 (31,1)
flk 14 Giin 239 122 (25,2) 2249 1268 (32,9) 2488 1390 (32,0)
flk 1 Ay 287 135 (27,8) 2522 1343 (34,8) 2809 1478 (34,1)
ik 3 Ay 368 157 (32,4) 3264 1519 (39,4) 3632 1676 (38,6)
ilk 6 Ay 428 169 (34,8) 3660 1587 (41,2) 4088 1756 (40,5)
ik 1 Y1l 490 182 (37,5) 4023 1629 (42,3) 4513 1811 (41,7)

*CoronaVac kolundaki goniillii sayis1 485, TURKOVAC kolundaki goniillii sayisi 3.855, Toplam goniillii sayist 4.340.
**Tabloda bildirilen advers olay sayilar: kiimiilatif olarak belirtilmistir.

*#% [k 30 Dk. icinde bildirilen advers olaylar; agiz kurulugu, alerjik reaksiyon, asi bélgesinde agri, asi bolgesinde
karincalanma, ast bolgesinde kizaritklik, ast bélgesinde uyusukluk, asi bolgesinde yanma hissi, asi kolunda agri, bas agrisi,
bayginlik, bradikardi, ¢arpinti, gérmede bulaniklik, mide bulantisi, nefes darligi, sol kulak iginde agri olmaktadr.

Inaktif Rapel Faz 3 calismasinda uygulanan as1 kollarina gére ilk 30 dakika ile ilk 1 y1l arasinda
bildirilen advers olaylarin goériilme siklig1 ve advers olay goriilen goniillii sayilarinin kiimiilatif
olmayan yiizdesel dagilimi Tablo ’da detaylar1 ile sunulmustur.
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Tablo 7.4 Inaktif Rapel Faz 3 Caligmas1 Advers Olay Sayilari;

CoronaVac Kolu (n=485) TURKOVAC Kolu (n=3.855) Toplam (n=4.340)

Olay Gonualla Olay Gonulla Olay Gonulli
n n (%) n n (%) n n (%) p
ilk 30 Dk. 8 6(1,2) 22 17 (0,4) 30 23(0,5) 0,036
11k 30 Dk.- ilk 24 Saat 96 66 (13,6) 854 612 (15,9) 950 678 (15,6) 0,195
flk 24 Saat- ilk 3 Giin 84 48 (9,9) 968 598 (15,5) 1052 646 (14,9) 0,001
ilk 3 Giin- ilk 7 Giin 44 24 (4,9) 272 161 (4,2) 316 185 (4,3) 0,428
ilk 7 Giin- ilk 14 Giin 7 6(1,2) 133 80 (2,1) 140 86 (2,0) 0,212
ilk 14 Giin- ik 1 Ay 48 29 (6,0) 273 153 (4,0) 321 182 (4,2) 0,037
ik 1 Ay- 11k 3 Ay 81 50 (10,3) 742 361 (9,4) 823 411 (9,5) 0,503
flk 3 Ay-ilk 6 Ay 60 31(6,4) 396 193 (5,0) 456 224(52) 0,194
flk 6 Ay- i1k 1 Y1l 62 26 (5,4) 363 177 (4,6) 425 203(4,7) 0,449

*CoronaVac kolundaki goniillii sayis1 485, TURKOVAC kolundaki goniillii sayisi 3.855, Toplam goniillii sayist
4.340.

**Tabloda bildirilen advers olay sayilari kiimiilatif degildir.

Inaktif Rapel Faz 3 calismasinda uygulanan as1 kollarina gore bildirilen advers olaylarin lokal
ve sistemik gruplara gore goriilme siklig1 ve advers olay goriilen goniillii sayilarmin kiimiilatif
olarak yiizdesel dagilimi1 Tablo ’da detaylar1 ile sunulmustur.
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Tablo 7.5 Inaktif Rapel Faz 3 Calismasi Advers Olay Sayilar;

Toplam
CoronaVac Kolu (n=485) TURKOVAC Kolu (n=3.855) (n=4.340)
Lokal Sistemik Lokal Sistemik Toplam

Olay Gonualla Olay Gonualla Olay Gonulli  Olay Gonldlli  Olay Goénalli

n n (%) n n (%) n n (%) n n (%) n n (%)
ik 30
Dk. 5 5(1,0) 3 2(0,4) 11 10 (0,3) 11 8(0,2) 30 23(0,5)
Ik 24 542 696
Saat 56 52 (10,7) 48 25(5,2) 624 (14,1) 252 162 (4,2) 980 (16,0)
ik 3 937 403 1256
Gin 76 69 (14,2) 112 54 (11,1) 1098 (24,3) 746 (10,5) 2032 (28,9)
ik 7 953 509 1351
Gin 78 70 (14,4) 154 70 (14,4) 1122 (24,7) 994 (13,2) 2348 (31,1)
Ik 14 958 557 1390
Gun 78 70 (14,4) 161 73 (15,1) 1129 (24,9) 1120 (14,4) 2488 (32,0)

965 658 1478

ikiay 78 70 (14,4) 209 92(19,0) 1140 (250) 1382  (17,1) 2809  (34,1)

121 967 900 1676
ik3ay 79 70 (14,4) 289 (24,9) 1144 (251) 2120 (233) 3632  (386)

138 969 998 1756
ilk6Ay 81 70 (14,4) 347 (28,5) 1149 (25,1) 2511  (259) 4088  (40,5)

151 970 1063 1811
flk1yd 82 70 (14,4) 408 (31,1) 1153 (252) 2870  (27,6) 4513  (41,7)

*CoronaVac kolundaki goniillii sayisi 485, TURKOVAC kolundaki goniillii sayist 3.855, Toplam géniillii sayisi
4.340.

**Tabloda bildirilen advers olay sayilari kiimiilatif olarak belirtilmistir.

*%% [lk 30 Dk. icinde bildirilen advers olaylar; agiz kurulugu, alerjik reaksiyon, ast bolgesinde agri, asi bélgesinde
karincalanma, asi bolgesinde kizariklik, ast bélgesinde uyusukluk, asi bolgesinde yanma hissi, ast kolunda agri,
bag agrisi, bayginlik, bradikardi, carpinti, gérmede bulaniklik, mide bulantisi, nefes darligi, sol kulak icinde agri
olmaktadir.
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Inaktif Rapel Faz 3 caligmasinda uygulanan as1 kollarina gére bildirilen advers olaylarmn lokal ve
sistemik gruplara gore goriilme siklig1 ve advers olay goriilen goniillii sayilarinin kiimiilatif olmayan
ylizdesel dagilimi Tablo ’da detaylar1 ile sunulmustur.

Tablo 7.6 Inaktif Rapel Faz 3 Caligmas1 Advers Olay Sayilari;

Lokal Sistemik
CoronaVa TURKOVAC TURKOVAC
CoronaVac Toplam
¢ Kolu Kolu Kolu (n=485) Kolu (n=4.340)
(n=485) (n=3.855) = (n=3.855) -
n n (%) n n (%) p n n (%) n n (%) p n n (%)
: 5 0,30
[Tk 30 Dk. 5 (10 11 10(03) 0019 3 2(04) 11 8(02 7 30 23(05)
k30 Dk.-ilk24 5 47 533 155 031 678
Saat 1 (97 613 (137) 0014 45 24(49) 241  (4,0) 5 950  (156)
ilk 24 Saat -ilk 3 2 19 410 <0,00 266 097 105 646
Giin 0 (39) 474 (10,6) 1 64 33(68) 494 (68) 2 2 (149)
ilk 3 Giin -ilk 7 2 144 036 185
Giin 2 (04) 24 22(06) 1000 42 22(45) 248 (3.7) 8 316 (43)
ik 7 Giin -ilk 14 0 0,30
Giin 0 (00 7 6(02 1000 7 6(12) 126 74(1,9) 1 140 86(20)
ilk 14 Giin -ilk 1 0 143 0,01 182
Ay 0 (00) 11 11(03) 0623 48 29(60) 262 (37) 4 321 (42
. . 1 49 358 052 411
MeTAy-k3Ay 4 92y 4 4(01) 0445 80 (101) 738 (92 6 823 (95)
. . 1 189 0,20 224
Mk3Ay-k6AY 5 02) 5 401 0445 58 30(62) 391 (49 9 456  (52)
. . 1 173 048 203
HeOAY-AIKIVIL 1 02) 4 401) 0445 61 25(52) 359 (45 4 425 (A7)

*CoronaVac kolundaki goniillii sayis1 485, TURKOVAC kolundaki goniillii sayist 3.855, Toplam goniillii sayist

4.340.

**Tabloda bildirilen advers olay sayilart kiimiilatif degildir.
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Inaktif Rapel Faz 3 galismasinda uygulanan as1 kollarina gore bildirilen ciddi advers olaylarin
goriilme siklig1r ve ciddi advers olay goriilen goniillii sayilarinin kiimiilatif olarak yiizdesel
dagilimi Tablo’da detaylar1 ile sunulmustur.

Tablo 7.7 Inaktif Rapel Faz 3 Calismasi Bildirilen Ciddi Advers Olay Sayilari;

CoronaVac Kolu (n=485) TURKOVAC Kolu (n=3.855) Toplam (n=4.340)
Olay Gonalla Olay Gonalla Olay Gonulla
n n (%) n n (%) n n (%)
flk 30 Dk. 0 0 (0,0 0 0(0,0) 0 0(0,0)
flk 24 Saat 0 0(0,0) 0 0(0,0) 0 0(0,0)
[lk 3 Giin 0 0(0,0) 1 1(0,0) 1 1(0,0)
ilk 7 Giin 0 0 (0,0) 2 2(0,1) 2 2(0,0)
flk 14 Giin 0 0(0,0) 3 3(0,1) 3 3(0,1)
ik 1 Ay 0 0(0,0) 6 6(0,2) 6 6 (0,1)
ilk 3 Ay 1 1(0,2) 9 9(0,2) 10 10 (0,2)
ik 6 Ay 2 2(0,4) 22 22 (0,6) 24 24 (0,6)
ik 1 Y1l 3 3(0,6) 40 38 (1,0) 43 41 (0,9)

*CoronaVac kolundaki goniillii sayist 485, TURKOVAC kolundaki goniillii sayist 3.855, Toplam goniillii sayist
4.340.

**Tabloda bildirilen advers olay sayilar: kiimiilatif olarak belirtilmistir.

***Bildirilen ciddi advers olaylar arasinda; ilk 3 giin i¢cinde COVID-19 (+) nedeniyle hastaneye yatis, ilk 7 giin
icinde kil dommesi (pilonidal siniis) ve ilk 14 giin i¢inde tikanma ikteri yer almaktadwr ve ilgili goniilliler
TURKOVAC kolunda asitlanmislardir.
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Inaktif Rapel Faz 3 galismasinda uygulanan as1 kollarina gore bildirilen ciddi advers olaylarin
goriilme siklig1 ve ciddi advers olay goriilen goniillii sayilarinin kiimiilatif olmayan yiizdesel
dagilimi Tablo’da detaylar1 ile sunulmustur.

Tablo 7.8 Inaktif Rapel Faz 3 Calismas: Bildirilen Ciddi Advers Olay Sayilars;

CoronaVac Kolu (n=485) TURKOVAC Kolu (n=3.855) Toplam (n=4.340)
Olay Gonulla Olay Gonulli Olay Gonualla
n n (%) n n (%) n n (%)
ilk 30 Dk. 0 0(0,0) 0 0(0,0) 0 0(0,0)
flk 30 Dk. - ilk 24 Saat 0 0(0,0) 0 0(0,0) 0 0 (0,0)
flk 24 Saat - ilk 3 Giin 0 0(0,0) 1 1(0,0) 1 1(0,0)
ilk 3 Giin - {1k 7 Giin 0 0(0,0) 1 1(0,0) 1 1(0,0)
ilk 7 Giin - ilk 14 Giin 0 0(0,0) 1 1(0,0) 1 1(0,0)
flk 14 Giin - Tk 1 Ay 0 0(0,0) 3 3(0,1) 3 3(0,)
flk 1 Ay - ilk 3 Ay 1 1(0,2) 3 3(0,1) 4 4(0,2)
flk 3 Ay - ilk 6 Ay 1 1(0,2) 13 13 (0,3) 14 14 (0,3)
flk 6 Ay - Ilk 1 Y1l 1 1(0,2) 18 17 (0,4) 19 18 (0,4)

*CoronaVac kolundaki goniillii sayis1 485, TURKOVAC kolundaki géniillii sayisi1 3.855, Toplam goniillii sayist
4.340.

**Tabloda bildirilen advers olay sayilari kiimiilatif degildir.
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Inaktif Rapel Faz 3 ¢alismasinda uygulanan as1 kollarina gore en sik bildirilen advers olaylarin
lokal ve sistemik gruplara gore sayisal dagilimi1 Tablo’da detaylar1 ile sunulmustur.

Tablo 7.9 Inaktif Rapel Faz 3 Calismasi En Sik Bildirilen Advers Olay Sayilari;

Advers Olay CoronaVac TURKOVAC Toplam
Lokal As1 bolgesinde agr1 22 523 545
As1 kolunda agr 38 370 408
As1 bolgesinde sertlik 15 164 179
As1 bolgesinde kizariklik 4 49 53
As1 bolgesinde sisme 0 19 19
Sistemik Bas agrist 55 361 416
Yorgunluk 39 302 341
Kas agrist 41 296 337
Bogaz agris1 36 270 306
Oksiiriik 32 274 306

*CoronaVac kolundaki goniillii sayisi 485, TURKOVAC kolundaki géniillii sayist 3.855, Toplam goniillii sayist
4.340.

VILVILII Genel Sonug:

CoronaVac asisinin 2. dozundan sonra en az 90 giin ve en fazla 270 giin ge¢mis olanlara verilen
inaktif COVID-19 asis1 rapel dozlarinm etkinligini, giivenligini ve immiinojenitesini
belirlemeyi amaglayan Inaltif Rapel Faz 3 calismasinda giivenlilik agisindan TURKOVAC ve
CoronaVac kollarina ait simdiye kadar toplanan verilere bakildiginda her iki grupta da
guvenliligi tehdit eden herhangi bir bulguya rastlanmamustir. Sistemik ve lokal advers
olaylardan higbiri klinik siiphe yaratmamis olup calismay1 olumsuz etkilememistir. Bu veriler
1s18inda ¢aligma kapsaminda kullanilmis olan inaktif COVID-19 asilarinin rapel dozlarinin
giivenli oldugu gorlilmistiir. Rapel doz asilamanmn etkililigi acisindan da, TURKOVAC ve
karsilastirma {iriinli olan CoronaVac kollar1 arasinda belirgin bir farklilik goriilmemistir.

Sonug olarak, rapel doz olarak uygulanan her iki as1 da kabul edilebilir bir gtivenlik profiliyle
antikor titrelerinde artisa yol agmustir.
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VIII-TURKOVAC KLINIK ARASTIRMALARI- AZERBAYCAN INT-RAPEL FAZ IlI
VIIl.I Gahgma Bashgi:

“SARS-CoV-2've Karsi Rapel Asilamanin Etkililigini, Giivenliligini ve Imiinojenitesini
Belirlemek icin Acik Etiketli, Tek Merkezli, Faz 3 Klinik Calisma”

VIILII. Gahgma Kodu:

Protokol kodu: Inaktif Rapel Faz(TSB-VAC-COV-TUR-INT-AZ-RF3.02)
VIILIIL. Gahgmanin Yapildigi Merkezler ve Arastirici Bilgileri:

VIILIILI. Koordinatdr Merkez:

Azerbaycan Bakii Saglamlik Merkezi

VIILIILIL Koordinator Arastirmaci:

Dr. Nurana Guliyeva

VIILIILIIL. Gahgmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilarti:
Calisma tek merkezde gergeklestirilmistir. Sorumlu Arastirmacisi Dr. Nurana Guliyeva
VIILIV. Galigmada Kullanilan Uriinler:

Inaktive edilmis COVID-19 Asilar1 (CoronaVac veya TURKOVAC)

VIILV. Caligma Dizayni:

Calismaya 2 as1 kolu i¢in 150 (75 TURKOVAC-75 CoranaVac) goniillii alinmasi planlanmistir.
Gerektiginde telefon veya SMS araciligiyla goniilliilere ulagilarak ¢alismaya davet edileceklerdir.

CoronaVac agisinin ilk kiiriiniin 2. dozundan sonra en az 90 giin ve en fazla 270 giin gegmis olan
goniilliilere rapel doz asi (TURKOVAC veya CoronaVac) uygulanacaktir. Asilama taramadan bir
glin sonra yapilabilir.

Goniilli secim kriterlerine uyan goniilliillere herhangi bir islem yapilmadan once ¢alisma detayli
anlatilacak ve Bilgilendirilmis Goniilli Olur Formu (BGOF)’nu imzalamalar1 istenecektir.
BGOF’u imzalayan tiim goniillillere as1 oncesi SARS-CoV-2 PCR testi yapilacak ve pozitif
cikanlarda calisma dis1 birakilacaktir. Ayrica kadin goniilliiler icin as1 Oncesi gebelik testi
yapilacaktir.

Her 2 as1 kolu igin SARS-CoV-2 nétralizan antikor ve anti-spike protein IgG 6lcimu 0, 28, 56, 90
ve 180. gunde tekrarlanacaktir. Goniilliller yan etki degerlendirilmesi i¢in 180. gune kadar
izlenecektir. 0, 28,56, 90 ve 180. giinlerdeki ¢alisma vizitlerinde akut solunum hastaligi (atesli veya
atessiz orta veya siddetli hastalik) ile ates (agiz sicakligr 37,8°C'den yiiksek) olan goniilliilerin
vizitleri akut durum iyilestikten sonra yapilacaktir. Calismada planlanan vizitler disinda meydana
gelebilecek herhangi bir durum karsisinda goniilliilere planlanmamus vizitler de yapilacaktir.
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VIIL.V.l. Galismanin Amaci:

Birincil Amag:
CoronaVac agisinin 2. dozundan sonra en az 90 giin ve en fazla 270 giin ge¢mis olanlara
verilen inaktive edilmis COVID-19 asilarin rapel dozlarinin etkililigini degerlendirmek.

Ikincil Amaclar:

Advers reaksiyonlarin ve ciddi advers olaylarin insidansini belirleyerek rapel doz asilarinin
giivenligini degerlendirmek.

Rapel doz asilarin immiinojenisitesini degerlendirmek.

Rapel dozdan 0, 14, 28, 90 ve 180 SARS-CoV2 spesifik baglayici antikor seropozitiflik
oraninin belirlenmesi. Rapel dozdan 0, 14, 28, 90 ve 180. giinden sonraki notralizasyon testi
ile SARS-CoV?2 nétralize edici antikorlarin degerlendirilmesi.

VIILV.II. Caligmanin Siiresi:

Aragtirma siiresi: Toplam Gontillii temini ile birlikte yaklagik olarak 15 ay olarak planlanmaktadir.
Etik Komite Onay Tarihi:

TITCK Onay Tarihi: Gegerli degil

[k Goniilli Alim Tarihi (Arastirmanm baslangici); 13.06.2022 tarihinde ilk gdnulliiniin
alinmasiyla basladi.

Son Goniillii Alim Tarihi; Devam ediyor

Sonlanim noktasi: Calisma devam ediyor.

VIIL.VI. Calisma Metodolojisi:

Klinik Arastirmanin Sonuglarin Degerlendirmesi Plani / Metadolojisi

Giivenlik, ¢aligma sirasinda bildirilen AO'larin ve CAOQO'larin siklig1, insidansit ve dogasi ile
degerlendirilecektir. Her as1 dozundan sonraki 7 giin i¢inde telefon goriismeleri sirasinda bildirilen
advers olaylar, tiim ¢alisma merkezleri aktif hale gelene kadar haftalik olarak Etik Kurul’a ve
Saglik Bakanligi'na rapor edilecektir. Tiim ¢alisma merkezleri baslatildiktan sonra, her asilama
dozundan sonraki 7 gun iginde rapor edilen advers olaylar analiz edilecek ve ayda iki kez Etik
Kurul’a ve TITCK 'ya rapor edilecektir.

Advers Olay (AO);AO, bir goniilliide, bir arastirma {irlinlinlin (IP) uygulanmas: sirasinda veya
sonrasinda meydana gelebilecek ve miidahale ile mutlaka nedensel bir iliskisi olmayan herhangi
bir istenmeyen tibbi olaydir. Bu nedenle bir AO, ¢alisma miidahalesiyle ilgili olarak kabul edilsin
veya edilmesin, ¢alisma miidahalesiyle gecici olarak iliskili herhangi bir olumsuz ve istenmeyen
isaret (baslangigtan itibaren klinik olarak anlamli herhangi bir anormal laboratuvar bulgusu veya
degisiklik dahil), semptom veya hastalik olabilir.

Ciddi Advers Olay (CAO);Bir CAO, ¢alisma miidahalesiyle ilgili olarak kabul edilsin veya
edilmesin, agsagidaki sonuglardan herhangi biriyle sonuglanan bir AO'dir.

e Olim
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Yasami tehdit eden olay (6r: Arastirmacinin goriisiine gore goniillli, meydana
gelen olaydan dolay1 ani 6liim riski altinda olmast).

Kalic1 veya 6nemli sakatlik veya yetersizlik (6r: Kisinin normal yasam islevlerini
yerine
getirme yeteneginde dnemli 6l¢iide bozulma).

Surekli gozlem igin bir ihtiyati tedbir olsa bile, kalis siiresine bakilmaksizin
hastaneye yatis veya mevcut hastanede kalis siiresinin uzatilmasi. Beklenmedik
bir sekilde kotiilesmeyen Onceden var olan bir durum igin hastaneye yatis
(elektif bir prosedur igin yatarak veya ayaktan hastaneye yatis dahil) ciddi bir
AO olusturmaz.

Uygun tibbi hiikme dayanarak goniilliiyii tehlikeye atabilecek ve/veya yukarida
listelenen sonucglardan birini Onlemek i¢in tibbi veya cerrahi miidahale
gerektirebilecek onemli bir tibbi olay (6liime neden olmayabilecek, yasami
tehdit etmeyebilir veya hastaneye yatmay1 gerektirebilir). Bu tiir tibbi olaylara
ornek olarak, bir acil serviste veya klinikte yogun tedavi gerektiren alerjik
reaksiyon, kan diskrazileri veya yatarak hastaneye yatigla sonuglanmayan
konviilsiyonlar yer alir.

o Konjenital anomali veya dogum kusuru.

Ciddi Advers Reaksiyon (CAR); Hem ciddi hem de raporlayan arastirmaci veya
destekleyicinin goriisiine gore, saglanan bilgilere dayali olarak muhtemel, muhtemel veya

kesinlikle bir arastirma tirtinii veya diger ¢alisma tedavilerinden kaynaklandigina inanilan bir
AO.

Nedensellik; Her AO igin, olayin aginin uygulanmasiyla iligkisinin degerlendirilmesi aragtirma

ekibi tarafindan yapilacaktir. S6z konusu AQ'ya yapilan miidahalenin nedensel iligkisinin
yorumu, olayin tiirline gore yapilacaktir; olayin as1 uygulama zamani ile iligkisi; ve as1
tedavisinin bilinen biyolojisi. Onceden var olan tibbi durumlarin dogal seyri, eszamanli tedavi,
diger risk faktorleri ve olaym as1 ile gecici iliskisi gibi AO'mun alternatif nedenleri
degerlendirilecek ve arastirilacaktir. Nedensellik degerlendirmesi, raporlayan arastirmaci
tarafindan atanmasi gereken CAQO’lar harig, planl giivenlik incelemeleri sirasinda ve nihai
giivenlik analizinde, olaydan 24 saat haberdar olarak derhal yapilacaktir.

Tiim Advers Olaylar I¢in Raporlama Prosediirleri; Her asilamayi takiben tiim yerel ve
sistemik AQ'lar aragtirmaci tarafindan gozlemlenecek veya goniilliiler tarafindan rapor
edilecek, ¢caligsma asisi ile iliskisi olup olmadigina bakilmaksizin, ¢alisma siiresi boyunca
CREF, giinliikler ve elektronik ¢aligma veritabanina kaydedilecektir. Bir gonullinin
calismadan ¢ekilmesiyle sonuglanan tiim AQ'lar, uygun bir ¢6ziim bulununcaya kadar takip
edilecektir. CAQO'lar tiim ¢aligma siiresi boyunca toplanacaktir.

Siddetin Degerlendirilmesi; Klinik advers olaylarin siddeti, asagidaki tablolarda gosterildigi
gibi, as1 klinik deneyleri i¢cin FDA toksisite derecelendirme 6l¢eklerine dayali 6lgeklere gore
degerlendirilecektir.

CAOr'lar igin Raporlama Prosedurleri; Herhangi bir CAO, arastirma iiriiniiyle varsayilan
iliskiden bagimsiz olarak, arastirmacinin olayla ilgili ilk bilgisini aldiktan sonraki 24 saat
icinde Veri ve Giivenlik Izleme Kuruluna (VGIK), Etik Kurul’a, Saglik Bakanligi'na,
destekleyiciye ve klinik ¢caligma monitdriine bildirilmelidir. Arastirict veya yetkili kisi CAO
Rapor Formunu doldurmali, imzalamali ve doldurulmus formu VGIK'ye, ¢alisma
destekleyicisine ve klinik ¢alisma monitdriine iletmelidir. CAO'larin ilk raporlari faks veya e-
posta yoluyla bildirilebilir. Telefonla yapilan ilk raporlar bildirimden sonraki 24 saat i¢inde
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arastirmact veya nitelikli bir alt aragtirmaci tarafindan (fiziksel veya elektronik) imzalanan
belgelerin (kagit veya elektronik) iletilmesiyle desteklenmelidir. Ek takip bilgileri mevcut
oldugunda, bir takip CAO raporu (nitelikli olaya bagl olarak) doldurulmali, arastirmaci veya
nitelikli bir alt arastirmaci tarafindan imzalanmali ve miimkiin olan en kisa siirede
iletilmelidir. Aragtirmaci, yatan hasta ve ayakta tedavi kayitlari, laboratuvar raporlar ve
otopsi veya tibbi muayene raporlar1 dahil olmak iizere tiim CAO raporlari i¢in ayrintili bilgi
edinmekten sorumludur.

Calisma Uriinlerindeki Endotoksin Diizeyleriyle Ilgili Advers Olaylar; Calisma asilarinda
endotoksin diizeyleri ile ilgili olabilecek guvenlik verilerinin takip edilebilmesi icin
endotoksinin etkisi ile ortaya ¢ikabilecek klinik durumlar g6z 6niinde bulundurularak
asagidaki advers olaylarin ayr1 ayri izlenmesi ve raporlanmasi planlanmaktadir. Lokal advers
olaylar (artan reaktojenite ile iliskili olabileceginden her iki koldaki tiim lokal advers olaylar)

Asagida agiklanan Sistemik Advers Olaylar:

o Ates
o Titreme
e Hipotansiyon
e Genel viicut agris1
e Genel kas zay1flig
e Trombotik olaylar
o Asagida agiklanan Ciddi Advers olaylar:

e Sepsis

e Sok

e Coklu organ yetmezligi

e Akut bobrek yetmezligi

e Akut solunum yetmezligi/akut solunum sikintis1 sendromu

o Akut karaciger yetmezligi
Calismada Advers Olay Olarak Gozlenen Goglis Agrisi ve Dispne Tedavisi; Calisma
kapsaminda hazirlanan akis semasi1 , gogiis agris1 ve nefes darliginin nasil yonetilecegini
tanimlar ve ¢caligsma kapsaminda advers olay olarak raporlanir.
Calismada Advers Olay Olarak Gozlenen Anafilaksi Yonetimi; Calisma kapsaminda
hazirlanan akis semasi, anafilaksinin nasil yonetilecegini tanimlar ve ¢aligma kapsaminda
advers olay olarak raporlanir.

VIILVI. I. Etkinlik:
Degerlendirme Kriterleri,
Birincil Degerlendirme Kriterleri:

Rapel asilama dozundan en az 14 giin sonra RT-PCR ile dogrulanmis semptomatik COVID-19’a
karst TURKOVAC ve CoronaVac agilarinin koruyuculuk oranlari.

Ikincil Degerlendirme Kriterleri:

Tiim goniilliillerde asilamadan sonraki 7-14. giin i¢inde advers reaksiyon insidansi (Telefon
gorlismesi).
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Tilim goniilliilerde asilamadan sonraki 180. giine kadar Ciddi Advers Olaylarin (CAO)
insidans1.Goniillillerde 0, 1442 (tiim goniillilerden), ve 28+4, 90+4 ve 18048 gunlerdeki SARS-
CoV2 nétralizan antikor miktarinda SARS-CoV2anti-spike protein IgG miktarinda
(niikleokapsit) baslangica gore 28. giinde artisin 2 kat ve {lizeri olmasi.

VIILVLIIL. Guvenlik:
Istatistik analiz plani;

Istatistiksel analiz icin PASW 18.0 for Windows programi kullanilacaktir. Istatistiksel anlamlilik
diizeyi p degerinin 0,05 ten kiiciik olmas1 durumu olarak kabul edilecektir. Tanimlayici
istatistikler, kategorik degiskenler i¢in say1 ve ylizdeler, sayisal degiskenler i¢in ortalama,
standart sapma, ortanca, minimum, maksimum, persentil 25, persentil 75 olarak sunulacaktir.
Degiskenlerin normal dagilima uygunlugu gorsel (histogram ve olasilik grafikleri) ve analitik
yontemler (Kolmogrov- Simirnov/Shapiro-Wilk testleri) kullanilarak incelenecektir. Esas olarak
giivenlilik parametrelerini tanimlama ve degerlendirmeyi ve daha 6nceden tanimlanmis
istatistiksel hipotezlerle test etmeden daha c¢ok rutin klinik uygulamada giivenliligini belirlemeyi
amaglamaktadir. Birincil degerlendirme kriterleri i¢in, TURKOVAC ile CoronaVac arasindaki
karsilastirmalar tanimlayici istatistiklerle 6zetlenecek ve uygun testlerle analizler yapilacaktir.
Risk azaltma yiizdesi ile as1 etkinligi hesaplamasu.ikincil degerlendirme kriterleri icin,
astlamadan sonraki 7 giin i¢inde advers ila¢ reaksiyon insidansi ve asilamadan sonraki 168. giine
kadar Ciddi Advers Olaylarin (CAO) insidans1 as1 gruplarinda ayr1 ayr1 sunulmak tizere
tanimlayici istatistik olarak 6zetlenecektir. Ayrica goniilliilerde 0, 28, 84 ve 168. gilinlerdeki
SARS-CoV2 notralizan antikor miktar1 ve SARS-CoV2 anti-spike protein IgG miktari
tanimlayici olarak sunulacaktir. SARS-CoV?2 nétralizan antikor miktari ve SARS-CoV?2 anti-
spike protein IgG miktarinda baglangica gore 28. Giinde artisin 2 kat ve tizeri olan goniillii
oranlar1 hesaplanacak ve as1 kollar1 arasinda Ki-Kare kosulu saglandig1 durumda Ki-Kare testi,
saglanmadig1 durumda ise Fisher Exact test kullanilarak incelenecektir.

VIILVII. Sonuglar:

(Calismada heniiz bir goniillii vardir, ara degerlendirme heniiz yapilmamastir.

VIILVIL. I. Etkinlik Sonuglari:

Calismada heniiz bir goniilli vardir, etkinlik ara degerlendirmesi heniiz yapilmamaistir.
VIILVILII. Guvenlik Sonuglari:

Calismada heniiz bir goniillii vardir, glivenlik ara degerlendirme heniiz yapilmamistir.(Gondlli
tarafindan bildirilen advers olay ve ciddi advers olay yoktur.)

VIILVILII Genel Sonug:

Calisma devam etmektedir. Calisma finalize olunca sonuglar paylasilacaktir.
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IX-TURKOVAC- GOZLEMSEL CALISMALAR
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IX.-TURKOVAC GOZLEMSEL GALISMALAR- BiR DOZ SONRASI TELEFON ANKETI
IX.l.I Galigma Bashigi:

“Bir doz Doz Inaktif SARS-CoV-2 Asisi (TURKOVAC) Sonrasi Katilimcilar Tarafindan
Bildirilen Istenmeyen Etkilerin Telefon Anketi Calismasi ile Degerlendirilmesi”

IX.1.Il Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:
IX.I1l.I. Koordinatdor Merkez:

TUSEB-TAE ve Halk Sagligi Genel Miidiirliigii

IX.LILIl. Koordinator Arastirmaci:

Prof. Dr. Ates Kara

IX.LILII. Gahgmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Tiirkiye’de, Saglik Bakanligi’na bagli 17 ilde yer alan toplam 22 hastanede ¢alisma yapilmustir.

IX.I.III Gahigma Amacit:

TURKOVAC asisinin Tiirkiye’de, 17 ilde yer alan, Saglik Bakanligi’na bagh olan toplam 22
hastanede uygulanmasi sonrasinda katilimcilar tarafindan bildirilen istenmeyen etkilerin
dagilimimi ve bazi 6zelliklerini degerlendirmek amaciyla yapilan kohort bir caligmadir.

IX.I.IV Caligmanin Siiresi:

Ocak-Mayis 2022 tarihleri arasinda yapilmuistir.

IX.I.V Galigma Metodolojisi:

Bu kohort ¢alismada, 10 Ocak-18 Subat 2022 tarihleri arasinda, TURKOVAC asisinin ilk
dozunun uygulandigi 20.000 kisilik bir 6rnek grubuna birinci dozun iigiincii (10-17 Ocak) ve
yedinci (7-18 Subat) gunlerinde telefonla aranarak yapilandirilmis bir anket algoritmasi sdzel
olarak uygulanmistir. Bu anket, sirasiyla lokal ve sistemik istenmeyen etkilerin sorgulandig iki
ana boliimden olusmaktadir. Ek olarak katilimeilar tarafindan belirtilmis olan diger istenmeyen
etkiler de kaydedilmistir. Birinci dozu takiben, {igiincii glinde 6023 kisi, yedinci giinde ise 5345
kisi telefon anketine katilmay1 kabul etmistir.

IX.I.VI Sonuclar:
IX.I.VLI Bulgular:

TURKOVAC asisinin ilk dozunu takiben; katilimcilarin %36,6’s1 tiglincii giinde, %22,5°1 ise
yedinci glinde herhangi bir istenmeyen etki bildirmistir.

En sik bildirilen istenmeyen etkiler aginin uygulandigi bolgede yer alan lokal etkilerdir (liglincii
ginde %29,7, yedinci ginde %13,1). Lokal istenmeyen etkiler arasinda ise en sik bildirilen

Sayfa 140 / 233 TAE KLiNiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



e 0

asinin uygulandigi bolgede agr1 (i¢lincii giinde %27,9, yedinci giinde %12,4), sertlik (Ugunci
ginde %4,8, yedinci giinde %2,7) ve sislik (liglincii glinde %3,5, yedinci giinde %2,0) olmustur.
Halsizlik/yorgunluk (Gg¢linct gunde %9,6, yedinci gunde %8.3) ve bas agris1 (liglincii giinde
%7,9, yedinci giinde %8,0) ise en sik bildirilen sistemik istenmeyen etkilerdir.

Geng yas grubunda yer alma, agmin kacginci doz olarak uygulandigi ve kadin cinsiyete sahip
olma degiskenleri, herhangi bir istenmeyen etki bildirimi ve aginin uygulandigi bolgede agri ile
iliskili olarak saptanmistir. Kadin cinsiyete sahip olma ise asinin uygulandigi bolgede artmis
agri, sislik, ates ve giinliik hayat1 etkileme durumu ile iligkili bulunmustur.

IX.I.VLII Genel Sonuglar:

Bu c¢alismada, TURKOVAC asismin birinci dozu sonrasinda bildirilen istenmeyen etkilerin
hizli bir degerlendirilmesi yapilmistir. Asinin ilk dozunu takiben ilk 7 giin igerisinde iyi bir
giivenlik profiline sahip oldugu goriilmiistir. Bu bulgularin toplum ve saglik ¢alisanlari i¢in
degerli bilgi oldugu ve asiya kars1 giliven artigina katki saglayacag diistintilmektedir.
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IX.I-TURKOVAC GOZLEMSEL GALISMALAR- iKi DOZ SONRASI TELEFON ANKETI
IX.1.I Calisma Bashgt:

‘_‘I.ki Doz Inaktif SARS-CoV-2 Asisi (TURKOVAC) Sonrast Katilimcilar Tarafindan Bildirilen
Istenmeyen Etkilerin Telefon Anketi Calismasi ile Degerlendirilmesi”

X111 Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:
X111 1. Koordinatdr Merkez:

TUSEB-TAE ve Halk Saglhigi Genel Miidiirliigii

IX.ILILIL. Koordinator Arastirmaci:

Prof. Dr. Ates Kara
IXALILIL Gahgmanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

Tiirkiye’de, Saglik Bakanligi’na bagli 17 ilde yer alan toplam 22 hastanede ¢alisma yapilmustir.

IX.LIII Galigma Amaci:

TURKOVAC asisimin Tiirkiye’de, 17 ilde yer alan, Saglik Bakanligi’na bagh olan toplam 22
hastanede uygulanmasi sonrasinda katilimcilar tarafindan bildirilen istenmeyen etkilerin
dagilimim ve baz1 6zelliklerini degerlendirmek amaciyla yapilan kohort bir caligmadir.

IX.I.IV Caligmanin Siiresi:

Ocak-Mayi1s 2022 tarihleri arasinda yapilmuistir.

IX.II.V Caligsma Metodolojisi:

Bu kohort ¢alismasinda, 10 Ocak-18 Subat 2022 tarihleri arasinda, TURKOVAC asisinin
uygulandigi 20.000 kisilik bir 6rnek grubuna birinci ve ikinci dozun itigiincii (10-17 Ocak) ve
yedinci (7-18 Subat) gunlerinde telefonla aranarak yapilandirilmis bir anket algoritmasi sdzel
olarak uygulanmistir. Bu anket, sirasiyla lokal ve sistemik istenmeyen etkilerin sorgulandig iki
ana boliimden olusmaktadir. Ek olarak katilimcilar tarafindan belirtilmis olan diger istenmeyen
etkiler de kaydedilmistir. Birinci dozu takiben, {igiincii glinde 6023 kisi, yedinci giinde ise 5345
kisi telefon anketine katilmay1 kabul etmistir. ikinci doz sonrasinda ise her iki giinde de 6501
kisi calismaya katilmistir.

IX.I.VI Sonuclar:
IX.ILVLI Bulgular:

TURKOVAC asisimin ilk dozunu takiben; katilimeilarin %36,6’s1 tiglincii giinde, %22,5°1 ise
yedinci giinde herhangi bir istenmeyen etki bildirmistir. Asinin ikinci dozunu takiben herhangi
bir istenmeyen etki bildirenlerin yiizdesi de benzer olup {iglincii ve yedinci giinler i¢in sirasiyla
%35,7 ve %21,9°dur.
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Her iki doz i¢in de en sik bildirilen istenmeyen etkiler asinin uygulandigi bolgede yer alan lokal
etkilerdir (ligiincii glinde birinci ve ikinci doz igin sirastyla %29,7 ve %29,0, yedinci glinde
birinci ve ikinci doz igin sirasiyla %13,1 ve %13,6). Lokal istenmeyen etkiler arasinda ise en
sik bildirilen asinin uygulandigi bolgede agr (li¢iincii giinde birinci ve ikinci doz i¢in sirastyla
%27,9 ve %28,6, yedinci giinde birinci ve ikinci doz igin sirasiyla %12,4 ve %13,4), sertlik
(liclincu giinde birinci ve ikinci doz i¢in sirastyla %4,8 ve %3,4, yedinci giinde birinci ve ikinci
doz icin sirastyla %2,7 ve %2,1) ve sislik (liglincii giinde birinci ve ikinci doz i¢in sirastyla
%3,5 ve %2,7, yedinci giinde birinci ve ikinci doz igin sirastyla %2,0 ve %1,8) olmustur.

Halsizlik/yorgunluk (ii¢lincii giinde birinci ve ikinci doz igin sirasiyla %9,6 ve %8,9, yedinci
giinde birinci ve ikinci doz i¢in sirastyla %8,3 ve %8,4) ve bas agris1 (liglincii giinde birinci ve
ikinci doz i¢in sirastyla %7,9 ve %7,2, yedinci giinde birinci ve ikinci doz igin sirasiyla %8,0
ve %7,1) ise en sik bildirilen sistemik istenmeyen etkilerdir.

Her iki doz i¢in de geng yas grubunda yer alma, asiin kaginci doz olarak uygulandigi ve kadin
cinsiyete sahip olma degiskenleri, herhangi bir istenmeyen etki bildirimi ve aginin uygulandigi
bolgede agr ile iliskili olarak saptanmistir. Kadin cinsiyete sahip olma ise aginin uygulandigi
bolgede artmis agri, sislik, ates ve giinliik hayati etkileme durumu ile iligkili bulunmustur.

IX.ILVLII Genel Sonuclar:

Bu ¢alismada, TURKOVAC asisinin her bir dozu sonrasinda bildirilen istenmeyen etkilerin hizli
bir degerlendirilmesi yapilmistir. Asinin her iki dozu i¢in de asilamayi takiben ilk 7 giin igerisinde
iyi bir giivenlik profiline sahip oldugu goriilmiistiir. Bu bulgularin toplum ve saglik ¢alisanlari igin

degerli bilgi oldugu ve asiya kars1 gliven artisina katki saglayacag diistiniilmektedir.

EK-6: ECCMID Poster “Assessment of participant-reported adverse events following the two doses of inactivated
SARS-CoV-2 vaccine through a telephone survey in Tiirkiye”
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IX.-TURKOVAC GOZLEMSEL GALISMALAR- ALERJi GALISMASI
IX.l.I Caligma Bashigi:

“Inaktif SARS-CoV-2 Asisint (TURKOVAC™) Takiben Kisisel Bildirime Dayali Alerjik
Istenmeyen Etkilerin Genel ve Yiiksek Riskli Popiilasyonda Degerlendirilmesi”

IX.I.Il Galigmanin Yapildigi Merkezler ve Arastirici Bilgileri:

IX.LIl.I. Koordinatdr Merkez:

TUSEB-TAE ve Halk Sagligi Genel Miidiirliigii

IX.LILIl. Koordinator Arastirmaci:

Prof. Dr. Ates Kara

IX.LILIIL. Galismanin Yapildigi Diger Merkezler ve Sorumlu Arastirmacilari:

15 ilde bulunan I Saghk Miidiirliiklerine bagl ilge Saglik Miidiirliiklerin de ¢alisma yapildi bu
iller; Konya, Trabzon, Kayseri, Elazig, Eskisehir, Yozgat, Mersin, Izmir, Isparta,
Kahramanmarag, Bursa, Erzurum, Manisa, Balikesir, Tekirdag

IX.1.IIl Galigma Amaci:

Tirkiye’de 15 ilde asinin primer seri dozu veya pekistirme dozu olarak uygulanmasi sonrasinda
yasanan alerjik istenmeyen etkilerin dagilimini ve ciddiyetini degerlendirmektir.

IX..IV Calismanin Siiresi:

Subat-Mayis 2022 tarihleri arasinda yapilmistir.

IX.1.V Galigma Metodolojisi:

Subat-May1s 2022 tarihleri arasinda, toplum sagligi merkezlerinde ¢aligmay1 yiiriitebilecek
yeterli sayida personeli bulunan secilmis 15 ilde, asmin birinci, ikinci ya da pekistirme dozu
uygulanmis olan 32.300 kisi calismaya davet edilmistir. Caligmaya goniillii olarak katilmay1
kabul eden 29.584 kisiye asmin uygulanmasini takiben en az 10 giin sonra olacak sekilde
yapilandirilmig bir anket uygulanmustir.

IX.I.VI Sonuclar:

Caligmada, katilimeilarin sadece %0,5°1 (142 kisi) as1 sonrasinda herhangi bir alerjik reaksiyon
yasadigini bildirmis olup bunlarin %8,5’1 (12 kisi) kendilerine bir saglik merkezinde tedavi
verildigini ifade etmistir. Herhangi bir alerjik reaksiyon yasadigini bildiren katilimcilar arasinda
erkek hakimiyeti (%55,6) gozlenmistir. Herhangi bir alerjik reaksiyon yasadigini bildiren
katilimcilar arasinda hastaneye yatis bildirilmemistir. Katilimcilarin %4,4°t4 (1315 kisi) as1
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uygulamasi dncesinde alerji hikayesi oldugunu beyan etmistir. En ¢ok beyan edilen alerjenler
ilaglardir.

Daha 6ncesinde bilinen bir alerji hikayesi olmayan katilimcilar (n=28.269) arasinda 110 kisi
(%0,4), asmin uygulanmasini takiben alerjik bir reaksiyon yasamis oldugunu bildirmis olup bu
kisilerin 6’s1 (%35,4) ise bir saglik merkezinde tedavi aldigini beyan etmistir. Daha 6ncesinde
bilinen bir alerji hikayesi olmayan katilimcilar arasinda herhangi bir tibbi tedavi almis olma
yuizdesi %0,02 olarak saptanmustir.

Daha Oncesinde bilinen bir alerji hikayesi olan katilimcilar (n=1315) arasinda 32 kisi (%2,4),
asinin uygulanmasini takiben alerjik bir reaksiyon yasamis oldugunu bildirmis olup bu kisilerin
6’s1 (%18,7) ise bir saglik merkezinde tedavi aldigin1 beyan etmistir. Daha 6ncesinde bilinen
bir alerji hikayesi olan katilimcilar arasinda herhangi bir tibbi tedavi almis olma yiizdesi %0,4
olarak saptanmustir.

Katilimcilar tarafindan, asinin uygulanmasii takiben; ani gelisen ya da anafilaktik bir
reaksiyon bildirilmemistir.

Calismada, bilinen alerji hikayesinin, aginin uygulanmasini takiben kisisel beyana dayali alerjik
reaksiyon gelisme riskini yaklasik 6 kez arttirdig1 saptanmustir.

EK-7: Genel ve yiiksek riskli popiilasyonlarla yapilan TURKOVAC Asis1 “Self-Reported Allergic Adverse
Events Following Inactivated SARS-CoV-2 Vaccine (TURKOVAC™) among General and High-Risk
Population”
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and dited D000 En THET and then wade dihee e with THET and one & with disillad
wiater. Aoty dabe b d ol we e detacted and analbpsed by inmanofieonscence. milonoe apy
(Lsica, K] The oo ant fod in adh well were countad, and e wisn s e ra were calookae 4
and enpreseed e Sonee s ent foos anits per ml
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Whale gemome sequencing
Ty witsnle ge nome seguencing of bOo V- M Torkeg FRAGEM-00L 20010, Wern FScdh
infotad with e it were mad for RNA ol racion. The BNA was antratad by min g e
O3] A p Wiral RR A Win § K {Ciagen, Germang). The siral RMA ws reverse manoried by
M-MLY RT ecsiseg ran don bee v ers acoerding tode mands otenes’s raosan fsfda e

Thee 26 DVNA o rplicenres e from fioll genome ampdification [23] were quoam ifiad ooing e
an i-0 PN A HS Assm § Ko | levireggen, UISA) an o poscdad in gl oo Slralion & Thae
libvraries were prepuned ming peedbed aom plic oo with Nemers IVNA Fler Libsary Prep Kt {Ho-
i, San THaega, CA) and sogmene of on on 1lonmin Moy 500 | Dlomine, USA] plad o
wiith a e P50 e K Gien Era Diagreatics Ine, Torle §). The qualing of fe raw dat was
v ind by Fastlpl wil 15 (Baborabamn Blioiadoro o] and bow- gualitg ba s, pof mersand
e sl @ dapie 5 wene i ad wing Tém mormic w032 | 34]. The sadiwere aligned i
thee o shmelly asemnblad soprenoe of e SARSO0 V.2 gennm e (GenBa ol A ool
MNPERT 3] wsing the Borrows-Wihader aligner w071 with the MEM algaddan (23] The
wartan i were Callad by isiin g Genamme Analyd s Teadki (GATE) v 3120 with fe Haglargpe Cal-
ler gt [2£] and wee manoally ingpeoed in G nomeBmwe v2.1 2 (GoldenHidin) The
woar a5 1 et e v o alliny ol o warbanat fra i (36 2 60 weere fihere d Thee filierad ward-
anits and referen oe BA RS- Co¥. 1 gename wene med i ge neraie [l oot seynen o ising
Bz il WL 5 | 27

Fur aridiiphs seqpenoe alligaoment, commpldete (7 25.0000p] o nd bigh- ove s ge genames
{0 = 3970 wiere mead fromn e GISATD data base The GISA T arain genomnss indoding the
et enf oy @ rain were alignad ooing fe MAFFT 57 450000 [22] Plrfagensic andysiaf
e i el ' s prerdormne o ming) Bee K}-Tee v 1 612 witha gene sl time- reseraible §GTH]
s | 25] . Thee wilanle ge maovrie: spreene s sabnited i GenBank (DS TRTHED ) and
GEATDH I EFI_IS]_ 424364 and it raw cala Seposited on SRA (SAMN 503333 L

Sitatistical amalysis

G raphPad priem 7 sofrware (e phPad 15A) was med o perform ol fafiate o anebyd s and
graphics . W nn- Wit ey U 1o was e d 1o fin d significs s differe noss baetwer s wiral passage s
Thae aiign ifcan oo love | wi s 2o i @ P vados of ke than 0005 where *pod0E

Results

Tsolation of hCoV -19Tudoey/ERAGEM-001 /2020 from a human
nasopharyngeal mmple
Afier 24 b ol incobation, sery litde bat staibde CPE win detevind bn wit pasage | wines (Fig
B The tinne for the oot of CPE was rppios By 48 bpos- inde ofion (F i 2C) and o jor CPE
wiih obeieree  within T2 b st inde ot | Fi LT The osll dovive d soue mcnpledoaicall
g st i el povndlio, Getachine oL fou Ting, and degeneral i whistes o i h
o e wiere aberwed in B mnindecied el (Fig LA VR 1T and 110

M weodaerse d CPE in the infeoed manelayers, RT-POR was oeed oo confirma oy sy
Thhee primmer st froum ST | 201 targe ing 1he nnclenrapaid prodsin gene (NF] af SARS LoV .2
s il iy e PR resctioo. A POR s taiee of 455 Bip wi s aon plifiad with the
0PN forward and 200 SunlaV W3 reverss p mers | Fig 1E, Line 2] W ampdified
two POR prodocs, with sises of 345 bpand 549 bp, with the 2005 000 _N | forwand, and
0P nCaY_ WD e fe priiners and with e 205 nCaV_ME forward and 2005 60V _N2
Feweras primers, ek in down Fig UF lane 3and Fig LE lane 4, mapeaiively
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g L o htion of b CoV- 19T e ey T RAGM-001/2020 ba Vao 16 cdlsfrom 0 ¢ maop haryageal sag & of 2 patia t vy OOVID- 19 6a Tatey
2020, P coneme miaouD py (Laka, DML ) of culta 2 @a iatag (A) mok- péeced Vao 16 cels, () Voo 16 adaaz 245 pos-tatactin, (C) Ve 26
cdk g 40 h posdafection (D), md Vem 36 celzaz T2 h posdafectinn . Scde bare » 100 g (1) 27 7CR amplifcgton of veal RNA fom Vem I cdl
todectad wath NCaV- BT stcay/T3EAG TM- @MU2020 (1% gd | (1) Mo bcdasweigie murior | i (MWL Tage anpliame: (2) SARS CaV-2 N71 axpl thad
wizh 2019-aCaV_ N1 forvand sd 019-alaV N0 revse prmey, 40 bp O) SARSLoV-2NT2 sopl fiad veeh 201 9-aCaV N | foevand nd
WIS-aCaV_ NI v op =g, 9475 b, and (4) SARSCoV-2 NP3 amplied wert 2019 2CaV_N3 famvasd Di%-aCaoVaad WBalaVNInvwew
prmes, S0 ho, MK gel Maga mapho bgy S SARSL oV -20a Vem X ol & 72 h pasdafecion (7) SARSCaV -2 eack vasplagued oa Veolbals
sadvisulwd by el vile sasiag (Gl Asma nsced @arok e diston saor of SARSCoV-2 wed Sor D acion woe 4 10

At Abior ) 4501 il oxivee (73905 14 N0t
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5 | § =k ®  3rd passags
w 10%- & 4th passage
& 1o [
; 10%-
= 103
g 107+

1uﬂ 1 I L]

g L Foomopiong oo by o' | 50T vy, TR o 00 1V i W 1066 ol Do iy o B omtcns o b il it Thia
=l I.F-_l:-n:ll:nl:ll: 48 i po - R T duch e o Ed e Y 0 Sowt 0 Seesion sy (FF A ) Soe
S of S VT An e o o e o plag Houce e ann Seed L medh wall v oo omad, and chw VR Eme v
cakeunrad o apramsd s fucmsacan e fan usiesper ol FRRVE )L A Mon o Whicwsy U e p e
SCRTRLSC [ed e o S  [  LE TWE  VESR et d n O e ol 2 R 0T The £ boe
aperandern = i e o vt .

D, oL 3 vl oo, (G .l VD

We i oz i e o pllioes @y o parily af SARS-CoV -2 for sobaagoent e in farther
experiment. Represen tafive SARS CaV. 2 plagne in the Veno B osllmonod pers inderied
wiith SA RS- W2 are alevivn i Fig U Fand |G Tolien togetiesr, e heakis sy gel tula
SARSCoY -1 amin mned b e -5 Torle f ERAGE M-000 M 000 was smscoeisfolly tedaed

o ke muesplarpngeal sanple of o pafi e in Todoey with confirme dO0VTDL19.

Virus titra ton

We cobtared o SA RS- CoW- 1 passage | in Vero BS ool o snalte the vinms paisage 3 wits sind
Sobasguently, the pusage 2 vin sod we padage d Twe moR 1ins in VaeEdale The
wings st wene guantified by ming FRA (Eig 2 W Jdete o inad dhantle tite s of the paisage
2 vinos was 25300 FRLml, wibile e tite s of e pussage 3 and passage 4 vinme: were 4.3210"
FF LW mndand 49510 FFUml, = e ctively {Fig J). These nevols indicaad fha propagation of
s WU 19Tk ERLAG EM - 00 LN 2000 strain in Wero BE ool led loan inonering in 1
wiral Gierd in eath Py

Permisivenes of hCoV-19Turkey /ERAGEM- 00 12020 a mong different
cell lines

T addinhon 1o Wenn S odls, we e mmined the sorepiibiling of MA- 108, 5W- 13 and Hela odl
lim e Gnde oo by SA RS- DoV 2 Al el lines were indeoted] wiitlan MO af 01 {winm padege
4 vinm] an d moninned for CPE onbl 72 et indeotion . Only e MA-104 ool line devdlaped
CPE In abmars o e, sonall dosers of roonded oo lb ool St bnent and dege neration
were obwervad (Eig J). Similar o Vero BSodlink aed with SARS CaV-2, CPE foematien in
e WA - Enidecied ek Began at 24 b post-indection {Eig 30) and incresed o 43 b paat- indec-
tien (Fig 30). The complete CPE was cbeervad within 72 b podl-in S0t on | Fig 200,

Ti cefirey e resiondbn o whee s putibiliny oof thes WA D0, SWL 13 and Hela ¢l line s i
in et o by SARS W -2, all cell lines were indeond withan MOTof 00 {pasege 4 wine) and
imonbane a1 48 b po. ader Gon . A6 inranefesresien o sy (TFA | annfirmed e de ¥ ens
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Fig 3 MA-104 cells mp portad mpliamion of b CoV-19T @ duey A TAG IM- 001/ 2000 7 hua @ oo £ s apy
laca DMJ) of cibuows masiatog (A) mod-ateced MA-104 ol (3)MA -108 adaaz 24 h pos-tdaoa, (X))
MAIDAcdE 2 € hpos-nbaton, and (I MA- IO cdl 2 T2hpoe-ndcton Scde haes» 100 gn

e Ak ong 10 137t Bl ot (514 g0

ESand MA- 104 ol bo s sgpporiad the replication of SARS CoV-2 In comrad, SARS CoV-2
t repdicate in SW- D and Hela ol (Eg 4}

To expand Sheie obde rvid in 4, we ctamined @ expeesion of the SARS-CoV-2 proscioe

Allcel lines were lnfecied withan MOT of 0.5 (pasage 4 virey, Celllyass from infeced ol
linsiwe s harvesiedat M b poat- inded Gon and were proded aither with the rabbdl pody dondd
A0tBody 1 SARS CoV-2 apike #ycopaaein or with a haman at Body 1he SARS - CoV2

! ¢ o

nodenspald protein. SARS-CoV-2 spile prodsin (5) crpesion waidtaaedin Ven ES and

Wre-E6 MATD4 SW) Hedu

g4 Saapabilty of &S @l e 0 lafed b v AV - 19T @y IEA MO0 T ol ine wee Dhced wih gas MOIaf 0l

vadwd it xkoprion, mdow cdl momolare v ovesiid wish vize madun @ siaag 1% OMC sndiaoduced £ 377 Cweh %K C Sor 48 A Rer
Scarpe werh 1O Soomruidebryde, thw ol oo e et lond wech O 18 Tnon X-100 sd Mockad wih 5% domn mdkia P The welawems twa

foazi hged werh & b uran assthaody to the SARSCaV-2 axboaped peoen (12500 (Ceaticspr, HO0S) for 1 hla TIST (100 M Te-HO pll 80, 15
MO0 1% Twea T) & 57 C faliowed by vading thoee tmes, S which the cds wams Dad ged for | b wech goar aset-eamaas 100 @ o gaed oo
FITCH (Socchwes Bossch, USAL The aacho dy bhdad cdls ware desced and mdyed by baoren ol uwossacm @ micoaap v (laka DICASEY) Scde
Basy s 200 pmn

B Mgt 0 U3 el oo (059514 9004
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WernE N MATOE Ly AT o ok

8 Vons 4 WA Wi (N
Vet 8 A WIS M e M

Fig s Wesem hiot sy 0 acmioe SARS- CoV-2 patetm prodaction. The MoV -1907 e oy T RAG £M 00 V2000
1r%a vou umdto nbcr e ol ne g aa MOTaf 0% The whole al lyoee snple wee alacedas 24 b pos-
Infecton. The Wanem hioe asoy waa pesor mad © eamiow the pad aton of wal ugng a rabb ¥ palydomal
amxthady to heSA RiLaV -2 ke gycopmeda (51(1/1000) (Abcam ah2T2%08) anda hu man aschad v oo the
SARLCoV -2 o dencap ad pecein (N7) (1: 2%00) (Ceaicmpe, 1C30M )L The mamh =« vos seacad wesh the 203
1ubarnce i ton (Mea 10, UNAL The mambe i ows apotad B a3 asomadogp b #im (K QD AK X-OMAT,
rw was devdoped i g a Kadak devdope (X-OMAT 10004, Spma Cemraay) The svowa

cme thas the hasds @ approctrasdy 180 kDe (F1g 5A) a0.d 48 kDa (Mg 55 somwan £ 5 23d N 7, mpecivdy

U ongf 10 137 sl (RES1S 008

MA- 104 el Bines thae suppoted SARS-CoV -2 replicaaion (Eig SA). The Vero ES und MA-104
celllines o doweda SARS LoV -2 sadeoprotein (NP ) band, i shown in Eig S Comsaen
with $he IFA reaudy (Eig 4, vird antgen expresdon was oot detactable inthe nonsoy cptible
SW-13andHelacdllins (B 5) Overall these results showed Sat the Vero ESand MA 104
el lines can be ¢ Micien dy lndecied by SARS-CoV-2

Vil replication kinetics

To wdes the replication kinetics, Vero BE and MA-104 colls were dndec tad with &t an MOTof
0.1, and S supernatants we s haveted @ & ferent time podot (6,12, 18 M, 43404724
pout-Inde ction). The Vero ESand MA-104 call monolayers we re then inoculaed with 10-50dd
seria] dllution s of the samples. Vieal tiers ofthe smples were determined by FFA (Eig A}
The growdh dnetics stody showed g SARS LoV -2 s pl cte d rapidly and officiendy and
coockd be dete caed within 6 b pod infection in Ve ES and MA-104 celb (Eig 64 and &8}
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Mgt Mads-ep goveth et of HoV-1 Tudkey TRAGIM 0012000 Veo LA md MA-104 cdlline weor nScoad g2 MOIaA0. L (A) The

i how = e maears wee s e vated S g d e es S pofama (4 12, I 24 A and T2 0 Jaadanoad 22 800 The Vieo 16 ol wes thea Do cdasd
wedy [0-0kd e al dixtoo of the aanpietia TR I per izton The vEuIZem we« deemmioed by & focm Sor aing au v (F TA) a2 ohw Indced
noevak mdwes azuywd B emploge. The Mioowaax foct B sxch wellwes conwd mdohe viog tortwes cdaiboad o deopoesnd a0 S owaas
Soce w tipe mi Ul The s de d ham seposan & s dand d eiatons of the mwea of the seuts (5 ) The lafectad ada (Vo 36 spwmucn & up pee
panl mAMA- IO sp @ gax Dwerpad | weoe zan ol wih e FITC-Ghend goas aces havan 190 2 head casd daw polatiand earined aade a
s @ce sy Ticwacops (lexa DFCATOCL %00 @ch 900 P e 200 ALV STEe 0uF of 3T WOl e i3 1 howey Sl s © 200 am

Bos Fdorongt 0 ST ol oo (0253514 08

SARS LoV mplasedin Vero BS and MA- 104 ¢ ol with almila r Kinet s and adhdeved simi
Lrpmktiensol 6l lig‘ FFUmlandl élk.rg: FFU mid 1 43 b of poat. inde cBon, =gpeciively
(EgEA). However, the vird e s docreasadafier 43 b indec Bon. At 72 b poat.- indec Siom, the
thers froen the wmplas Vero E6 an d MA- 104 infectad with SARS CoV-2 we s 5. dckogl 0’
FFWmiand 2xlogl 0" FFU fml, eapectivdy (EgSA)

hCoV-19Turkey/ERAGEM-001/2020 whole genome sequencing

The sogquen: ing prodoced approdimagey 49 M puaired reads (150bpx2 ) of which 55.2% of
the reads were mupped 10 he refe rence genome. Alter alignment, 95 6% of B g nome wis
conerad witha 2600y sequencing depth on e rige. The whode- genom e e gue nding of MooV -
19/TarkeW ERAGEM 20U 020 reveded that the stradn bad 6 varian s comparedtothe
MNSEMTI reference gename The dateced 2 nonsynosrpm oy, 3 synan pmoss and | UTR
varantase liedin Tlas L The vt were oond 10 comaipond 1o She genomic podition
1397 and 11023 ORFlabgene | 23876 (5 gene], 26688 (NP gene L 29563 (ORF 10 gene) and
I9M2(IUTR) The mutaions 211397 and 23376 are non-synoury mows, beading ©© 4 dunge
fxoun Vadine © boleadine ingenei ORFLS andS (Tatc U
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The pllilogese tie o by alavweed dhea o P Teriep ERAG ER - 00 L2000 e boca ted
ol e of e maain dades {5 G, und W] and e heered with SARS Ca. 2 eebaey frogn Arsirs-
K, iy by, Foreg e aaned Klorw it (Fig 7). Thiis o rapically disperand diier &lomwm 1o ke
Buian camd iy Tae ey o e ol e el i e et ally et wery chonady ioagettaes
Chor s vain shared toes Srfinet oot bore |Gl 397A, T2, and (9T2T) with ol menn-
b o mhibc hster, and 1hoe ot atiogs were nol obsersed in ot lonvwn doters. A aording
o prcbliallond e meperts and GIRA T et Aty entvies, ot bea 9 SARS- oW 2 sanpdes in dae
n carbvy oters buad o necen 1 e | hisacry o Teon (300, Thede s mphes in o sy dad s ine lode
seweral caes froon Paltbaen, Kowa il O anads and Morwey {Eig 7] The genom ¢ e noes of ol
hazae ¢ et wi i iy o o e e B albea o e e minclentide st bona {GLIETA,
T2, and G2FRIT) inthe SA RS- Ol -2 gename, which were alao found inthe BOaV.- 150
Torkep ERAGEM - 001 2000 strain. The CGTSA T buad on by cne foll genome segoence of SARS-
-2 e Dran, witdoh abie Greocded e mwio ey o ot on o | GL3STA and (9TIT) In
addition, anadysiod the NP pantial gene sagoence s of the 15 nian samples in GISAID d&awad
et alll o e Tean fan [poaritia l sengpnen cma | 0w 15 sk ool ain e TSN, wiliih b an oy
loey single mode ot ide poltpmarnphim NP | of dhis clade. Dor strain b contined GIBEREA, a
1 GRS P O P o B e § gene, witich was nod obsersed in any oter follgenime
et macimh i G SATTD. Tk vt thoen Besals v Wl i Thhe o e st o 772 o iy, b
s szt A at e o orameer il ot o 5 proising. Mmoo 1 it atioon Bn the (VRFID gen e
(295637 b ki qyusite pare oo foveened con By i i o i A st rallion dasnplles.

This sty generaad dhe sorvnd whale ge nomme seguence of o SARS Cal. 2 straing in
Tarlosy. The fird sogoen o= wio ge ferated in Mandh 2000 and depecitad in GISAITY
(EPL_TE_417413] The fird sogoe noe was nol indodad in the ploylogene fic analysi be vase of
it g mmmbeer oo o o ot o | Q4496 ). Horwewer, i e oo goe ne compa  aon alsrwed
it Bty sy v oy ey e an chositer moita S bnchading O 5TA, TR and
GIFTOT. The G DIEIT, GIBWRA, and (1958 T nnclentide o ffel in onr 05 in wenhe il
fiovmnd in e fira sogpeen ced strain in Todey. Asof Aprill 2000, a tatad of 1 7SARS o2
sy nacey o B dokorn imed o GISATY sanples from Torkep. Twe of e sagoenes
§ Thosrle  HG ST S5 L& 0000 an d Tasinept HGE MBS0 00000 | wee e board ] B D s dlaiiey
and dha e ot er-aper ifie vk )G DSTA, TESIC GTOT). The ne of e sobanined
ailri o bicie dend wiith vl othe 1 Eosopean Jades.

Discussion

SARSCoV -2 an emenging consmarvine thai b bhighty inder tov o nd oficie nily 15 mmined
theroglh dreple s amd e boe oot ot T wine b beena bl 1ospresd prompty o seenad
Covpnitrie oot e world [30-35] The SARSCoV -2 panden i & Ly i bave e dom
& e oty ol conly e ol Bt b et e o I iy sy wn el and o e g okl
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Abstract: The rapid spread of SARS-CoV-2 with ils mutating strains has posed a global threat to
safety duning this COVID-19 pandemic. Thus fag thene are 123 candidate vacanes in human clinical
trials and mone than 190 candidates in preclinical development worldwide as per the WHO on
1 October 2021. The various types of vaccines that ane currently approved for emergency use include
varal vectors (e.g., adenovirus, University of Oxford /AstraZeneca, Gamaleya Sputnik V, and Johnson
& Johnson), mRNA (Moderna and Phzer-BioNTech), and whole mactivated (Sinovac Biotech and
Sinopharm) vaccines. Amidst the emerging cases and shortages of vacanes for global distribution,
it is vital to develop a vaccine candidate that recapitulates the severe and fatal progression of
COVID-19 and further helps to cope with the current outbreak. Hence, we present the preclinical
immunogenicity, profective efficacy, and safety evaluation of a whole-virion mactivated SARS-CoV-2
vaccine candidate (ERUCoV-VAC) formulated in aluminium hydroxide, in theee animal models,
BALB/ ¢ mice, transgenic mice (K18-hACE2), and ferrets. The hCoV-19/ Turkey /ERAGEM-001/2020
strain was used for the safety evaluation of ERUCoV-VAC. It was found that ERUCoV-VAC was
highly 1 genc and ehated a strong 1 P in BALB/c mice. The protective efficacy
of the vaccine in Kl&hACI-Zz showed that ERUCoV-VAC induced complete protection of the mice
from a lethal SARS-CoV-2 challenge. Similar viral clearance rates with the safety evaluation of the
vaccine in upper fespiratory tracts wene also positively appreciable in the ferret models. ERUCoV-
VAC has been authorized by the Turkish Medianes and Medical Devicss Agency and has now
enkered phase 3 dlinical development (NCT04942405). The name of ERUCoV-VAC has been changed
to TURKOVAC in the phase 3 clinical trial.

Keywords: SARS-CoV-2; vacane; inactivated vacane; immunogenaty; ERUCoV-VAC; COVID-19
vacane; TURKOVAC

L Introduction

COVID-19 is caused by a novel positive-strand RNA coronavirus (SARS-CoV-2) be-
longing to the Coronaviridae family, along with severe acute respiratory syndrome (SARS)
and the Middle East respiratory syndrome (MERS) coronavirus [1]. The transcription of
coronaviruses requires a polymerase template switch, characterised by a discontinuous
process unique among RNA [2-4]. The SARS-CoV-2 RNA genome is approximately 30 kb
and encodes four structural proteins: nucleocapsid (N), membrane (M), envelope (E), and
spike (S) proteins, and its genome encodes 16 non-structural (nspl-nsp16) and several
accessory proteins [5,6]. The SARS-CoV-2 virus initiates the infection of the S protein into
the human body through its interaction with the human angiotensin-converting enzyme 2
(ACE2) [7].
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At the end of 2019, coronavims disease 2019 (COVID-19) was first identified in Wuhan,
a city in the Hubei province of China [8]. Due to the rapid spread of SARS-CoV-2 and the
lack of pre-existing immunity, COVID-19 has posed a great threat to public health and
safety [9].

The World Health Organization (WHO) declared the outbreak of COVID-1Y to be
a Public Health Emergency of Infernational Concern on 30 January 2020 and officially
recognized it as a pandemic on 11 March 2020, As of 4 October 2021, SARS-CoV-2 has
infected more than 234 million people and has caused more than 4.8 million deaths (WHO
dashboard, https:/ fcovid19.who.int/, accessed 4 October 2021).

Multiple control measures have been taken by the global community to cope with the cur
rent outbreak; these include wearing a medical mask; maintaining social distancing; perform-
ing hand hygiene; and COVID-1%specific management, including remdesivir/ therapeutic
antibodies and dexamethasone (WHO201%-nCoV / clinical /2020.5) [10-12]. However, con-
firmed cases of COVIIX1% have continued to rise around the world. This has become a
primary health threat for humankind and has severely impacted the economic as well as the
social situation [13]. Globally, scientists have focussed on developing various types of vaccines
to combat this outbreak, which include live attenuated vaccines, protein subunit vaccines,
viruses-like particles (VLF), viral vector-based vaccines, DNA vaccines, mENA vaccines, and
whole inactivated vaccine candidates [14-15]. Among these, whole inactivated vaccines are
the most commonly used types for human and veferinary vaccines [1%]. However, variation
exists in the role of these vacdnes in combatting different viral proteins. The rapid spread of
SARSCoV-2 with its mutating strains during the COVID-19 pandemic reinforces the crucial
need for generating efficient and safe vaccines to prevent and control the spread of the virus.

A suitable animal mode] for COVID-19 is critical for the preclinical evaluation of the
safety and efficacy of vaccine candidates. Animal models that could adequately simulate
the viral infection and its development similarly to that in humans are regarded as a
perfect choice to investigate the performance of vaccines. Some of the animal models
that were used earlier to assess the productiveness of vaccines in preclinical trials include
mice, rats, hamsters, guinea pigs, and ferrets [1%-22]. Laboratory strains of mice are not
susceptible to infection with SARS-CoV-2 since mouse angiotensin-converting enzyme
2 (mACE2) is incapable of efficiently binding to the SARS-CoV-2. Several non-human
primate (WHF) animal models have also been developed for the study of OOVID-19 with
varying susceptibility of the host to SARS-CoV-2 infection [25,24]. However, the severity
level of clinical manifestations in these models only ranges from mild to moderate, which
makes it difficult to assess the efficacy of vaccines. [t is important that the animal models
that recapitulate the sevene and fatal progression evaluate the efficacy of COVID-19 vaccine
candidates. Transgenic mice (K18-hACE2) expressing the human SARS-CoV-2 receptor
human angiotensin-converting enzyme (hACE2) under a cytokeratin 18 (K-18) promoter
are susceptible to SARSCoV-2, and infection resulted in a lethal disease course [25,26].
Therefore, the K18-hACE2 mouse model has been useful for vaccine challenge studies.

We previously reported the isolation of the hCoV-19/ Turkey / ERAGEM-001/ 2020
strain from a patient in Turkey with confirmed COVID-19 [24]. The whole genomic se-
quence and replication characteristics of the hCoV-19/ Turkey / ERAGEM-001 /2020 strain
was described. Here, we report the preclinical development of a whole-virion inactivated
SARS-CoV-2 vaccine candidate (ERUCoV-VAC). The immunogenicity of inactivated vac-
cine candidate ERUCoV-VAC was evaluated in BALB/ ¢, K18-hACE?, and ferret models.
The protective efficacy of ERUCOV-VAC was determined in K18-hACE? and ferrets and
safety studies using the ferret model in preclinical studies.

2 Methods
2.1. Cell and Virus

Vero E6 cells (African green monkey kidney) obtained from ATCC (CEL 1586) were
maintained in Dulbecoo’s modified Eagle’s medium (DMEM) supplemented with 10%: heat-
inactivated fetal bovine serum (FBS) and 100 mM L-glutamine {(Sigma—Aldrich, Darmstadt,
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Germany). The hCoWV-1%/ Turkey  ERAGEM-001 / 2020 strain was isolated from a patient’s
nasopharyngeal sample as described previously [27].

22, Facility and Ethics Statement

All the experiments with infectious SARS-CoV-2 were performed in a biosafety level 3
(BSL3)- and animal biosafety level 3 (ABSL3Fenhanced facility at ERAGEM. This study was
approved by the Committee for Ethics on Animal Ecperiments (EUHADYEK/ EU approval
number 14,/160) and the Committee for Animal Biosafety Level 3 Besearch (ERAGEM/EU
protocol IP-3-14) of Erciyes University.

23, Animals

Six- to eight-week old and 12- to 14-month old female BALB/c mice wemne obtained
from the Erciyes University Experimental Research and Application Center {DEKAM). K18
hACE? (B6.Cg-Tg(K18hACE2Primn/] transgenic mice) of & weeks old were purchased
from the Jackson Laboratories (Bar Harbor, ME). The mice were maintained at 20-22 °C
and a relative humidity of 50 + 10% on a 12 h light/ dark cycle, fed with rodent chow, and
provided with tap water ad libitum. Male and female ferrets (Mustela Nivalis) that were
12 to 18 months old were purchased from Triple F Farms (Gillett, PA, USA). Animals were
housed in an animal biosafety level 3 (ABSL3) enhanced facility at ERAGEM witha 12 h
light /dark cvcle and access to food and water in addition to environmental enrichment.
Animals were monitored to ensure that they were eating, drinking, and behaving normally.
Ferrets were monitored daily for care and health. Ferrets were lightly anaesthetized with
ketamine (5 mg/ kg), xylazine (0.5 mg,/kg), and atropine (.05 mgkg) intramuscularhy
for immunization, collection of blood samples, nasal washes, and challenges with SARS-
CoV-2. All animal care was conducted under the guidelines for animal experiments and
performed as specified in regulation 5199, which describes animal protection and working
with laboratory of animals in Turkey.

24, Virus Tifration

The SARS-CoV-2 virus titre was determined by the tissue culture infective dose 50%
(TCID50) method. Briefly Vero E6 cells (0.4 = 108 cells/ mL) were seeded in 96-well plates
and incubated for 18-24 h at 37 "C. Serial 1(-fold dilutions of virus-containing samples
were added to a %6-well culture plate and cultured for 57 days in a 5% CO2 incubator at
37 °C, and cells were observed for the ovtopathic effect (CPE) under a microscope. The
TCIDAD was determined according to the Reed and the Muench methods [25].

2.5, Preparation of the Inactioated SARS-Col-2 Vaccine

Vero E-6 cells were grown in a Nunc well factory system (Thermo Fisher Scientific,
Waltham, MA, USA) using DMEM containing 10% FBS. P4 viral stock was used to infect
Vero E6 cells at a multiplicity of infection (MOT) 0.01. The supernatant was harvested at
7296 h post-infection. The virus-containing supematant was clarified by centrifugation at
3500 rpm for 200 min at 4 “C. The virus was inactivated with £-propiolactone 1:1500 {v,/7)
at 4 “C and was further incubated at 37 °C for 2 h. Inactivation was confirmed by the
inoculation of E-propiclactone-treated samples on Vero E-& cells. The inactivated virus was
filtlered using a (.45 um filter (Millipore-sigma) following polyethylene glycol (PEG-8000,
Promega, Madison, WL, USA) precipitation. Precipitated viral supernatants were treated
with 20 U/ mL of bernzonase (Millipore; Burlington, MaA, USA) overnight at 2-8 °C to digest
host cell DNA. Column chromatography (Acta avant 150) was used for the purification
following a tangential flow filtration system (Millipore cogent). After sterile filtration,
an inactivated whole-virion SARS CoV-2 (ERUCoV-VAC) vaccine was formulated with
aluminium hydroxide adjuvant (Alhydrogel, 250 ug per dose) (Invivo(Gen, San Diego, CA,
USA). Different antigen concentrations (2.5 pg, 3 pg, 5 pg and 6 pg) were prepared in
phosphate-buffered saline (PBS) and aluminium hydroxide adjuvant.
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6. Analysis of Viral Anfigen

The protein profiles of the vaccine antigen before and after purification were deter-
mined with sodium dodecyl sulfate polyacrylamide gel electrophoresis (SD5-PAGE) and
Western blotting (WE) analysis as described previously [Z7].

2.7, Animal Studies

Six- to eight-week old female BALB/c mice and 12- to 14 month old female BALB/ ¢
mice were randomly divided into 3 groups (1 = 6 per group). Mice in groups 1-2 were
immunized on days [ and 7 with a dose of 25 ug or 5 ug of ERUCoV-VAC by an intraperi-
toneal route. Mice in group 3 were similarly injected with PBS (served as normal controls).
Serum samples were collected on 7, 14, 21, and 28 days after the injection for the evaluation
of SARS-CoV-2specific humoral response.

For SARS-CoV-2 challenge and immunogenicity experiments, K18 hACE? mice were
assigned to 3 experimental groups receiving either 3 pg (1= 13) or & pg (n= 10) of ERUCoV:
VAC at days 0 and 21. The control group (1 = 13) was administered with PBS. Serum
samples were collected on days 7, 14, 21, 28, and 35 after the injection. Spleens were
isolated from K18-hACE? with the 3 pg dose group (1 = 3) and the control group (1= 3) on
day 35 for the ELISPOT assay. Six weeks post-initial immunization, all 3 groups of the K18
hACE? mice were infected with 5 » 10° TCIDS0 of SARS-CoV-2. Animals were monitored
daily for signs of disease. Three animals for each group weme euthanized 3 days following
the challenge. Lungs, nasal turbinates, and brains were collected for virus isolation and
virus lnad detection. The remaining animals were monitored twice daily for clinical signs
of disease throughout the experiment. The mice that lost > 25% of their initial body weight
were humanely euthanized.

Ferrets were divided into 2 groups. Ferrets in group 1 (1 = 6) were injected with PBS
intramuscularly. Ferrets in group 2 (1= 6) received & pg of ERUCoV-VAC by intramuscular
route. The ferrets were given booster injections at 3-week intervals. Serum samples wene
collected on days 14, 28, and 42 for evaluation of SARS-CoV-2-specific humoral response.
Peripheral blood mononuclear cells (PEMCs) were isolated from the fermets on day 45
for the ELISPOT assay. On day 49, animals were sedated and intranasally inoculated
with 5 » 107 TCIDS0 of SARS-CoV-2. After the wiral challenge, nasal wash samples wene
collected on days 3, 7, and 14 for virus isolation and virus load detection.

2.8, RNA Extraction and SARS-ColV-2 Viral ENA Quantification by RT-qPCR

Masal wash samples were collected in a 0.5 mL viral transport medium. Lungs, brains,
and nasal turbinates were weighed and homogenized in (L5 mL DMEM supplemented
with 100 U/mL penicillin and 100 pg/ mL streptomycin. The samples were centrifuged
at 18,000 ¢ for 10 min, and supernatants were collecied. Then, KNA was extracted from
140 pL of the samples using the QlAamp viral ENA mini-kit {Qiagen). Detection of the
SARS-CoV-2 virus was performed using Diagnovital (RTA Laboratories Inc, SARS-CoV-2
FealTime PCR Kit v2.0, Istanbul, Turkey) on the Rotorgene () thermal oycler platform
(Qiagen) according to the manufacturer’s instructions. Ten-fold dilutions of SA RS-CoV-2
EMNA standards with known copy numbers were used to construct a standard curve.

2.9, Virus Isdlation from Clinical Samples

The lungs, brains, and nasal turbinates were weighed and homogenized in 0.5 mL
of DMEM supplemented with 100 U/mL penicillin and 100 pg/ml. streptomycin. The
samples were centrifuged at 18,000« ¢ for 10 min, and supernatants were collected. The
lungs, brains, nasal turbinates, and nasal wash samples were used for vims isolation
Vero-Ed cell monolayers in 24-well plates were inoculated with 100 ul. of the organ su-
pernatants and incubated for 1 b The supernatant was removed and replaced with fresh
DMEM containing 2% FBS and supplemented with 100 U/ mL penicillin and 100 pg/mlL
streptomycin. The cytopathic effect was monitored daily. The culture supernatant from the
wells showing CPE was confirmed by real-time RT-PCE.
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210 ELISA

Commercial antigens wemne purchased from GenScript and comprised the nuckeocapsid
protein (W} (£03488) and the 51/ eeptor-binding domain (51-EBD) protein (Z03501).
MaxiSorp ELISA plates (Munc) wene coated with SARS-CoV-2-specific antigens, whole
inactivated antigen, or 51-REBD and N at coneentrations of 10 pg/ml, 4 pg/ml, and
3 pg/mlL, respectively, at 100 pl./well in carbonate buffer {11 M NaxCOy; 0.1 M NaHCOy;
pH %.4) overnight at 4 *C. Initial dilutions of the serawere 1,/100in two-fold serial dilutions
An ELISA plate was incubated at 37 °C for 1 h followed by washing with wash buffer
(1X PBS + 0.05% Tween-M) four times. ELISA plates weme incubated at 37 "C for 1 h
with either a horseradish peroxidase (HEF-conjugated polyconal goat anti-mouse Igh
(Southemn Bickech) diluted 1:2000 or horseradish peroxidase (HRF}conjugated polyconal
goat anti-ferret Igh (Abcam, cat no: ab112770) diluted 1:3000. The plate was washed again
4 times with wash buffer, and the ELISA was colourised with 100 ul. of TMB substrate
(Eementec) and placed into a dark space for 15-20 min. The plate was colourised with
the peroxidase substrate solution, and the reaction was stopped by 2 M sulfuric acid. The
absorbance was read at a wavelength of 450 nm (OD450) by a spectrophotometer (Biotek
ELx80). The endpoint of the antibody titre was determined with a curve fit analysis of
optical density {OD) valves for serially diluted sera with a cut-off value set to three times
the background signal. The results were recorded as the geometric mean titre (GMT) + the
standard error (S.E.).

211 Micro Neutralization Test (MNT )

ERUCoV-VAC-specific neutralizing antibody was identified using a microneutraliza-
tion test (MMNT) as described previcusly [29]. The titre of the neutralising antibody was
determined as the highest dilution of serum at which the infectivity was neutralised in 50%
of the cells in the wells. Seropositivity was defined as a titee > 1/8.

212 ELISPOT Assay

ELISPOT assay was performed with mouse IFN-ELISpotPlus kit (Mabtech, Nacka Strand,
Sweden) as previously described with minor modifications [30]. A total of 25 » 107 splenocytes
wer stimulated at 37 °C for 18 h with MOI 0.1 of the SARS-CoV-2 or controls (splenc-
cytes from PBS-inoculated K18-hACE2 mice); culture media alone {background control); con-
canavalin A 10 pg/mL (Sigma) (cell viability control). [FN-y-secreting cells were revealed by
adding streptavidin-alkaline phosphatase and 5-bromo-4-chloro-3-indolyl phosphate,/ nitro
blue tetrazolium-plus substrate. Spots wem counted under a sk i pe (Leica). Whaole
blood samples from fernets were collected in EDTA tubes and processed using leucosep (Grenier
bic). Toeachwell, 3 = 10° PBMCs were added and then stimulated at 37 °C for 24 hwith MOI
1 of the SARS-CoV-2 The remaining steps of ELISPOT wer performed as desaribed above.
Spot-forming units (SFUs) per million cells were represented after background subtraction from
unstimulated cells.

2.13. Repeated Dose Toxicity

Fepeated dose towicity studies were performed under both national and international
guidelines in compliance with OECD Principles of GLE. The study was carried out with
the permission of the IDEA Local Ethics Committee of Experimental Animals. During the
study, the Animal Welfare and Humanitarian Assessment Principles were followed under
the EU Dinectives. Within the scope of the repeated dose toxicity test, an injection was
made on days 0, 8, and 15 It was evaluated as a local tolerance test for 72 h after each
injection. In the study, a total of 30 BALB /c mice ($-week-old, 15 females, and 15 males)
and 9 ferrets (5 males and 4 females) were tested. Animals (BALB/ ¢ mice, ferret-Mustela
Mivalis) wene administered (per vaccine dose: (.5 ml; total vaccine dose: 6 micrograms)
via an intramuscular route with ERUCoV-VAC on days (), 8, and 15, During the test, all
animals wene weighed regularly, and their feed consumption was observed. All animals
wem observed for mortality and clinical signs during the experimental period. The animals
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weme checked daily in terms of their physiological inferest in the environment in terms
of health parameters, general condition, feather integrity, stool forms, feed and water
consumption, and cage cleaning, The weight measurements of the animals were performed
perindically, and weekly weight differences were checked. Blood samples were collected
under anaesthesia (xylazine-ketamine), and clinical evaluations, such as haematology
and serum chemistry, using the validated bicchemistry analysis method were performed.
Samples for haematology and clinical biochemistry were collected on days 2 and 21 for
the main groups and day 28 for the recovery groups. Animals were euthanized either on
day 21 (main groups) and/or on day 28 (recovery groups), after blood sampling. Mice
and ferrets were necropsied and observed macroscopically. Orngans such as the brain,
thymus, spleen, ovaries, uterus, heart, kidneys, testes, liver, adrenals, lungs, epididymides,
and prostate with seminal vesicles and coagulating glands were weighed, and all organs
wene collected for microscopic examinations as per the WHO guidelines. Organs for
microscopic examination were preserved in 10% neutral buffered formalin (NBF). Tissues
were processed and stained with haematoxylin and eosin.

214, Statistical Anaysis

The graphic drawing and data analysis were performed using GraphPad Prism 7.0,
The Kaplan-Meier survival curve with the log-rank (Mantel-Ciox) test was applied to show
the survival percentage of mice. The ordinary one-way ANOVA was used to compare
groups in the viral copy number and TCIDg/ml. For ELISA data analysis, two-way
AMNOVA was used for the comparison between groups. Comparison between different
groups from the neutralizing antibody assay and ELISPOT was performed using a two-
sided Mann-Whitney test. Two statistical methods were used for the ELISPOT data
analysis, the unpaired f-test, and the Mann-Whitney U test. An unpaired f-test was used
for the normal data distribution. Unlike this, the Mann—-Whitney U test was used for the
non-normal data distribution. To determine the significant differences between groups p
values less than (L05 were considered to be statistically significant where *** denotes 0L007;
** denotes 0.01; and * denotes 0L05. Error bars represent mean + standard deviation.

3. Results
11, Generation of ERLICoV-VAC as a Viecane Platform

We previously eported the isolation of the hCaV-19/ Turkey / ERAGEM-001,/ 2020
strain from a patient in Turkey with confirmed COVID-14. The hCoV-1%/ Turkey /ERAGEM-
001 /2020 strain was closely related to the Wuhan Hu-1 strain but had six more variants [27]
The genetic stability of the hCoV-19/ Turkey / ERAGEM-001,/2020 strain was assessed by
10 generations in Vero E-6 cells, and its whole-genome P4 and P10 stocks were sequenced
by next-generation sequencing. Compared with 4, we found one synonymous mutation
to correspond to the genomic position T22213C (5 gene) in P10, suggesting that the hCoV-
19/ Turkey / ERAGEM-001/ 2020 strain was genetically stable (Table 51). The inoculation of
P4 stock with different multiplicities of infection (MOI), 0,001, 0.005, (.01, and (1.1, compared
to Vero Ef cells resulted in 6-6.5 log10 TCIDS0 /ml. between 3 and 4 dpi (Figure 1a). To gen
erate research-grade ERUCoV-VAC production, Vero Eb cells were cultured in a multi-tray
«cell factory system (Thermo Fisher Scientific, Waltham, MaA, USA). Then, P4 virus stock was
amplified in Vero E6 cells at an MOI of (.01, and the supematant was harvested at 72-%6 h
postinfection by centrifugation at 3500 rpm for 20 min at 4 °C. The virus was inactivated
with E-propiolactone (Invitrogen) (1:1500 (/) at 4 °C for 24 h and was further incubated
at 37 °C for 2 h Inactivation was confirmed by the inoculation of & propiclactone-treated
samples on Vero E-6 cells. No ortopathic effect was observed on Vero Eé cells inoculated
with the inactivated virus. The inactivated supernatant (800 mL) was concentrated and
partially purified by tangential flow microfiltration follow ing polyethylene ghycol (FEG)
precipitation and further purified with a dual chromatography system (Figure 1b). The pu-
rity of ERUCoV-VAC was assessed by total protein staining after separation by SD5-PAGE
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Inactivated and purified ERUCoV-VAC was recognized by anti-spike and anti-N protein
antibodies in the Western blot (Figure 1c).
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Figure 1. Preparation of ERUCoV-VAC. (a) The viral kinetics of the hCoV-19/Turkey / ERAGEM-001/2020 strain at
different multiplicibies of infection (MOI). (b) Flowchart of ERUCoV-VAC preparation. (¢) Protem profiles of the hCoV-
19/ Turkey /ERAGEM-001/ 2020 virus strain before and after purification. Total proteins wese separated by Nu-page 107
bis-tris SDS-PAGE gel. Lane 1, protein molecular weight marker (M). Lane A, uninfected Vero E-6 eells as a negative
control. Lane B, Vero E-6 cells infected with the hCoV-19/ Turkey/ ERAGEM-001/2020 virus strain. Lane C, purnified
hCoV-19/ Turkey/ERAGEM-001/2020 virus strain. Westemn blot analysis of pusihed hCoV-19/ Turkey /ERAGEM-001/2020
virus strain probed with a human antibody to the SARS-CoV-2 nudeocapsid protein (1:2500) (GenScript; HC2003) (Lane
E) or a rabbit poly donal to SARS-CoV-2 spike glycoprotein (lane G). Uninfected cell lysates probed with the SARS-CoV-2
nucleocapsid protein (Lane D) and a rabbit polyclonal to SARS-CoV-2 spike glycoprotem (F) were used as a negative control
The arrows indicate that the bands at approximately 180 kDa and 48 kDa nepresent spike glycoprotein and nucleocapsid
prokin, respectively.

A total of 30 BALB/c mice (15 females and 15 males) and 9 ferrets (5 males and
4 females) were used for the safety evaluation of ERUCoV-VAC. Repeated injections of
(N + 1 dose regimen) a high dose of an adjuvanted formulation of ERUCoV-VAC (6 ug per
dose) was administered in BALB/c mice and ferrets. The general condition of the animals,
feed consumption, and water intake were recorded. No abnormal situation at the injection
site was observed in the examinations of cedema, swelling, sensitivity to touching the area,
scab, wound, and hair integrity in all groups. We did not observe any signs of illness, fever,
weight loss, or stress in the animals (Figure 51). The animals were euthanized either on
day 21 (main groups) and/ or on day 28 (recovery groups), after blood sampling, and were
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necropsied. Histopathological examination of organs such as the livers, lungs, spleens, and
kidneys of all animals administered with adjuvanted vaccne formulations was normal
(Figure 52).

3.2, ERUCoV-VAC Induces Humoral Imrune Responses in Ofd and Young BALB/c Mice

Immunogenicity of the ERUCoV-VAC was tested in the young and old BALB/ ¢ mice
vaccinated intraperitoneally either low dose (15 ug) or high dose (5 pg) or control group
(PBS), each comprising six mice. Priming and boosting were performed on days 0 and 7,
respectively (Figure Za). The levels of anti-SARS-CoV-2 Ig(s responses against virion-based
51-KBD protein and N protein at days 7, 14, 21, and 28 after immunization were evaluated
{Figure ?b,c). The seroconversion rate in the young and old BALB/c mice reached 1007 at
14 days after immunization in high- and low-dose groups. There was a strong increase in
the virion and 51-EBD-based IgG responses from day 14 to 28 in the vacdnated groups.
Motably, 51-RBD-specific Ig levels were similar to virion-based [g( levels and higher
than those of antibodies targeting nucleocapsid protein in immunized mice, suggesting
that the SARS-CoV-2 51-RBI domain is more immunogenic than the nucleocapsid domain
(Figure Zb,c).

To evaluate if the vaccine-elicited antibodies were capable of neutralizing SARS-
CoV-2, the immunized mice sera were analysed by MNT in Vero E6 cells. Although
the neutralizing antibody (Mab) response was detected in both immunization groups at
14 days after immunization, the geometric mean Nab titres of the high-dose group were
significantly higher than those of low-dose group (Figure 2d,e). At days 21 and 25 after
vaccination, the high-dose group exhibited a stronger response compared to the low-
dose group in vaccinated young and old BALBE/ ¢ mice groups (although not statistically
significant) (Figure 2dg). However, the mean Mab titres observed in the young mice were
significantly higher (p < (L001) than those observed in old mice at days 21 and 28 after
vaccination (Figure 2f,g). Taken together, although old BALB/ ¢ mice had lower antibody
levels than young BALB/ ¢ mice, ERUCoV-VAC is highly immunogenic and elicited an
immune response in both old and young BALB/ c mice.

3.3. ERUCeV-VAC Profects K138-hACE2 Transgenic Mice against @ Lethal SARS-CoV-2 Challenge

In order to evaluate the protective efficacy of ERUCoV-VAC, K18-hACE2? mice were
assigned to three experimental groups receiving either 3 pg (1 = 13) or 6 pg (1 = 10) of
ERUCoV-VAC at days 0 and 21. The control group (1 = 13) was administered with FBS. Cn
day 14 after the second immunization, the K18-hACE2 mice were intranasally challenged
with 5 s 10* TCIDS0 of SARS-CoV-2 (Figume Za).

The K18-hACE? mice vaccinated with either 3 pg or 6 ug doses of ERUCoV-VAC were
fully protected after challenge, and there were no obvious weight loss changes among
the two vaccinated groups, whereas mice vacdnated with PBS succumbed to infection
within & days due to >25% weight loss or a poor body condition (Figure 3b,c). Three
animals for each group were euthanized three days following the challenge. Lungs, nasal
turbinates, and brains weme collected for virus isolation and virus load detection. Viral
EMA was detected in all three unvaccinated animals. The highest viral load was found
in lung tissue {~10F RNA copies equivalents per gram) compared to the brain {~10% RNA
copies equivalents per gram) and nasal turbinates (~10* RNA copies equivalents per gram)
(Figure 3d-f). Viral ENA in lung tissue was detectable at very low levels in two vaccinated
animals, one of which was in the 3 pug dose group, and the other one was in the & pg dose
group (Figure 3d). Mo viral ENA could be detected in nasal turbinates and brain tissues
obtained from the vaccinated animals (Figume 3e,f). We were unable to find the infectious
virus in the tissues of ERUCoV-VAC-vaccinated animals (Figure 3g—i). By contrast, the
unvaccinated control animals showed high titres of replicating virnus in lungs, brain tissues,
and nasal turbinates: 4.8 logl0 TCIDS0/ g, 3.9 logl0 TCIDS0 /g, and 2.1 logl0 TCIDS0/ g,
respectively (Figume 3g-i). Even though some vaccinated animals showed a low level of
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viral ENA, no detectable infectious virus was found in the lungs, nasal turbinates, or brains
of ERUCoV-VAC-vaccinated animals.
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Figure 1. ERUCoV-VAC immunogenicity i old and yeung BALB/ ¢ mice. {a) Schematic diagram of sample collection and
afifzabon fgpuens. Serum [g6 htkes we s detected by SARS CoV-2-apecihe S1-RBD (51}, vanon (V), and sucleocapaad
(M) ELISA in young (R = 6) and old BALB/ ¢ (n = &) nece vacemated with 2.5 pg (b) and 5 pg {¢) doses of ERUCoV-VAC,
Serum Nab tatres deternuned by macronsutralizmg assay m young (d) and old oo (e) vacoanated with 2.5 pg and 5 pg
doses of ERUCoV-VAC Comparison of serum Mab titees in young and old BALB/ ¢ mice vaconated with 2.5 pg () and 5 pg
() doses of ERUCoV-VAC. The statesheal sagnafcanos was asseased usang a bwo-way ANOVA test and & Mann—Whitney kst
bebween groups; p values less than 0L01 wene considered to be stabstically sigraficant whese ** denobes (L01; and * denobes
0.05; n=: not sigraficant. Ercor bars represent mean = standard deviabion. The dotted hne illestrates the hoghest value
measured in the normal control group.
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We detected the 51-EBD and wirion antibody titres in all vaccinated K18-hACE2
one week after the first immunization After a booster dose, antibody titres in both
immunization groups increased gradually (Figure 4a). The neutralizing antibodies in the
vaccinated animals wemne detectable at week 2 after the first immunization. Asexpected,
the neutralizing antibody response markedly increased in both immunization groups after
the second immunization (Figure 4b).

Mext, we evaluated the T-cell responses in K18-hACE2 mice immunized with 3 pg
of ERUCoV-VAC. On day 35 post-immunization, SARS CoV-2-specific T cells were ne-
stimulated with the live virus in vitro and analysed for secreting IFN-gamma by enzyme-
linked immunospot (ELISPOT). The results demonstrated that T oells secreting gamma
interferon (IFN+) from K18-hACE? mice immunized with ERUCoV-VAC had higher IFN-y
responses than the control group (Figure 4c).

Collectively, these data show that two doses of ERUCoV-VAC-induced humoral and
cellular immune responses led to the protection of K18-hACE? mice from a lethal SARS-
CoV-2 challenge.
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Figure 3. Protective efficacy of ERUCoV-VAC in K15-hACEZ transgenic muce. (a) Scheme of sample collecthion, inmmunzzation
regimens, and SARS CoV-2 dhallenge. Groups of K15-hACE2 ransgemc mace immunezed on days 0 and 21 with doses
of 3 pg (n = 13) o1 6 pg in = 10) of ERUCoV-VAC or wath a placebo (n = 13) via the intrapentoneal route. The K18-hACE2
mace (1= 10 per group) were challenged at 2 weeks after the second immunizabion with 5 x 10* TCIDSD of SARS-CoV-2
in & volume of 60 pl. by the mntranasal route. Bodyweight (b) and survival (€] were evaluated according to the mdicated
timeline. The K18-hACE2 transgenic mice that lost = 25% of their initial body weight were humanely euthanized. On
day 3 after the challenge, thiee K18-hACE? ranagemc face i each group were euthamzed, and lungs, brans, and nasal
turbanates wene collected for gPCR and virus tration vaa TCID50 assay. qPCR was performed by targeting viral N gene for
lungs (d), brains (e}, and nasal tusbanate (f) usng a Dhagnovital real-time PCR kit A standard curve was generated usmg a
wiral RNA. Ten-fold dilubions of viral BNA were prepaned, and negative control sanples werne included ineach assay. The
Ctvalue for each sample was converted o legyy viral copres /g bssee accordung to the standard curve The dotted hoe
indicates the highest value measuned m the normal control group, whech wene 216 logl0, 175 logld, and 3.35 logl0 N copy
number/ g i the lungs, brains, and nasal turbanates, espectively. Live virus titres of the lungs (g}, brams (h), and nasal
turbinates (i} were determined via TCIDS0 assay at day 3 post-challenge. The statistical significance was assessed using a
bercmway ANOVA kst and p vahes kess than 001 wede consdened to be stabsbically sapnfeant whene ** denotes 0.01. Efrer
bars repaesent mean + standard deviabion.
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34. ERUCoV-VAC Reduces Upper Respiratory Tract SARS-Col-2 Infection in Ferrets

Ferrets are naturally susceptible to human respiratory viruses and have been used as
a mode] for diseases caused by the influenza virus, the respiratory synoytial virus, and
the Mipah virus [31]. Kecently, some studies have demonstrated that ferrets are a suitable
mammalian model for SARS CoV-2, which effidently replicates in its upper respiratory
tracts [32,23]. Toexamine whether the ERUCoV-VAC can induce protective immunity in
the upper respiratory tracts of ferrets, the animals were divided into two groups. Ferrets in
group 1 (1 = 6) were injected with PBS intramuscularly. Ferrets in group 2 (1 = 6) eceived
& pg of ERUCoV-VAC via the intramuscular route. The fermets were given booster injections
at 3week intervals (Figure 5a). The ability of ERUCoV-VAC to induce antibody and T-cell
mesponses was analysed by ELISA, microneutralization, and [FMN-y ELISPOT assay. As
shown in Figure 5b,c, all vaccinated ferrets produced 51-EBD- and virion-specific serum
Ig(s antibodies and MAbs at week 4 after the second immunization. SARS-CoV-2-specific
cellular msponses were assessed in vaccinated animals by IFMN-y ELISPOT. The IFMy
response of T cells in ferrets inoculated with ERUCoV-VAC was significantly higher than
that of inoculated ferrets in the PES-immunized group (Figure 5d). These ferrets were
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challenged intranasally with 5 = 10° TCIDS0 of SARS-CoV-2 at week 4 affer the second
immunization. The animals did not show any symptoms, except that some ferrets in
the control group displayed reduced activity. No weight changes were observed for all
fermets throughout the time course. Nasal washes wene taken at days 3, 7, and 14 dpi for
TCID50 assays and viral load analysis of SARS-CoV-2 by qPCR. Furthermore, three out
of six vaccdnated ferrets showed viral titres via TCIDS0 at 3 dpi (Figure 5e). No virus
titres were obtained in the nasal washes from the vaccinated animals via TCIDS0 at 7
and 14 dpi (Figure 5¢). Even though all vaccinated ferrets showed SARS CoV-2 ENA at
day 3 post-challenge, a significant reduction in SARS CoV-2 EMNA levels was determined at
7 dpi (Figure 5f). By contrast, viral titres were obtained via TCID50 from all the infected
control ferrets at day 3 dpi (Figure 5e). Additionally, two out of six infected control ferrets
showed viral titres at day 7 dpi, even though all animals had high SARS CoV-2 ENA levels
(Figure 5 f). At day 14 dpi, no infectious virus or SARS CoV-2 ENA was found in any
of the infected control ferrets (Figure 5e.f). Taken together, the rate of viral clearance in
the upper respiratory tracts of ferrets immunized with ERUCoV-VAC was much greater
than that of control animals, suggesting that ERUCoV-VAC provided immune protection

in the ferrets.
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Figure & ERUCoV-VAC immuiogenaty m K1IS-hACEY transgenie suce. (8) Serum [gG httes were detected by SARS
CoV-2 specific S1-KBD (51) and virion (V) ELISA invaccnated with 3 pg and 6 pg doses of ERUCoV-VAC mn K18-hACE2
transgenic muce. (b) Serum Nab titees deternuned by oucroneuwtrabizing assay m K18-hACE2 transgenic mace v accinated
with 3 pg and 6 ug deses of ERUCoV-VAC. (c) Cellular immune responses in 3 ug dose group (7 = 3) and control group
(1= 3) were analysed at day 35 followg frst anononez abom by an [FN-y-based ELISPOT assay. The stabisheal sypheance
was assessed wang a bwooway ANOVA test and wapaired Hest (ELISPOT); p values less than 0.01 were considered to
be statistically signaficant signaficant where *** denotes 0.001; ns: not signahcant. Error bars represent mean = standard
deviation. The dotted hne indicates the hghest value measuned n the normal control group.
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Figure 5. Immune msponses and protective efficacy of ERUCOV-VAC in ferrets. (a) Scheme of sample collection, immunzza-
tion regimens, and SARS CoV-2 challenge. Groups of ferpets (n = 6) immunzed on days 0 and 21 with 6 pg of ERUCoV-VAC
or with a PBS (n = 6) via the intramuscular route. The fernets were challenged 4 weeks after the second immunization with
5 x 10° TCID50 of SARS-CoV-2 by the intranasal route. (b) Serum IgG titres were detected by SARS CoV-2-spedific SI-RBD
(S1) and vinion (V) ELISA in ferpets vaccinated with a 6 pg dose of ERUCOV-VAC. (¢) Serum Nab titres deterouned by
microneutralizing assay in ferpets vacanated with a 6 pug dose of ERUCOV-VAC. (d) Cellular immune responses in the 6 g
dose group (1= 6) and control group (1 = 6) wen: analysed on day 28 following the second immunszation by an IFN-y-based
ELISPOT assay. On day 28 after the second immunization, a total of 12 ferrets, both vacanated {n = 6) and unvaccinated
(n= 6), were intranasally challenged with 5 x 10° TCID50 of SARS-CoV-2. Live virus tites (e) and viral load of SARS CoV-2
(f) in nasal washes obtained from ferrets accordmng to the indicated imeline after challenge. The dotted line indicates the
highest value measured in the normal control group, which was 2.1251ogyp N copy number/ mL in the nasal washes The
statistical significance was assessed using a Mann-Whitney test; p values less than 0.01 wen considened to be statistically
significant where ** denotes 0.01; ns: not significant. Error bars mepresent mean -+ standard deviation
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4. Discussion

The development of a safe and effective vacrine to protect against COVID-19 is
a global health priority due to the current high rate of disease transmission and the
high number of hospitalizations and deaths that threaten to overwhelm health systems
in many countries [18]. The first genome sequence of 3ARS5-CoV-2 was published on
11 January 2020, stimulating outstanding efforts in the development of various vaccine
candidates against the disease [34] According to WHO, on 1 October 2021, there were
123 candidate vaccines in human clinical trials and 194 candidates in preclinical develop-
ment worldwide (https:/ /covid19.who.int, accessed 4 October 2021). Several vaccines
have subsequently been granted emergency authorization for use in humans, which repre-
sents a major milestone in the fight against the COVID-19 pandemic [35]. Most of these
vaccines are based on viral vectors (e.g., adenovims, University of Oxford / Astradeneca,
Gamaleya Sputnik V, and Johnson & Jehnson), mEMNA (Moderna and Pfizer-BioMTech), or
whole inactivated (Sinovac Biotech and Sinopharm) vaccines. However, worldwide access
to these vaccines is limited, particularly in low-income or developing countries, due to
extreme cold-chain requirements, high costs, and an insufficient supply of the SARS CoV-2
vaccines [36,37]. Therefore, additional 54 RS-CoV-2 vaccines are needed to meet the global
demand. Most of the current SARS-CoV-2 vaccines are based on the spike (5) protein to
elicit an immune response against SARS-CoV-2 [7,358,359]. However, mutations in the 5
protein lead to new variants of 54 R5CoV-2 that become dominant worldwide, including
B.1.1.7 (Alpha), B.1.351 (Beta), P1 (Gamma), and B.1.617.2 (Delta) lineages (www.who.int,
accessed on 22 June 2021), and they have created serious concerns about the reduction
in the vaccine efficacy [40~42]. An advantage of inactivated vaccines over the current
SARS-CoV-2 vaccines is that the immune responses to a SARS-CoV-2-inactivated vaccine
would target not only the spike protein (5) of SARS-CoV-2 but also other viral proteins,
including the matrix (M), envelope (E), and nucleocapsid (N). An advantage of inach-
vated vacocines over the current SA RS-CoV-2 vaccines is that the immune responses to a
SARSCoV-Z-inactivated vaccine would target not only the spile protein (5) of SARS-Co'-2
but also other viral proteins, including the matrix (M), envelope (E), and nuclkeocapsid
(W). Although this ensures a broader mesponse, it is also important for considering the
risks of antibody-dependent enhancement (ADE) of disease caused by coronaviruses. Fe-
garding the mechanism of the ADE, immune complexes formed between the virus and
non-neutralising antibodies, and poorly neutralising antibodies bind to rece ptor molecules
called Fey receptors (FoyRs), which are expressed broadly on monocytes and macrophages.
This interaction leads to the internalization of the virus particle to enter the cell [43]. SARS
CoV vaccination studies in animal models have produced widely varying results in terms
of ADE and immunopathology. It has been shown that antibodies produced by proteins
such as nucleccapsid trigger the production of non-neutralising antibodies that could
favour the ADE mechanism, which was also observed for SARS-CoV and MERS-CoV in
animal models [44,45]. Wang et al. demonstrated that ADE is mainly induced by diluted
antibodies against spike proteins rather than nucleocapsid protein [46]. In contrast, Luo
et al. showed that rhesus macaques vaccinated with an inactivated 5ARS-CoV vaccine
induced a low titre of neutralising antibodies and did not show higher levels of lung pathol
ogy when compared to placebo controls [47]. A recent study meported that the Chinese
rhesus monkey was used as an animal model to assess the relationship between ADE and
the neutralising antibody titre induced by the SARS vaccine, which encodes the complete
SARS-CoV viral spike powvirus vector. They found a positive correlation between the
amount of neutralising antibody in serum and the degmee of pathological injury in the
lungs [48]. Based on observations, it is reasonable to consider that SARS-CoV-2 vaccines
may cause ADE. Although 54 R5-CoV-2 vaccines have not been associated with antibody
enhancement disease in either preclinical or clinical studies, we cannot ignome the ADE risk
for SARS-CoV-2 antibodies [49,50].

Inactivated vaccines against SARS CoV-2, such as BBIBP-CorV (Sinopharm Beijing),
inactivated vaccineWIBF (Sinopharm Wuhan), Coronavac (Sinovac), and BEV152 (Bharat

TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



1hd

'all:

ETAE

PHSTITO

Varrines 2021, 9, 1266 150f 20

Biotech), have been approved for emergency use in several nations [18,51]. Momeover,
inactivated vaccines have been widely used for the prevention of viral diseases, such
as polio, influenza, hepatitis A, and rabies [52] The safety profile and effectiveness of
wellcharacterised Vero cell-based inactivated vaccines make this an attractive platform
for rapid vaccine development and the deployment of COVID-19 [20,21,52-54]. Heme,
we present the preclinical immunogenicity, protective efficacy, and safety evaluation of
an inactivated SARS-CoV-2 vaccine candidate (ERLUCoV-VAC) in three animal models,
BALB/ ¢ mice, transgenic mice (K18-hACE2), and ferrets.

ERUCoVVAC was formulated with aluminium hy drowide, which is the most widely
used vaccine adjuvant, with extensive safety records over the decades [53,55,56]. In this
study, the safety evaluation of ERUCoV-VAC formulated in aluminium hydroxide showed
no local or systemic toxic manifestations in mice and ferrets, as demonstrated by the
mepeated dose toxicity with no changes in body weight or body temperature (Figure 51).
The aluminium adjuvant formulations weme found to develop high titres of neutralizing
antibodies by mechanisms that are obscured. Reports propose that they benefit the antibody
reaction by favouring the activation and trafficking of antigen-presenting cells to ymphoid
tissues in addition to triggering the inflammasome and complementing activation [57]. In
general, the immune response elicited from aluminium hydroxide is primarily Th2-biased
with the induction of strong humoral responses via NAbs [58,59]. Meutralizing antibodies
play a critical role in protection against SAR5-CoV-2 infection and have been used as an
immune correlate of protection in assessing vaccine efficacy [59-61]. Inactivated SARS-Colt
2 waccine candidates have been shown to induce high levels of antigen binding and NAb
titres in preclinical studies [19,62,63]. In this study, we first analysed the immunogenicity
of the ERUCoV-VAC in young and old BALB/c mice. Although the old BALB/c mice
had lower antigen-binding and neutralizing antibody levels than those of voung BALB/c
mice, ERUCoV-VAC is highly immuncgenic and elicited an immune response in both old
and young BALB/ c mice (Figure 2). In this study, a strong neutralising antibody was also
generated in all immunised K15-hACE? mice (512-2048) and also in the ferrets (128-1024)
(Figures 4b and 5c).

The protective efficacy of inactivated vaccine candidates has been evaluated in ham-
sters and nor-human primates as larger animal studies contribute to a more reliable
mrecognition of the immune responses in humans [64,65]. After challenges with virulent
SARS CoV-2 in the vaccinated animals, studies revealed that it did not result in death but
led to weight loss, symptomatic disease, and viral replication in various tissues [15,21,51].
In this study, K18-hACE? mice werne chosen to test the vaccine efficacy due to the existing
evidence on its contribution to severe disease and lethality [25,26]. Our data demonstrated
that bwo doses of either 3 ug or 6 pg of the ERUCoV-VAC elicited strong immune responses
and fully protected K18-hACE? mice from morbidity and mortality, whereas mice vacd-
nated with PBS succumbed to infection within & days (Figure 3c). Additionally, we used the
ferret model to assess the safety and efficacy of ERUCaV-VAC. Ferrets are suitable animal
maodels for respiratorny viruses such as influenza and respiratory syncytial virus (B5V), as
they have anatomical and physiclogical features of the respiratory tract that are similar to
humans [31] SARS-CoV-2 infection exhibits a mild clinical disease in ferrets [23]. Several
studies clearly showed that both virus recovery and the highest viral ENA levels were
defected from the nasal turbinates, indicating the main site for viral replication and trans-
mission in the upper respiratory tract [66-65]. Therefore, ferrets provide a useful animal
maodel for studving viral transmission and the human upper respiratory diseases. In this
study, we evaluated whether the ERUCoV-VAC can induce protective immunity in the up-
per espiratory tracts of fermets. Our results demonstrate that compared to non-vaccinated
ferrets, a significant reduction in SARS CoV-2 EMA levels in the nasal washes was found,
indicating that ERUCoV-VAC provided immune protection to the ferrets. (Figure 5f).

Inactivated vaccines are mostly associated with stimulating B lymphocytes to produce
antibodies. T-cell responses generated by inactivated vaccines are weak and much less well
characterized than antibody-mediated immunity [70]. In this study, the cellular immune
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mesponse elicited by ERUCoV-VAC in K18hACE? mice and ferrets was measured by
ELISPOT assay. Notably, immunization with ERUCoV-VAC was capable of eliciting higher
numbers of [FN-v 5FCs compared with the numbers observed for the non-vacdnated
K158-hACE2 mice and ferrets (Figures 4c and 5d). The results of our present study were
in agreement with the previous reports that inactivated vacdnes against SAKS CoV-2
could induce [FN-y responses. Ganneru et al. demoenstrated that inactivated SARS-CoV-2
vaccine (BBV152) showed elevated levels of IFMN-y producing T4+ oell population [63].
Ome previous study revealed that the inactivated vaccine (CoronaVac) induces low levels
of IFM-vy responses in participants [71]. It has been showed that inactivated COVID-19
vaccine (BBIBP-CorV) induced T-cell responses to multiple structural proteins (5, N, and E
proteins) of SARS-CoV-2 [72]. Altogether, inactivated vaccines against SARS-CoV-2 may
induce T-cell responses in addition to humoral responses, and cellular responses may be
imvolved in the protection provided by inactivated vaccines.

Hence, the vaccine was successful in demonstrating its safety profile for extensive use
in humans. There are some limitations to our study. One of the safety concerns about the
application of aluminium adjuvants stem from the fact that Th2-type immune responses
might favour vaccine-enhanced respiratory disease (VAERD) [16]. However, studies based
on these aluminium-adjuvanted coronavirus vaccines state no such lines of evidence [20,63].
Rather than exaggerating the disease, the aluminium formulations werne instead observed
to decrease the immunopathology when compared with other unadjuvanted coronavirs
vaccines [73]. These shortcomings, however, warrant in-depth review to eliminate false
interpretations. Another disadvantage is that we did not detect the lung pathology or
immunohistochemistry in the animal models afer infection with SARS COV-2. However,
in spite of this limitation, we showed that three K18-hACE? mice from the unvaccinated
group showed a high viral load in their lungs, brains, and nasal turbinates (~107 RINA,
~10% RNA, and ~10* ENA copy equivalents per gram, respectively) at 3 dpi (Figure 5d-f).
We did not find any viral load in brain tissues or nasal turbinates from the vacdnated
groups, but we found viral ENA atvery low levels in the lung tissues of two vaccinated
animals (Figure 3d—f), suggesting that ERUCoV-VAC restrained the virms replication in
the lower respiratory tracts in K18-hACE2 mice. However, ERUCoV-VAC is yet to be
assessed for further long-term protective efficacy and the cross-reactive neutralization of
other SARS-CoV-2 variants

5 Conclusions

We presented the preclinical immunogenicity, protective efficacy, and safety evaluation
of awhole-virion inactivated SARS-CoV-2 vaccine candidate (ERUCoV-VAC) formulated in
aluminium hydroxide in three animal models: BALB/ c mice, transgenic mice (K18hACE2),
and ferrets. ERUCoV-VAC was highly immunogenic and elicited a strong immune response
in BALB/c mice. In our findings, the protective efficacy of the vaccine in K18-hACE2
showed that ERUCoV-VAC induced complete protection of the mice from a lethal SARS-
CoV-2 challenge. Similar viral clearance rates with the safety evaluation of the vaccine
in upper respiratory tracts were also positively appreciable in the ferret models. Based
on the preclinical data presented hene, ERUCoV-VAC has been authorized by the Turkish
Medicines and Medical Devices Agency and has now enfered phase 3 clinical development
(MNCTO4942405). The name of ERUCoV-VAC has been changed to TURKOVAC in the phase
3 clinical trial.

Supplementary Materiale The following ane available onlme at hitps:/ Swoeowmd preom)/ article /
10,3300/ vaccines91 11266/ 51, Figuse S1. Body temperature and body weight of ferrets adovnis-
tered N+ 1 (6 pg Ag and Alhydrogel) dose regumen. Figure 52 Representative Hematooyln and
Eosin-stamed liver, lung, kidney, and spleen hesues from fermets admmnistered with saline buffer
and adjuvanted vacane (B g Ag and Alhydrogel). Table 51 List of detected vanants m hCoW-
19/ Turkey  ERAGEM-001/ 2020 strain. Table 52: List of materials used in thas study.
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als of ERUCoV-WAL, an inactivated whole winon SARS-CoV-2 vaccine

Methads: Double-blind, randomised. single centre, phase 1 and 2 triaks incleded SARS-CoV-2 sennega-
tive healthy adults aged 18-55 years (18-64 in phase 2. All participants, except the first 4 in phase 1
wiho received ERDCoV-WAL 3 jug or 6 pg unblinded and momnitored for 7 days for safety purposes, were

{qu“ asigned to recelve two intramuses lar doses of ERUC oW -VAC 3 pg or 6 g (an inactivated vaccine cont ain-
TURKOVAC ing alhwdrogel as adjuvant) or placebo 21 days apart (28 days in phase 2) according to compuber-
Inativ ated whole virion vadine generated randomisation schemes. Both triakk are registered at ClinicalTrialkgoy (phase 1,
COVID-19 NCTOMES 1947 and phase 2, RCTOMB24391 )

SARS-Lal-2 Resulrs: Forty-four participants (3 pg |17 6 pg [n17) placebo [m:10)) in phase 1 and 250 (3 pg

|m: 100, & pg | n:100), placebo [mS50)) in phase 2 received 1 dose In phase 1 trial 25 adverse evenis
AEs( 80 % mild) occured in 15 participants (34.1 %) until day 43. There was ne dose-response relationship
noted in safety events in ERUCoV-VAC recipients (p= 04906 ] Pain at injection site was the most com-
man AE [ 9/44;20.5 %) Both doses of ERUCOV-VAC 3 pg and 6 jg groups were comparable in inducing
SARS-CoV-2 wild-type newtralsing antibody (MNTS0): GMTs (95 B01) were B3 (64-103) . 8.6 (7.0-
102) at day 43 (p=0.7357) and 8.7 (60-13.4) vs. 108 (88-12.8) at day 60 (p = 08644, respectively.
FRNT50 confirmed MNTS0 results: SARS-CoV-2 wild-type neutralising antibody GMTs (95 X01) were
B4 (E3-105) vs. 9.0 (7.2-10.8) at day 43 (p= 05393) and 11.0 (7.0-14.9) vs. 123 {10.3-14.5) at day
50 (p=08578) Neutralking antibody semcsnverdon rates (95 301) were 8657 % (595-983) v 4.1 X
(71.3-99.8) at day 43 (p=0.8727) and 92 8 % (66.1-99.8) vs. 100 % (79.4-100.0) at day 60 [ p =0BETI]L
in ERUCoV-VAL 3 pgand 6 pg groups, respectively. In phase 2 trial, 268 AEs (672 % moderate in severity )
occured in 153 (612 %) partici pants The mdast comman local and systemic AES were paln at injection site
{23 events in 21 |84 X | subjects) and headache (56 events in 47 | 18.8 X | subjects |, respectively. Pain at

* Comes ponding author at: Department of Micobiology, Faculty of Medidne, Enciyes University, Kayser, Turkey (A Oedarenddi). Department of Medica Pharmamlogy.
Faculty of Medicine, Erciyes University Kayseri, Turkdy e (Z Semer)
E-mail pddreses - 2o arend eli@erciyes edu_tr (A Ozdarendel), rseren@erd yesedu tr (2 Seper)l
! joint first awrhars and correspanding authors.
? Contritaped egually.
hitps: [doLorg 101 016 jvaocine 2022 10.083

026441020 2022 The Authar{s). Published by Elsevier Ltd
This is anopenacess artide under the (C BY hicense (hitp )/ [aeativecmmaonsorg lioenses by 0L
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injection site was the only AE with a significantly kigher frequency in the ERUCoV-VAL groups than in the
placebdo am in the phase 2 study (p= 00322 ) ERUDCOV-VAC groups were comparable in frequency of AR
{p= 045871 ERUCOY-VAC 3 pg and 6 pig groups were comparable peutralising antibody (MNT,.): GMTs
(95 X0 were 30,0 37.9-22.0) v. 349 (47.6-22.1) at day 43 (p= 0.0666) and 34.2 (23.8-441.5) and 396
(22.7-58.0) at day 60, (p = 0.2166), respectively. FRNT50 confirmed MNT50 results: SARS-Cov-2 wildiype
reutralising antibody GMTs were ZRS (20.0-37.7) and 301 {18.5-41.6) at day 43 (p = 03366) and 34.2
(23.8-44.5) and 39,6 (22.7-58.0) at day 60 (p = 087771 Newtralising antibody seroconversion rates (95
€1) were 95.7 % (91.4-99.8) ve 989K (95.9-1000) a day 43 (p ~0.8710) and 966 % [ 928-10000) vs
989 % (96.7-10000) at day 60 (p =09129) in ERBCOV-VAC 3 pg and 6 pg groups, respec thvely.
Conclusions: Two-dose regimens of ERUCoV-VAC 3 pg and 6 pg 28 days both had an acceptable safety
and tolerability profile and elicited comparable newtral tsing antibody responses and semconversion rates
exceeding 95 % at day 43 and 80 after the first vaoc nation

@ 2022 The Author(s). Published by Elsevier Ltd. This s an open access article under the OC BY license
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1. Introducton

COVID-19 outbreak, caused by severe acute respimtory syn-
drome coronavirus 2 (SARS-CoV-2), was first eported in China
|1]in December 2019 and described as a pandemic by the Word
Health Organization (WHO) in March 2020. | 2] As of the end of
February 2022, there hawe been over 434 million confirmed
COVID-19 cases worldwide, including approximately & million
deaths [3]

Vacorination is a well-established, cost-effective public health
measure to prevent and contmol infectious diseases. |4-6] There-
fore, development of safe, effective, and accessible vaccines has
been priontized to control the COVID-19 disease and mitigate
the devastating effects of the pandemic |6.7] Conventional
approaches such as inactivated or live attermated wirus and
protein-based vaccines as well as newer platforms like viral vec-
tors, DMNA and messenger RNA (mBMA), nanoparticle-hased and
virusdike particles have been investigated. | B].

Turkiye initated a vaccine development programme shortly
after the first COVID-19 case was seen in the country, in March
2020, ERUCoV WAL which is a whole-virion f-propiolactone-inacti
vated SARSCoV-2 vaccine adjuvanted with Alhydrogel, is one of
the vaccines in this program, now known as TURKOVAC Its pre-
dinical safety and efficacy were demonstrated by its high immuno-
genicity in BALBjc mice, complete protection against a lethal SARS-
CoV-2 challenge in transgenic mice (K1B-hACE2), and positive
safety profile in fermret models. [9) The dinical development pro-
gramme, including the phase 1 and phase 2 trials as well as the
phase 3 comparative efficacy and safety trial {NCTO4942405) ver-
sus CoronaVac (Sinovac Life Scences, Beijing, China), is ongoing.
TURKOWAL received emergency use authorisation (EUA) by the
Turkish Medicines and Medical Devices Agency in December 202 1.

Herein, we report the interim safety and immunogenicity
results of the phase 1 and phase 2 trials of two different strengths
(3 pe and 6 pg) of TURKOWALC up to day 60 (month 2).

2. Methods
21, Study design and paricpanis

The double-blind, randomised, parallel, placebo-contmlled
phase 1 and 2 clinical trials of ERUCoV WAL (named as TURKOWAC
as of phase 3) were designed by Erciyes University Hakan Cetin-
saya Good Clinical Practice and Research Centre and Erciyes
University Vaccine Research, Development and Application Centre
(ERAGEM) and were conducted at a single centre (IKUM]) in Tur-
kiye. In both trials, the participants were allocated to receive two
intramuscular injections (0.5 mL) of 3 pg or 6 pg doses of the
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vaccine, or placebo (09 % saline) into deltoid muscle with 21-
and 28- days intervals in the phase 1 and 2 trials, res pectively.

SARS-CoV-2-seronegative (1gl andfor IgM) healthy volunteers
aged 18 to 55 years and 18 to 64 years were included in the phase
1 and phase 2 trials, respectively. History of COVID-19 or COVID-19
assodated symptoms, contact with people with known COVID-19
in the last 14 days and positive COVID-19 real time polymerase
chain reaction (ET-PCR) test weme the key exclusion criteria for
baoth trials. The list of eligibility criteria is provided in the Supple-
mentary Appendix A

Studies were approved by the Ethics Committee for Oinical Tri-
als of Ercyes University and Turkish Ministry of Health (2020/ 548,
October 28, 2020 for phase 1 and 2021 74, Febmary 01, 2021 for
phase 2} Both trials are registered at ClinicalTrials.gov (phase 1,
NCTO4691947 and phase 2, NCTO4E24391).

22 Rondomisation and masking

The phase 1 trial was the first-in-human study of ERUCoV-VAL.
The first two participants received ERUCoV-VAC Ipg and moni-
tored for 7 days. As there were no significant safety issues in these
patients, the nect two particpants received ERUCoV-WAC & pg and
weere also followed up for 7 days. Since the Data Monitoring Com-
mittee (DMC) confirmed no significant safety issues with both
doses, 40 subsequent subjects were double-blindly randomized
to one of the tial arms (placebo, ERUCoV-VAC 3 pg and 6 pg). In
the phase 2 trial all participants were blinded and randomly
assigned to receive 3 pg or 6 pg doses of ERUCoV-VAC or placebo
(2:1:1) Placebo recipients wemre unmasked after day 43 and
released from the trials as per the study protoools, to allow them
to receive a vaccne accessible via EUA, but the analytical facility
remained unblinded for these particdpants until the end of the
studies.

2.3 Procedures

ERUCoWV-VAC was manufactured using the SARS-CoV-2 strain
{hCoW-19Turkiye /[ERAGEM-001/2020 strain, GenBank accession
number, MT327745.1 and GISAID; EPI_ISL_424366) isolated from
a patient’s nasopharyngeal sample in the Kayseri City Training
and Research Hospital, Kayseri, Turkiye. |10] The virus was culti-
vated in a Vem cell line for 72-96h at multplicities of infection
of 0L05. The infected cell supematant was harvested and inact-
vated with f-propiolactone (1: 4000 volume/volume at 2-8 “C for
6 h) Following darification and ultrafiltration, the second p-
propiolactone inactivation was performed ( 1: 2000 volumevolume
at 2-8 °C for 6 h}. After purification, the vaccine was adsorbed onto
aluminium hydroxide adjuvant (alhydmogel). The vaccne was man-
ufactured as a liquid formulation containing 3 pgor 6 pg total pro-
tein with aluminium hydroecide adjuvant (0.5 mgidose) in 0.5 mL
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sterile saline solution (0.9% NaCl) without preservative. A rocking
motion bioreactor { Biostat™ BM 20, Sartorius Stedim Biotech, Mel-
sungen, Germany ] was used in the phase 2 trial to increase vacdne
production capacity. Placebo consisted of 0.5 mL sterile saline
(09 % NaQ) in prefilled syringes in the phase 1 tdal; vials were
used instead of prefilled syringes in the phase 2 trial and stored
at refrigerator bebween 2 and 8 *C

The clinical and laboratory evaluations for the phase 1 and 2 tri-
als are given in Supplementary Appendix B. In the phase 1 trial, all
subjects fulfilling the eligibility criteria were isolated in the Tmin-
ing Hotel of Ercdyes University Faculty of Tourism, five days before
vaccination to minimise the riskof infection The day before receiv-
ing the vacdne, paticdpants were transferred to IKUM and dis-
charged 24h after vacdnation. The same procoedures were
repeated before the second injection, on day 21. The study proce-
dures evaluated in the interim analysis induded adverse event
[AE) questioning and vital sign follow up {before dosing and 2 h,
4h Bh, 12 h and 24 h after administration; on day 3 to 7 and 14
after each dose, day 43 and month 2), laboratory safety data on
days 2, 7,14, 21, 22, 27, 35, 43, and month 2; immunogenicity
analysis (anti-SARS-CoV-2 51 RBD |Spike 51 Receptor Binding
Domain] 1gl and anti-SARS-CoV-2 |gl antibodies); neutralising
antibodies against wild-type SARS-CoV-2 before each dose on vac-
dnation day, on days 7, 14,21, 27,35, 43, and at month 2. Neutral-
ising antibodies to wild-type SARS-CoV-Z (hCoV-19Turkiye/
ERAGEM-001/2020  strain, GenBank  accession  number;
MT327745.1 and GISAID; EPI_ISL_424366) in serum samples were
determined by a microneutralisation test {MMTsa) and confirmed
with a focus-reduction neutralisation test (FRMTsa) The Euroim-
mune anti-5ARS CoV'-2 (IgG) enzyme linked immunoassay (ELISA)
kit was used for measuring anti-SARS-CoV-2 51 RBD 1gG levels and
an in-house Igh ELSA (based on purified whaole- SARS-CoV-2) was
used for detecting anti-SARS-CoV-2 Igl levels. Methods of the
immunogenicity assessments are detailed in Supplementary
Appendix C.

The phase 2 trial was initiated after the pre-scheduled interim
safety and immunogenicty analyses at day 43 of phase 1 trial. In
the phase 2 study, the immunisation schedule was changed to a
two-dose regimen on day 0 and 28 considering the findings of
the phase 1 trial and the results of a previous inactivated COVID-
2 vaccine trial. |11] Partcipants were mndomised to receive 3 pg
or 6 pg doses of the vaccine or placebo. AEs and vital signs up to
maonth 2; laboratory safety data (haematology, blond chemistry)
onday 7, 14, 21,28 35, 43,and at month 2 and the immunogenic-
ity tests (same as phase 1) before the dose on vacdnation day, on
day 7, 14, 21, 28, 35, 43, and at month 2 were evaluated We also
analysed vaccne stimulated T-cell response at day 43, by inter-
feron (IPM)-y ELISPOT assay using a commerdal kit (Human IFN-
v EUSpotPRO | 34 20-2APT-2 |; Mabtech, Sweden). The results were
expressed as the number of spot-forming cells (SFCs) per 100000
cells and compared versus haseline

24, Outcomes

Here, we describe the outcomes evaluated in the scope of the 2-
maonth interim analyses of the phase 1 and 2 trials of ERUCoV -V AC

In the phase 1 trial, the primary outcome was AEs observed
within 43 days after the fist vaccnation, reported as the number
and proportion of participants. Solicited and unsolicdted AEs were
collected. AE questioning was made at the time-points specified
inthe trial pmotocols for local reactions (pain, redness or swelling)
and genemral health state (fever, headache, myalgia, malaise, gas-
trointestinal and cardiovasoular symptoms) for the 7 consecutive
days after each vaccdnation and in each wisit. All AEs were evalu-
ated based on the joint decision of the researchers in this single
centre study. AEs related to vaccine administration (including
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placebo) were defined as adverse drug reactions (ADR). AEs were
graded as mild (grade 1; no intervention required; no impact on
daily activities], moderate (grade 2; local/minimal non-invasive
intervention required, moderate impact on daily adtivities) and
severe (grade 3; requirement for invasive interventions, major
impact on daily life; subject seeks medical attention, needs major
assistance with ADLL

The distribution of AEs between the study groups were com-
pared Abnormal laboratory test results, on injection dates { before
vaccnaton) and on the seventh day, requiring repeat testing, were
also reported as the number of events. The key immunogenicity
outcomes were SARS-CoV-2 neutralising and anti-SARS-CoV-2 51
RBD and anti-SARS CoW-2 total titres on day 43, expressed as geo-
metric means and 95 % confidence interval (GMT]95 2CI|). Anti-
body titres on day 60 were also evaluated. Seroconwversion was
defined as at least fourfold increase in antibody titre versus hase-
line { before vaccination) and the proportion of particpants achiew-
ing seroconversion at day 43 and 60 were presented.

In the phase 2 trial, the primary outcomes wene the antibody
titres against SARS-0OV-2 51 RBD and whaole SARS-LCoV-2, and
SARS-CoV-2 neutralising antibody titres on day 43. Antibody titres
and seroconversion @Ates were evaluated at day 43 and 60 and
expressed as described for phase 1 trial The key safety outcome
was AFEs within the 43 days of fist vacdnation, reported as
described for the phase 1 study.

In addition, ELISPOT assay was performed to evaluate the extent
of T-cell response at day 43 (14 days after the second vaccination)
and the results were expressed asthe number of spot-foming cells
(SFCs) per 100 000 cells. Details about ELSPOT testing are provided
in Supplementary Appendix C

2.5 Stotstical analysis

As the phase 1 trial was the first-in-human study of ERLICoV-
VAL no formal sample size calkulation was made Instead, we
included 17 participants in each vaccine arm and 10 particdpants
in the placebo arm, considering the minimum sample size require-
ment to allow for a reasonable statistical evaluation Safety out-
comes were assessed in the safety population which comprised
all participants who received at least one dose of the vacdne (pla-
cebo recipients were excluded from assessments after the frst
43 days as described in the randomisation and masking section).
Immunogenicity outcomes were assessed for antibody measure-
ment on day 43 and G0

The phase 2 trial induded 100 participants in each vaccine am
and 50 participants in the placebo arm. The size of the mesulting
safety database was considered large enough to estimate the fre-
quency of uncommaon AEs.

Immunogenicity anahlyses wene peformed in the per-protocaol
st that included all subjects with no major protoool deviations
who met all inchisionfexclusion criteria and vaccnated according
to the vacdnation time schedule described in the study protocol.
All patients who received at least one dose of the vacdne or the
placebo constituted the safety set.

W used Graph Pad Prism 9.0.1 program and Phoenix WinMon-
lin VB.20.4383 for the analyses. Fisher's exact test and chi-square
test were used for categorical data analysis during safety assess-
ment. Statistical analyses and graphical representations of
immunological data were conducted using Graph Pad Prism
9.0.1. A chi-==sguare test was used to compare seroConversion rates
amang the groups. Likewise, an unpaired t-test was utilized to
compare 3 pg, and 6 pg vaccnated groups in ELISA, neutralising
antibody assay, and EUSPOT assay. Similady, one-sway ANOWVA
was used to compare vaccinated and unvaccinated groups. Spear-
man's correlation curve was used to measure the relationship
between MNT and FRNT results in each trial. The r-value indicates
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the degree of cormelation For all analyses, a p value <005 denotes
statistical significance.

3. Results

Between October 31 and Movember 18, 2020, 69 volunteers
were screened of whom 44 were enrolled in the phase 1 trial
The phase 2 trial enrolled 250 of 376 wolunteers who were
screened between February 10 and March 12, 2021, The study pro-
files are displayed in Fig. 1A and Fig. 1B. Two-dose vacrination
rates were 94.1%, 100% and 100%, and 93%, 97 %, and 965 % in
the ERUCoV-VAC 3 pg, ERUCoV-VAC 6 pg and placebo groups, in
the phase 1 and phase 2 trials, respectively. Baseline key demo-
graphics of participants enrolled in both trials are summarised in
Table 1.

3.1 Safety

In the phase 1 trial, 25 AEs were reported in 15 (34.1%) of 44
participants until day 43. The frequencies of AEs were significant by
different between the study groups (p = 00002 ); while there were
no AEs in placebo recipients, the frequency of AEs was similar
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among the ERUCoWV-WAC groups (p =0.4905) (Table 2). Most AEs
(80 %) were mild in severity and resolved within a few days; no
severe or serious AEs were seen in any of the particdpants
(Table 51, Supplementary Appendix D).The majority of ADRs
oocurred within the first week of vaccination. Pain at injection site
was the most common AE (10 events in 9 (20.5%) subjects) fol-
loweed by headache (6 events in 4 (9.1 %) subjects) (Table 52, Sup-
plementary Appendix D). Fain at injection site ocourred in 16 %
(7/44) and 4.5 % (2/44 ) of study particpants after the first and sec-
ond vacdnation, respectively. Fifteen days after the first vaccina-
tion, COVID-19 RT-PCR test was positive in one subject in the
ERLCoW-VALC 3 pg arm and was confirmed with repeat testing. A
clinically relevant low white blood cell count ooourred in one par-
ticipant on day 14 and resolved after 3 days. The code was broken
on day 17 and revealed that the participant was an ERUCoV-VAC
3 pg recipient. The causal relationship between the event and the
investigational product was judged as “unlikely™ by the investiga-
tors and the DMC. A total of 62 laboratory test results (grade 3)
requiring repeat testing were detected on the days of vacdnation
(before injection) and seven days later (1st injection: ERLICoV-
VAC 3 pg: 11, ERUCoV-VAC 6 pg: 28, placebo: 3; 2nd injection:
ERUCoV-VAC 3 pg: 10, ERUCoV-VAC 6Gpg: 7, placebo: 3)
(Table 53, Supplementary Appendix E)
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Table 1
Razeline demographic characteristics of partidpants in the phase 1 and phase 2 traks.
ERUCoV-VAL 3ug ERUCoV-VAL Bug Flaceho Overall

Phase 1
Participants n=17 n=17 n =10 n=44
Age (years) N9 a7 5389 3462110 328492
Sex
Male 13 (765) 12 (MLE) 10 (1000 35(7495)
Famale 4(215) 5(29.4) LTI ] 9{205)
B (kgim®) 252433 240434 266438 250(3.5)
Phase 2
Participants n=100 n=100 n =50 n =250
Age (years) nozi0z EFLES- K] 375295 3752498
Sex
Male B0 (B0L0) T8 (7R0) 33 (GR0) 191 (P64}
Peamale 20 ([ 200) el peli)] 17 (340) 59(236)
B (kgim®) 22438 21434 2644386 2664386

Data ane mean £ 50 or n{Z) BMl = body mass index.

In the phase 2 trial, 268 AEs, two-thirds of which (n=176;
67.2 %) were moderate in severity, ooccurred in 153 (61.2 %) of
250 participants within 43 days of first vaccination (Table 54, 55,
Supplementary Appendix F). The AEs were less frequent in the pla-
cebo arm than in ERLCoV -VAC arms (p = 0,0327 ), but the frequen-
des of AEs were comparable in the ERUCoV-VAC groups

384

Sayfa 188 / 233
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20

(p=04587) (Table 2). Headache was the most common AE (56
events in 47 (18.8%) partidpants), follbowed by weakness (37
events in 33 (132 %) pantidpants), and pain at injection site (23
events in 21 (8.4 ) particpants). Pain at injection site was the only
AE with a significantly higher frequency in the ERUCoW-VAC
groups than in the placebo arm (p=00322). PCR test for
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Table 2
Grading of adverse events until day 60, phase 1 and 2 triaks (Sakety set).
ERLCoV VAL 3 ug ERUCoV-VALC & ng Macebo® Overall pi1* p2=*
Phase 1 trial n=17 n=17 n=10 n=4
Until day 43*
Amy grade 13(9; 529 1) 12 (6; 353%) O(l; 0% 25(15 341%) LTI 04505
Grade 1 (mild) 11(7; 412 %) 906 353%) o(o; 0% 20013 M5%) L0036 *09E9
Grade 2 (moderate) 2(%118%) 301; 59%) O(l; 0% 5(% 68%) L r i >[99
Grade 3 [severs) 0 (0 0%) LR ] O(l; 0% O (0 0%) - -
Day 43 to & n=34
Any grade 0 (0 0%) LR ] HA O (0 0%) - -
ERLCoV VAL 3ug ERUCoV-VAL g Macebo® Overall m* pIet

Phase 2 trial n =100 n =100 n=50 n =250
Until day 43*
Amy grade 106 (68; 68T) 122 (62; G2 1) 40 [23; 46 %) 268 (153; 61.29) LiLiEpr) 04587
Grade 1 (mild) 32 224 4121;21%) 16 (% 185 91(52; 208%) 18458 >[99
Grade 2 (moderate) T2(46; 46%) 20 (40; 40%) 24(14; 28%) 176 (100; S0%) L1054 04752
Grade 3 [ severs) o (i 0%} 1{1; 1% ol 0% 1(1; 0.4%) 47 e SE
Day 43 to G+ n =2 i
Amy grade R o] 5(% 3% HA 8(5 25%) - 0.7209
Grade 1 {mild} 1(1;1%) S 3% HA 6429 - 02116
Grade2 (moderate) 2(B2E O 0% MA 2(H1% - 04475
Grade 3 (severs) 0 (0 0%) LR ] HA 0 (0 0%) - -

Safety ==t comsists of patients who received at least ane dose of ERLIGoV-VAC or placsha. Data @e total number of AEs (number and perentige of patients) ABs = adwverse
events; MA = not applicable (plcebo redpients were released from the trial after day 43 2= per protocal o allow them to recsive the vaccine approved for emergency use.
*Reported as number of events (number and % of participants who experienaed svents | ** Chi-square test comparing placsbo vs ERUCoV-VAC 3 pg vs ERUCoV-VAC 6 pg; ™
Fisher's exact test comparing ERUCoV-VAC 3 pg vs ERUCoV-VAC 6 pg. *** Calmlated out of 200 particpants since placsho recipients had been releassd after day 43
evaliation to alkow them being vaccinated with one of the vamine approved for emer gency use.

Table 3

Incdene of adverss events (=34 until day 43in the phase 2 trial
Type of As ERUCOV-VAC Tpg ERUCOV-VAL 6 g Macebo verall” pvalue”

(mummber and % of 250 partidpants)
=100} =100} m=50)

Until day 43
Headaches WH17E) 20018 18%) 16 (12; 24 %) 56 (47,188 1) LI ECi
Weakness 16 (14; 14%) 16 (16; 16%) 5(5; 10%) 37 (33132 %) L5650
Pain at injsction site 13(1%12%) 10 (9; 9%) ai0; 0% XY (1N;84%) i E ]
Poe it POR OOV D19 et GG &) 3(3;3%) A(3;6%) 12 {12; 48%) 055%
Maus=a 3% 3N 7(6; 61) LTk 4] 0% 36T LG
Sare throat 33w 4(4;4%) 2(2;41) 9% 361) 09172
Fatigus 5% 54) 4(4; 4%) 00; 0% 9% A6 T} 02eay
Arthralgia 3% 3N 4(4;4%) 2(2;41) 9% 361) 09172

Data are number ar total number of AEs and (n and 1 of 250 participants). *Chi-squane test for inter group comparison of swents.

COVID-19 was positive in 12 participants (three in placebo, sixin
ERUCoV-VAC 3 pg and three in ERUCoV-VAC 6 pg groups) (Tahle 3;
Tahle 55, 56, Supplementary Appendix F). None of them required
hospitalisation. Eight AEs, mostly mild (75 %), were detected in five
participants (three in ERUCoV-VALC 3 pg and five in ERUCoW-VAC
6 pg groups | between days 43 and 60 (Table 54, Supplementary
Appendix F). Three serious AEs (SAEs) were reported during the
initial 43 days, which were all judged as unlikely to be related by
the imvestigators and the DMC First, a rib fracture ocourred in a
participant whao fell while skiing one day after the first vaccination
The patient stayed in hospital for four days and followed up for
eight months without any complication. Unblinding revealed that
the subject received ERUCoV-VAC 3 pg. Second, a 53-year-old par-
ticipant with a BMI of 29.4 kg/m® and no known cardiovascular
disease, died of myocardial infarction while exercising, 20 days
after the first injection. The code was bmoken, and the patient
was in the ERUCoV-WAC 6 pg amm. The third SAE was hospitalisa-
ton due to COVID-19 symptoms and PCR test positivity against
SARS-CoV-2 12 days after the second vaccnation The participant
wias hospitalized for six days with mild disease Unblinding
revealed that the subject was in the placebo arm. Additionally, a
total of 85 laboratory test abnormalities requiring repeat testing
were detected on the 1st and 7th days of both vacdnations, (far

the first and second injection: ERUCoV-WAC 3 pg: 11 and 31,
ERUCoV-VAC Gpg: 10 and 23, placebo: 6 and 4, respedively)
(Table 57, Supplementary Appendix G).

3.2 Immunogenicity

321, SARS-CoV-2 wald-type neutrahising antibody (MNTs, FRNTso)

In the phase 1 migl, SARS-CoV-2 wild-type neutralising antibody
[ MMTza) GMT s (95 2C1) were comparable across the trial gmoups at
baseline: 20 (15-25) in ERUCoV-VAC 3 pg, 1.8 (1.6-20) in
ERUCOV-VAC Gpg, and 16 (1.3-20) in placebo groups
(p=03988), and increased to B3 (64-103) and E6(7.0-10.2) at
day 43, and to 97 (6.0-13.4) and 10.8 (B.8-12.8) at day 60, in
ERUCoV-VAC 3 pg and 6 pg groups, respectively (Fg 2A;
Tahle 58, Supplementary Appendix H). SARS-CoV-2 wildtype neu-
tralising antibody { MNTsa) GMTs at day 43 (p = 0.7357) and day 60
(p=08644) were similar in the vacdne amms (Fig. 2A; Table 58
Supplementary Appendix H).

Consistentwith MNT zo results, SARS-CoV-2 wild-type neutralis-
ing antibody (FRNTsa) GMTs were comparable across the trial
groups at baseline: 1.8 (1.6-1.8) in ERUCoV-VAC 3 pg, 1.7 (1.4-
1.7) in ERUCoVAAC Gpg, and 1.4 (1.1-14) in placebo groups
(p=0.1688), and increased to B4 (63-105) and 9.0(7.2-10.8) at
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Fig. 2. Titres of SARS-CoV-2 wikl-type neutralising antibod ies (A-D) and anti-51-F8D IgG (B-F) and anti- SARS-CoV-2 total 156 (G-H) antibodies atbassline, day 43 and day 60
in the ERUCaV-VAC (3 pg and & pg) and placebo groups in the phase 1 and phase 2 trials. Dose schedule: two doses 21 days apart in the phase 1 trial; two doses 28 days apart
in the phase 2 trid. *placshao recipients were released from the trial after day 43, thersfore not induded in day 60 amalyses. *"ns = not significant. The numbers above the
spots are the GMT estimates, the emar hars represent the 95 20 of the GMT ad the spots indicate the individual antibody titres. ELEA = enzyme-linksd immunasarbent
amay; MNT = foous-reduction neutralisation test; GMT = geometric mean titre; IgG = immamoglobulin & MNT = microneutralisation test. SARS-(oV-2 = severe acube

respiratary syndrome cononavines 2; $1-RED = spike 1-recepior binding d amain.

day 43 and to 110 (7.0-149) and 12.3 (10.3-14.5) at day 60 in
ERUCoV-VAC 3Ipg and 6pg groups, respectively (Fg. 2B;
Table 58 Supplementary Appendix H). SARS-CoV-2 wild-type neu-
tralising antibody (FRNT=a) GMTs atday 43 (p =0.5393) and day &0
(p = 0LB57E) were also similar inthe vaccine arms ( Fig. 2B; Tahle 58
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Supplementary Appendix H). There was a strong positive correla-
tion between the FRNTza and MNTsa results at day 43
(r=0.7065; p=00001) (Fig. 51A, Supplementary Appendix [). The
seroconversion rates (95% Cl) of SARS-CoV-2 wild-type neutralis-
ing antibody (MNTza and FRMTso) were B6.7% (59.5-98.3) and
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941 % (71.3-998) at day 43, and 92.8% (66.1-99.8) and 1000 %
(79.4-10000) at day 60, in the ERUCoV-VAC 3 pg and 6 pg groups,
respectively (Table 4). Mo significant difference was found in the
seroconversion rates of SARS-CoV-2 wild-type neutralising anti-
body titres at day 43 (p = 0.8727 ) and day 60 (p - (LEE7 3) between
the vacdne groups (Table 4

In the phase 2 mial SARS-CoV-2 wild-ty pe neutralising antibody
(MMNTzq) GMTs (95 2CI) were comparable across the groups at
baseline: 2.0 (20-2.0) in the ERUCoV-VAC 3 pg, 20 (19-2.1) in
the ERUCoWV-WAC 6 pg, and 19 (1.8-20) in the placebo groups
(p=08692) and increased to 3000 (22.0-379) and 349 (22.1-
47.6) at day 43, and to 36.5 (23.0-49.9) and 429 (26.6-60.1) on
day 60, in the ERUCoV-WVAC 3 pg and 6 pg arms, respectively
(Table 58, Supplementary Appendix ]). SARS-CoV -2 wild-ty pe neu-
tralising antibody (MNT sq) GMTs at day 43 (p= (L0666) and day 60
(p=02166) was similar in the vaccine groups (Fg. 2C; Table 59,
Supplementary Appendic |1

SARS-CoV-2 wild-type neutmlising antibody (FRNTz,) GMTs
(95 %0) were comparable acmss the trial groups at bhaseline:
2.0 (20-20) in the ERUCOV-VAC 3 pg 20 (18-21) in the

Table 4

ERUCoV-VAC 6 pg, and 20 (19-2.1) in the placebo gmups
(p=08421), and increased to 289 (20.0-37.7) and 301 (1B5-
41.6) at day 43, and to 342 (23.8-445) and 396 (22.7-580)
at day 60 in the ERUCoW-WAC 3pg and 6 pg groups, respec-
tively. (Fig. 2D, Table 58, Supplementary Appendix ]). SARS-
CoW-2 wild-type neutralising antibody GMTs at day 43
(p=03366) and day 60 (p=-08777) were similar in the
ERUCoV-VAC groups (Fig. 2D Table 59, Supplementary Appendix
J). There was a strong positive correlation between the FRMTzq
and MNTsq results regarding SARS-CoV-2 wild-type neutralising
antibody responses at day 43 (r=-02915G6; p=-0/0001) (Fig. 51B,
Supplementary Appendix [} Seroconversion rates (95 % Q) of
SARS-CoV-2 wild-type neutralising antibody titres (MNTso and
FRMNTsa) weme 957% (91.4-998) and 9B9% (969-1000) at
day 43, and 956 % (92.8-100.0) and 989 % (96.7-1000) at day
60 in ERUCoV-VAC 3 pg and 6 pg groups, respectively (Table 4).
There were no significant differences between the seroconver-
sion rates of SARS-CoV-2 wild-type neutmlising antibodies in
the ERUCoV-VAC 3 pg and 6pg groups at day 43 (p=-0.8710)
and day 60 (p=-029129) (Tahle 4)

Seromnversion rates of SARS-(oV2 wikl-type neutralising antibodies, anti-51-RHD lgC and anti-SARS-CoV-2 tatal Izl antibody | per-protocal population).

SARS-CoV-2 wikl-type neutralising antibody® {MNT;,)

SARS-LoV=2 wikl-type neutralising antibady* (FRNT,, )

3 pg group G pg group Maha ™ 3 pg group & pg group Flacela ™
Phase 1 Dy 43 867 % (13(15) 941% (16T 00% [@fAQ) 08727 BATI(IIAS) 941 % (1617) Q0% (010) 0877
505 a8 3] 171309 8] [0-300] |59 5989 [713-2a1] jo0-30a]
Day 60 a2 % (1314) 1000% (16/16) Har OREF3 928 (13f14) 1000% (16/16) Har RT3
[66.1 29 5] [7a4-1000] [66.1-99.8] [7a4-1000]
Phase 2 Dy 43 95 % (8892 989 % (95 B6) 00% ([0M48) 08710 9T (ERED) 989 (95]96) Q0% (/48] Q8710
(91429 5] [96.9-1000] [0-7.4] |91 4-99.8] [96.9-1000] 00-74]
Day 60 965 T (8588 989 (88 M) Har 08128 96T (858E) 989 (S8R Har g1
(928 -100.0] 965 -1000] |92 8-1004] [96.7-1000]
Anti-S1-RED kCT (ELBA) Anti-SARS-LoV-2 toi] kgt antibody® (ELBA)
3 pg group i pg group Placha L 3 pg group i pg group Placeba L
Phase 1 Dy 43 1000% (15/15) WA0E(1TA7)  00% @A0) 10000 1000°% (15/15) 1000% (1717) Q0% {010} 10000
[FR2-1000] [804-1000] [0-300] [72_2-1004] [804-1000] jo0-300]
Day 60 1000% (14]14) 1000% (16/16) Har 10000 1000°% (14/14) 1000% (16/16) Har 10000
[Pa8-100.0] [7a4-1000] [76.8-1004] [7a4-1000]
Phase 2 Dy 43 1000% (92 B2) 000% (3606  00% 048] 10000 1000% (92)42) 1000% [@6/95) Q0% (048] 10000
[96.0-100.0] [96.2-1000] [0-7.4] [96.0-1004] [96.2-1000] 00-74]
Day 60 1000°% (28 @) 100L0% (%9 8] Har 10000 1000°% (S8/2E) 1000% (R9]23) Har 10000
[95.9-100.0] |95 8-1004] |95 8-1004] [959-1000]

*Data are I (nfN) |95 3C1). Serocomeersion was defined 2= fourfold rise over haseline. Dase schedule: two doses 21 days apart in the phase 1 trial; two doses 28 days apart in
the phae 2 trial Timepaints show the time elpsed sinee the administration of the first dose. **p value, for comparizon of ERUCGV-VAC 3 pg and 6 pg groups. ™ "NA = not
applicable (placebo recipients wene relexed from the trial after day 431 ELEA = erryme-linke] immunosorbent assay; FENT = foaus-reduction neutralisation st
Izt = immanaghbulin G; n=mumber of participants who achieved serommeersion. N = number of participants inchded in the immunogenicty analysis; O = anfidene
interval
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322 Ant-51-RBD [gG antibody

In the phase 1 mial at baseline, anti-51-RBD 1gG antibody GMTs
(95 %04) of trial groups were compamble: 47.2 (43.6—49.8) in
ERUCoV-VAC 3 pg, 46.4 (43.6—49.2) in ERUCOV-VAC Gpg, and
454 (42.6-48.4) in placebo groups (p =0.4533) (Fig. 2E, Tahle 58,
Supplementary Appendix H). Increases to 4623 (327.8-596.9)
and 4726 (4326-513.0) at day 43, and to 4959 (352.4-53012)
and 5479 (515.8-580.0) at day 60 ocourred in ERUCoV-VAC 3 pg
and 6 pg groups, respectively. Vaccine groups did not differ regard-
ing the dicited anti-51-RBD Igh antibody GMTs at day 43
(p=1029147) and day 60 (p - 0.6383) (Fiz. 2E; Table 58, Supplemen-
tary Appendix H). Seroconversion of anti-51-RBD lgG antibodies
wias achieved in all ERUCoV VAL recpients at day 43 and main-
tained at day 60 (Table 4]

In the phase 2 mial at baseline, the GMTs (95 20) of anti-51-
RBD Igh antibodies were compamble across the stdy groups:
463 (456-47.5) in ERUCoV-VAC 3 pg 488 (479-494) in
ERUCOV-VAC 6Gpg, and 500 (49.5-508) in placebo groups
(p=05979) (Fig. ZF;Table 59, Supplementary Appendix ]}
anti-51-RBD 1gh GMTs (95 %0) increased to 25615 (2153.1-
2G98) and 25496 (1749.7-33494) on day 43, and to 27107
(2277.8-31435) and 26800 (1851.3-35246) at day 60, in
ERUCoV-VAC 3pg and 6 pg groups, respectively (Fig. 2F
Table 59, Supplementary Appendix ] The dicited anti-51-FEBD
lgG  antibody GMTs at day 43 (p=02301) and day &0
(p=03157) were similar in the vaccine groups (FAg. 2F
Table 59, Supplementary Appendix |} Seroconversion  was
achieved for ant-51-RBD Igh antibodies in all participants in
ERUCOV-VAC 3 pg and 6 pg groups at day 43 and maintained
at day 60 (Table 4)

323 Ant-SARS-CoV-2 total [gC antibody

In the phase 1 tmial the anti-SARS-CoW-2 total IgG antibody
GMTs (95 20) across the trial groups were comparable at baseline:
472 (44.7-49.8) in ERUCOV-VAC 3 pg, 464 (436-49.2) in the
ERUCoV-VALC 6 pg, and 447 (41.7-476) in the placebo groups
(p=07065), and inceased to 3759 (2640-4873) and 3955
(319.4471.0) at day 43, and to 4241 (297 4-5315) and 4414
(364.2-519.7) at day 60, in the ERUCoV-VAC 3 pg and 6 pg groups,
respectvely (Table 58, Supplementary Appendix H). The elicited
anti-SARS-CoV-2 total lgG antibody GMTs at day 43 (p=- 0.7990)
and day 60 (p=-05906) were similar in ERUCoV-VAC groups
(Fig. 2G; Table 58, Supplementary Appendix H). Seroconversion
rates of 100 % were achieved for ant-SARS-CoV-2 total lgG ant-
body in ERUCoV-VAC 3 pg and 6 pg groups at day 43 and main-
tained at day 60 (Table 4]

In the phase 2 mal the anti-SARS-CoV-2 total lgG antibody
GMTs (95 % ) across the trial groups wene comparable at base-
line: 423 (41.4—432) in ERUCoV-VAC 3pg 448 (43.8459) in
ERUCoV-VAC 6 pg, and 49.1(486-50.1) in placcbo groups
(p=06839), and inoeased to 15863 (139BE-17731.73) and
19642 (1788.7-21396) on day 43, and to 17387 (15386~
1954.3) and 2018.6 (1846.9-2266.0) on day 60, in ERUCoV-VAC
3 pg and 6 pg groups, respectively (Table 59, Supplementary
Appendix |} ERUCoV-VAC 6 pe induced significantly higher anti-
SARS-CoV-2 total 1gG antibody GMTs than ERUCOV-AVAC 3 pg at
both day 43 (p=-0.0226) and day 60 (p=-0.0183) (Fig. 2G;
Table 59, Supplementary Appendix |). Semmconversion rates were
1000 % for anti-SARS-CoV-2 total IgG antbody in ERUCoV-VAC
3 pgand 6 pg groups at day 43 and maintained at day 60 (Table 4).

GMT mtios for SARS-CoV-2 wild-type neutmlising antibody
(MMNTsa, FRMNTsa), anti-51-RBD IgG antibody and anti-SARS-CoV-2
total Igh antibody responses ame presented for both doses of
ERUCoV-VAL in Table 510 and Table 511 in the Supplementary
Appendix K.
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324, ELISPOT assay

Inthe ELISPOT assay, stimulated peripheral blood mononuclear
cells (PBMCs) on day 14 after the second vacdnation showed sig-
nificantly higher spots compared to nonstimulated PEMCs col-
lected at the same time point and stimulated PBMCs collected on
day 0. The 3 pg vaccnated PEMCs resulted in numerically higher
spot-forming units than those vaccinated with 6 pg (GMT |95 %
Clf: 1362 [1779-154.4] vs 1201 239 [1019-1382] (Tahle 512,
Supplementary Appendix L; Fig. 52 Supplementary Appendix [).

4. Disoussion

This report presents the 2-month interim findings from the
phase 1 and 2 trals of ERUCoV-VAL, an inacivated whaole wirion
vaccne against SARS-CoV-2, in healthy adults aged < G5 years.
The 3 pg and 6 pg doses of the vaccne, scheduled 21 and 28 days
apart in the phase 1 and 2 trials, respectively, had an acceptable
safety and tolerability profile and induced robust humaoral immune
response against SARS-CoV-2.

ERUCoV-VAC 3 pg and 6 pg were comparable in short-term
safety and tolerahility. Although this reportis confined to 2 months
follow up data we think that the cument findings are valuable in
terms of the overall safety of the vacdne, as adverse reactions in
both previous SARS-CoV-2 inactivated vaccne studies [11-16 |
and in ours were mostly seen within the first week after vaccina-
tion. It is worth emphasizing that the two vaccine doses were com-
parable in AE frequency and did not pose a major safety concern.
SAEs were very rare and were judged as unlikely to be related to
ERUCoV-VAL Consistent with the other inactivated vaccine stud-
ies, |11-16] pain at injection site was common in our study; it
oocurred more frequently in vaccine groups than in the placebo
group. It might be associated with the reactogenicty of the adju-
vant. The frequency of fever, a common symptom observed in sub-
jects wvaccinated with RNA-based CDVID-19 waccines, was
relatively low (none in phase 1 and 2.8 X in phase 2) in our study,
in line with maost of the previously reported findings from several
inactivated SARSCoV-2 wvacdne trials. |11-16] As a tentative
observation, we would like to underline that nausea was only
reported in ERUCoV-VAC recipients, although the difference versus
placebo was not significant. The final results of the phase 2 trial
and future studies will provide more insight on this point. Two-
dose vaccnation rates were over 90 % in both trials; however,
the percentages of partidpants who were included in immuno-
genicty assessments on day 60 were lower compared to day 43.
The main reason for this is the release of placebo redpients from
the trials after day 43 to allow them to receive one of the vaccines
approved for emergency use.

Two-dose regimens of both ERUCoV-VAC 3 pg and 6 pg elicted
significant humoml immune responses at days 43 and 60 after the
first dose. The magnitude of the responses was comparable
between the two doses in both trials, except for anti-SARS CoV-2
total Igh antibody titres in the phase 2 trial where ERUCoV-VAC
G pg led to significantly higher antibody titres compared to
ERLICOV-WAC 3 pg. This may be at least partly explained by the
higher abundance of the nucdeocapsid protein

Crue to the differences in antibody measuring methods, refer-
ence samples, dosing and assessment schedules between the stud-
ies, it might not be appropriate to compare the results of various
inactivated SARS-CoV-2 wvaccine studies. However, we achieved
high levels of neutralising and anti-spike antibody titres consistent
with the findings from the other inactivated COVID-19 vaccine
studies. [11-16] We comprehensively evaluated the immuno-
genidty of an inactivated COVID-19 vacdne in both studies and
used live virus-based neutralising tests for immunogenicity assess-
ments. We confirmed that the results of MNT findings were

TAE KLiNiK ARASTIRMA BiRiMi



A Oedarendeli 2 Sezer, Shaikh Terkis klom Povel et al

consistent with FRNT findings. There was a high correlation
between the results of the two well standardized neutralisation
assays, in both phase 1 and 2 trials.

It is noteworthy to mention that the antibody GMT s measured
on days 43 and 60 in phase 2 tral were at least 3-fold higher than
those in phase 1 trial, for both ERUCoV WAL doses. Although it is
possible to comment on the potential reasons for the higher
immune response rates in the phase 2 trial, we would like to point
out that the findings of these two studies, which differ in terms of
vaccine administration and immunogenicity evaluation schedule,
were not statistically compared in this interim analysis. Previoushy
reported results from several inactivated COVID-19 vacdnes indi-
cated that longer intervals (21 or 28 days versus 14 days) between
doses resulted in better immunogenicity outcomes. | 11,12,14] We
therefore preferred a 28-day dosing interval in the phase 2 trial
and achieved higher antibody levels and seroconversion rates than
those in the phase 1 trial, where the dosing interval was 21 days.
Another reason for better immunogenicity outcomes in phase 2
might be the use of bioreactors in the production of investigational
productsin this trial. It has been previously reported that the man-
ufacturing process contributes to the maintenance of spike pro-
teins, thereby enhancing immune responses. |12] The improved
purification process in vacdne production for Phase 2 may also
have played a role in achieving better immunogenicty results in
that trial.

This interim report has several limitatons. First, individuals
younger than 18 years or older than 65years and those with
known health problems were not induded. Therefore, it would
not be appropriate to daw condusions about the effects of the
vaccinge in children, the elderly or people with comorbidities. Sec-
ond, we could not compare the antibody responses elicited by
ERUCoV-WALC and natural SARS-CoV-2 infection, as we did not col-
lect convalescent sera. Third, the times elapsed between the sec-
ond vacrinations and post-dose immune response evaluation
time-points were different in the phase 1 and 2 trdals (one week
longer in the phase 1 trial). This might have affected our immuno-
genicity findings. We would like to emphasize that we only evalu-
ated the differences in the outcomes between the two dose
strengths (3 and 6 pg) administered with a similar dose range in
the same study and that we did not compare the findings from
the two studies. Furthermore, we think that the different post-
dose evaluation time-points have no effect on safety outcomes,
as the ADRs mostly ooccumed within the first week of vaccinations
in this study. The fact that all women were assigned to the placebo
arm in the phase 1 trial is purely coincidental as the study was ran-
domized and double-blinded. The number of women who applied
for participation into that trial was low, therefore few women were
included in that trial. Sex-specific vaccination behaviour differ-
ences may be an interesting area for future real-life studies.

Data on the long-term safety and cellular/humoral immuno-
genicity  of ERUCoV-VAC (including durability of immune
responses and its impact on memaory cells), its actvity against
SARS-CoV-2 variants (alpha delta and Omicron), and the effects
of getting a third booster dose are not yet available. Twelve-
maonth results of the phase 1 and 2 trials will be available later in
2022 and provide information on these topics. Furthermone, a ran-
domized, double-blind, active-controlled phase 3 trial comparing
TURKOWVAL and CoronaVac for efficacy, safety, and immunogenic-
ity is ongoing.

In conclusion, the preliminary findings from the phase 1 and 2
trials of ERUCoW-WAC indicated that 3pg and 6 pg doses of the
inactivated whole virion vacdne had comparable safety, tolerahbil-
ity, and immunogenicity profiles in healthy adults aged <65 years.
Higher antibody responses weme achieved with two-dose schedule
with 28 days interval versus 21 days. The larger phase 3 tral will
provide further insight into how well the immunogenicity of
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ERUCoV-VAC is reflected in its clinical efficacy. ERUCoV-VAC 3 pg
has been selected for further investigation for efficacy and safety
in an ongoing active-controlled phase 3 trial and authorized for
emergency use in Turkiye since December 2021 under the name
of TURKOWVALC.
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* Booster application with TURKOVAC provides antibodies at least as much as the CoronaVac booster

dose, with an acceptable safety profile.
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Adverse events (AEs)

Introduction

For fighting against the COVID-19 pandemic, many compa-
nies have developed waccines. So far, inactivated vaccines,
mBRMNA vaccines, and adenovirus vaccines have been used
wordwide. Inactivated COVID-19 vaccines have shown good
safety profiles and protect against COVID-19." In a prospective
observational cohort conducted in Chile for investigating the
effectiveness of inactivated SARS-CoV-Z vaccine, the adjusted
vaccine effectiveness in fully immunized individuals were
reported to range from 65.9% (for prevention of COVID-19)
to 90.3% (for prevention of intensive care unit admission); the
effectiveness was 86.3% for prevention of COVID-19-related
death and #7.5% for prevention of hospitalization.' On the
effectiveness of inactivated COVID-19 vaccines for primary
vaccination, consistent results were reported from Torkiye®
and China? Asof 13 January 2021, Tarkive granted emergency
use authorization to the CoronaVac waccine (Sinovac Life
Sciences Company, Beijing, China).%* In Torkiye, an inacti-
vated SARS-CoV-2 vaccine -TURKOVAC- was produced by
SBT Science and Biotechnologies and manufactured by Kocak
Farma. The product is under development; its preclinical stu-
dies has been published®™ and phase 1I studies have been
completed. The phase 111 comparative efficacy and safety trial
(NCT04942405)  wversus CoronaVac is  ongoing In
December 2021, it is authorized for emergency use by the
Turkish Medicines and Medical Devices Agency.
The protective effects of inactivated vaccines is wsuall

ohserved 14 days after the second dose® However, protective
neutralizing antibody titers decrease significantly at & months
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in patients who have had COVID- 19 a similar loss of efficacy
can be considered likely to be observed after vaccination.™" 1t
has been shown that with booster vaccination, higher antibody
titers are achieved and protection lasts longer.""** Although
there are no clear data on the timing, booster doses are recom-
mended four to 6 months after the primary vaccination.

During the pandemic, both inactivated CoronaVac and
BNTI162B2 mRNA vaccines were used in primary vaccination
in Tirkive. Individusls who have completed their two dose
vaccination with inactivated vaccines, the application of
a booster dose is recommended at the 6" month as of
July 2021

This study aimed to evaluate the safety and immunogenicity
of CoronaVac and TURKOVAC vaccines used as homologous
booster dose after the second dose of CoronaVac primary
vaccination.

Patlents and methods

This double-blind, randomized, controlled, phase 11 study
was conducted to determine the safety and immunogenicity
of booster doses of CoronaVac and TURKOVAC vaccines
randomized at a 1:1 ratio to individuals who had two dose
vaccination with CoronaVac in Torkiye (ClinicalTrials gov,
NCT04979949). The study was started on 12 July 2021 in
Ankara, Torkiye with a single center and was continued
with multi-centers. Healthy male or female adults aged 18-
6l years, who were vaccinated with two doses of CoronaVac
vaccine and did not exceed the duration of at least 90 days
and & maximum of 270days from the second dose of
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vaccination, were included (Table 51 in the Supplemental
Appendix 51 for other inclusion and exclusion criteria). The
clinical trial protocol (Supplemental Material-Study Protocol)
and informed consent forms were approved by the Ethics
Committee of Ankara City Hospital (Mo: E2-21-640, Date:
22 Jume 2021).

Participants were divided into two in a 1:1 ratio. [t was
planned to randomly recruit at least 111 participants for each
vaccine arm. A total of 236 volunieers were screened: 222
volunteers were randomly assigned to receive a single dose of
TURKOVAC or CoronaVac vaccine. Age and sex quotas were
applied while selecting participants (Table 52 in the
Supplemental Appendix 51). Randomization was performed
with the Omega Research Randomization and Investipational
Product Management System (Omega Interactive Voice
Response Systems [IVRS]/Interactive Web Response Systems
[TWRS])

Pre-vaccine PCR testing and blood samples were taken to
determine anti-spike antibody levels. Volunteers with positive
pre-vaccine PCR test were excluded. Physical examination and
vital checks were performed. A single dose of booster vaccine
{TURKOVAC or CoronaVac) was injected into the upper arm
deltoid muscle (preferably left) of the volunteers. Except the
study pharmacist preparing the application product, the study
team and volunteers, including the nurse who performed the
vaccination, were blinded.

Blood was drawn for immunogenicity analysis at the study
visit on day 0 (the day of vaccination or 1 day before the
veccination). Twenty-eight days (+2 days) after the booster,
the amount of chanpes in SARS-CoV-2 neatralizing antibody
and anti-spike protein IgG were evaluated in both groups.
SARS-CoV-2 nentralizing antibody and anti-spike protein
Igc; measurements were repeated on day 84 for both vaccine
arms. Volunteers were followed up at least to day 168 for side
effect assessment. A virus neutralization test technique was
used for SARS-CoV-2 neutralizing antibody detection. The
neutralizing antibody threshold values against Wuhan and
Delta variants were taken as 1/6 and 1/12 for assessments. '

All participants were monitored for post-vaccine adverse
events [AEs) and were asked to record any AEs wsing an
electronic diary during the first 14-day follow-up period
Participants were also asked sbout both expected and undesir-
able side effects daily for 7 days using [VRS. AEs were recorded
as local, systemic, and serious AEs Undesirable AEs were
defined as related or unrelated to study treatment based on
criteria of causation, reasonable probability, temporal relation-
ship, and alternative cause. Serious AFs were defined as an
adverse reaction resulting in death, life-threatening, requiring
or prolonging hospitalization, resulting in persistent or signifi-
cant disability or reduced capacity. Serious AEs up to day 23
were recorded.

Vaccines used in the study

Coronalfac

COVID-19 Vaccine (Vero Cell) contains SARS-CoV-2 antigen
as inactivated active ingredient and is available in pre-filled
syringes or vials, dosage is 3 pg/0.5 mL per injection.
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TURKOVAC

TURKOVAC was mamufactured using the SARS-CoV-2 strain
(hCoV - 19/ Turkive/ ERAGEM-001/2020 strain, GenBank acces-
sion number; MT327745.1 and GISAILDY; EPL_ISL_424368) iso-
lated from a patient’s nasopharyngeal sample in the Kayseri City
Training and Research Hospital, Kayseri, Turkive.'"! The wirus
was cultivated in a Vero cell line for 72-9¢ h at multiplicities of
infection of 005 The data abowt manufacturing of
TUREKOVAC have been presented in Phase 1/2 study of
TURKOVAC (manuscript submitted for publication). In brief,
TURKOVAC COVID-19 vaccine containing inactivated SARS-
CoV-2 antigen as an active ingredient is in a white suspension.
Dhosape is 3 g5 ml per injection. Alum Gel (10% AlOH -
InvivoGen, USA) was used as adjuvant. It is formulated from
a I'% suspension to a final concentration of 0.05% (0.5 mg/dose).
It does not contain any preservatives or stabilizers.

Viral isolation for microneutralization test

The Wuhan and Delta strains were used to detect the neutra-
lizing antibody of vaccinated sera in order to evaluate the
neutralization ability of vaccine immunization. Original
SARS-CoV-2 viruses were isolated from a combined nose and
throat swab sample obtained from COVID-19 patients and
amplified in Vero E6 {ATCC CRL-1588) cells in the Biosafety
Level {BSL-3) laboratory. The virus was named for Wuhan
strain as SARS-CoV-2rTorkive/27/2020 and for Delta strain
as hCoV-19/Tarkiye/HSGM-B18515/2021 and was passaged
twice in Vero E& cells. Stock virus was harvested, divided,
and stored at —80°C until wse.

Vero E& cell line were obtzined from American Type
Culture Collection (ATCC CRL-1586). Vero E6 cells were
maintzined wsing Modified Eaple's medium (MEM Sigma
M4655) supplemented with 10% heat-inactivated fetal bovine
serum (FBS) (Cegrogen ADSO0-3210) and 1% penicillin and
streptomycin (Cegrogen PO100-790) in an incubator at 37°C
under 5% €0, and 99% relative humidity. '

The vires name, accession D, and date of the collection for
the Wuhan strain are hCoV- 1% Tarkive/HSGM- 119272020,
EPI_ISL_811143, and 2020, respectively. The virus name,
accession [D), and date of collection for the Delta strain are
hCoV-19/Tarkive/HSGM-B18515/2021, EPI_ISL_2958539,
and 2021, respectively.

Titration of virus was performed in 96-well microtiter plates
{Greiner Cellstar, 96 well, F bottom, single packed/ 655, 160) on
Vero EA cells at serial boglih dilutions and 10 times for each
dilution factor to obtain a 50% tissue culture infectious dose
{TCIDsg, diluted serum inhibiting 50% of infectiousness).
Plates were observed for cytopathic effect (CPE) daily for 4
days (96 hours). The endpoint of viral dilution leading to CPE
in 50% of the inoculated wells was calculated using the Reed-
Muench method '

Virus neutralization test technique (Microneutralization
test)

Serum samples were studied by microneutralization test
(MNT) at the General Directorate of Public Health,
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National Virology Reference Laboratory. Blood serum sam-
ples were inactivated at 56°C for 30 min. In 96-well micro-
plates, sera were serially diluted two-fold in duplicate
starting at 1:2 in MEM (Sigma M4655) supplemented with
2% heat-inactivated FBS (Cegrogen A0500-3210) and 1%
penicillin and streptomycin {Cegrogen PO100-790). Then,
sera mixed with the same volume of 100 TCID., SARS-
CoV-2 (approximately 1:100 diluted virus) propagated as
described above and incubated at 37°C for 1 howr for
neutralization. This step has been pedformed with Wuhan
and Delta strains concurrently in different cell culture
microplates. After incubation, 100pl Vero E6 cells at
a concentration of 2 = 10°/mL in Dulbecco’s MEM supple-
mented with 2% heat-inactivated FBS and 1% penicillin/
streptomycin were added to the virus - serum mixture, and
plates were incubated for 96 h at 37°C under 5% CO, and
99% relative humidity. Virus dilution was back titrated by
replacing serum with medium in each experiment to deter-
mine the virus test dose. The neutralization endpoint titer
was determined as the highest serum dilution inhibiting the
virus infection in 50% of the inoculated wells."” The MNT
titer =4 was considered positive. The test was checked for
virus and cell control with a phase contrast cell culture
microscope and was evaluated as positive when 100% of
SARS-CoV-2-specific CPE was observed in the virus control
section. Figure 51 in the Supplemental Appendix 51 shows
the main steps of MNT.

While each center performed the SARS-CoV-2 PCR tests,
anti-spike protein 1gG tests were performed at the Ankara City
Haospital Medical Microbiology Clinic Laboratory. SARS-CoV
-2 neatralizing antibody tests were conducted in the National
Virology Reference Laboratory of the Turkish Ministry of
Health, General Directorate of Public Health.

Measurement of anti-spike IgG level

A fully automated two-step sandwich immunoassay using
indiract chemiluminescent technology was performed to mea-
sure anti-spike [gG levels (Atellica IM sCOVG Assay, Siemens
Healthineers, Erlangen, Germany). A direct relationship exists
between the amount of SARS-CoV-2 IgG antibody present in
the blood sample and the amount of relative light units
detected by the system. The analytical assay range of 0.50-
150.00 index is reported as nonreactive (<1.00 index) or reac-
tive (=1.00 index). The cutoff value of the test is =1 UfmL (1
index value) and the corresponding reference standard con-
centration for 1 U/ml is 21.80 BAU/mL.

Outcomes

The primary endpoint was to determine the number, severity,
and rate of volunteers experiencing AFs and serious AEs. The
secondary endpoint was the immunogenicity response at day
28 of the inactivated vaccine against SARS-CoV-2. This
response was caloulated on the geometric mean of the titer of
SARS-CoV-2 neatralizing antibody and [pG antibody apainst
the spike protein antigen, and seroconversion was evaluated as
a 4-fold increase in this titer after vaccination.
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Statistical analysis

Sample size calculation was based on the primary analysis of
anti-spike protein IgGG at day 28 post-vaccination wsing the
following assumptions: 1) the minimum clinical difference to
be detected is 1.75 times the difference in geometric mean
concentration between the COVID- 19 vaccine and the control
arm, ie. 0.243 on a logl0 scale; 2) the standard deviation of the
geometric mean concentration on the loglD scale is 0.4
Accordingly, the estimated sample size in each arm was 83
participants to achieve a 90% power at 1% significance level.
Assuming approximately a drop-out rate of 25% for the pri-
mary analysis due to the positivity of baseline anti-
nuclescapsid IgG or loss to follow-up, 111 volunteers were
included in each study arm.

[Mata were analyzed using the PASW Statistics for Windows,
Version 18.0. (SPSS Inc., Chicago, 1L, USA). A p value of <05
was considered statistically significant. Descriptive statistics
were presented as numbers and percentages for categorical
variables and mean, standard deviation, and median, and
interquartile ramge (IQR) for numerical variables. Normality
of variables was tested using visual (histogram and probability
graphs) and analvtical methods (Kolmogorov-Smimov
fShapiro-Wilk tests). The amount of SARS-CoV-2 neutralizing
antibody and SARS-CoV-2 anti-spike protein IgG on days 0
and 23 in both vaccine arms were presented descriptively. The
incidence of adverse reactions within 7 days post-vaccination
and the incidence of serious AEs up to day 28 post-vaccination
were expressed separately in the vaccine groups as descriptive
statistics. The incidence of reactions was compared between
the two study arms using the chi-square test for overall, sys-
temic, and local AEs.

Rasults

Among 236 volunteers assessed for eligibility, 222 were
recruited (Figure 1). Accordingly, 108 and 114 were rando-
mized to the TURKOVAC and CoronaVac arms, respectively.
The characteristics of the volunteers are presented in Table 1.

The median newtralizing antibody titers were increased by
32 times for the Wuhan variant and by 12 times for the Delta
variant in the TURKOVAC arm and by 4 times for the Wuhan
variant and by & times for the Delta variant in the CoronaVac
arm. Taking the neutralizing antibody threshold value against
the Wuhan variant as 1/6, the positivity rate reached 100%
from 46.2% in the TURKOVAC arm and to 98.2% from
52.6% in the CoronaVac arm on day 28 (Figure 2(a)). Taking
the threshold value as 1/12, the positivity rate reached 83.7%
from 24.0% in the TURKOVAC arm and to 36.8% from 36.0%
in the CoronaVac arm. In the analysis of the neutralizing
antibody response against the Delta variant, taking the thresh-
old value as 176, the positivity rate increased to 80.6% from
8.7% in the TURKOVAC arm and to 71.9% from 14.0% in the
CoronaVac arm on day 28 (Figure 2(b)). Taking the threshold
value as 1712, the positivity rate increased to 52.4% from 2.9%
in the TURKOVAC arm and to 27.2% from 10.5% in the
CoronaVac amm.

Evaluation of the IgG spike antibody positivity rate
revedled that the rate increased from 57.3% to 98.1% in
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Figure 1. S!udyﬂmmnfhwmﬁnﬁme!hpudafwnui\ﬁmmllmlﬂﬁ. 13 OF fiour woluntesrs, three were males and one wes femmale; the median age

vz 805 years (IOR, 17.25).

the TURKOVAC arm and from 57.9% to 97.4% in the
CoronaVac arm (Figare 2{c)). The median spike specific
{1p5-5) antibody level was 1.30U¢/mL (0.1-150) before the
booster dose and 26.60 UimL (0.5-150 U/mL) after the
booster dose in the TURKOVAC arm on day 28 {Table 2).
The median 1gG-5 level was 1.30 WmL (0.31-150 U/mL)
before the booster dose and 1238 U/mL (0.71-150 UfmL)
after the booster dose in the CoronaVac arm on day 28
{Table 2). The 1gG-5 levels in BAU/mL for before and after
booster doses in the TURKOVAC and CoronaVac arm are
presented in the Supplemental Appendix 2 (Table 51, Figure
51 and Figure 52). The proportions of volunteers in whom
a four times increase was observed in the IpG-5 antibody
levels on day 28 were 82.5% after the TURKOVAC booster
dose and 64.9% after the CoronaVac booster dose.

The neutralizing antibody geometric mean titer (GMT)
results are summarized in Table 3 (95% confidence interval
[CI]). For Wuhan variant, the GMT was 1398 (10.77-18.13)
before the booster dose and 33.97 (27.77-41.54) after the
booster dose in the TURKOVAC arm; it was 1658 (13.12-
20.95) before the booster dose and 27.92 (23.37-33.35) after the
booster dose in the CoronaVac arm. For Delta variant, the
GMT was 12 (6.51-22.14) before the booster dose and 14.36
{11.83-17 43} after the booster dose in the TURKOVAC arm; it
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was 12 (9.09-15.84) before the booster dose and 1049 (8.97-
12.28) after the booster dose in the CoronaVac arm.

When the antibody responses were evaluated for sex, anti-
body formation against the Wuhan and [elta variants at 1/6
and 1/12 threshold values, and IgG-5 antibody formation were
close to each other in the female and male volunteers (Figures
53-35 in the Supplemental Appendix 52).

‘When the volunteers were grouped for the age ranges of 18-
29, 30-39, 40-49, and 50-60 years, the 28" day neutralizing
antibody levels against the Wuhan variant and the frequency of
occurrence of 1gG-5 antibody response were similar in all ape
groups in both groups (Figures 56 and 58 in the Supplemental
Appendix 52). Neutralizing antibody positivity to the Delta
variant was higher in the TURKOVAC arm in all age groups
(Figure 57 in the Supplemental Appendix 52).

Figure 59-513 in the Supplemental Appendix 52 show neu-
tralizing antibody positivity against the Wuohan and Delta
variants and IgG-5 antibody responses in case the volunteers
were grouped for the interval between the second dose of the
primary vaccination and the booster-dose administration, as
less than or more than 120 days, and less than or more than
180 days.

The frequencies of developing an antibody response to the
Wuhan variant and [gG-5 antibodies on the day 28 were close
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Tabde 1. Charactesistics of the study participants.

TURKONVALC in = Coromalac

08 =114 i value

Age, years, Median (MOR) o001 IBS (4 5133
Age, years, Mean (30 40 (& 39 (9 5133
¥Wolunteers by age

groups, 1 (%)
B4 years Tl 65T 20(702) AT,
FemnaleMale 20 (296130 (704) 26 (155 (675
4560 years a7 343 4 (298
Femnal=Male 13 EE1 24649 12 353122 (64T
18- year 1302 TS5 SETI™
Fernala/Male 4 (IEWD (B0 105010 (500
3030 years 44 407 19340}
Fernal=/Male 14 (3LEVID (ERTY 11 ZEAE A
40490 years a7 343 35313
Femnal=Male SMIVEGLT  10Z6IE [N
5060 pears 1403 17148
Fernala/Mala T [50UT (5m 71210 (588
Volunteers by sex, n (%)
Femnale 315 180313} TEEDR
Male T4 (52 5) TG (GET)
lndrn:'ussl'uh. kig'm2, 269 (434 260 [4.5)

"
<30 EF (820 103 (B35 548
=30 18071 121105}
Smioking, Mo. (%) 53 AT T 0LTY BRAS
Presence of I (F4LT) I8 | 2LE) mrs

comorbidities, No. (%)
Hyperternsion b (55 E(T.0
Diabetes 0m 1028
Cardicvascular diseases™® 108 10034
Proriasis Ti0m 1603
Asthma T 0g L]
Caner T gy [14]]
Other 14030 150132 -
The interval betwean 4.9 (248 45 2.4 J48

the 2nd and Ird doss

imonthes), median

(IR}
Eefore 4 months, i (%] 47 143.5) 0415 o591
4 months and after, o (%) &1 (56.5) &4 (56.1)
Esfore & months, r (%] o2 (853 S (BOLT) 753
& monthe and after, o (%) & (14.8 120193}

*for comparison between 18-44 years and 4560 years age groups; **for compar-
son betwesn 15-29 years, 30-39 years, 40-49 years, and 5060 years groups;
froronary heart disease, ongestive heart falure and arrhythmia.

to each other in the TURKOVAC and CoronaVac arms, while
the percentage of volunteers who developed an antibody
response to the Delta variant was higher in the TURKOVAC
arm than the CoronaVac arm, particularly for the threshold
value of 1/12.

Table 4 and Fipures 514-516 in the Supplemental
Appendix 52 show frequency of AEs observed after
TURKOVAC and CoronaVac booster vaccines and Tahle
52 in the supplemental Appendix 52 shows frequency of
AEs according to sex. In terms of the frequency of overall
AEs, there is no difference between the TURKOVAC and
CoronaVac booster vaccine groups (37 [34.3%] ws. 18
[24.6%], p=.1124). In addition, when local and systemic
AFEs were examined separately, no difference was observed
between the TURKOVAC and CoronaVac booster vaccine
groups (18 [16.7%] ¥s. 17 [14.9%], p= 8616; 25 [23.1%] vs.
18 [15.8%], p=_.1655). Regarding serious AEs, while no
serious AEs were observed in the TURKOVAC arm, 1
(0.9%) subject in the CoronaVac arm experienced post-
vaccine hospitalization due to COVID-19.
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Discusslon

The results of the study revealed that the neutralizing antibody
titers against the Wuhan variant decreased below the seropo-
sitivity threshold value of one-sixth in more than 55% of the
volunteers 4 months after administration of two doses of
CoronaVac vaccine. However, with the administration of the
third dose inactive vaccines (CoronaVac or TURKOVAC as
a booster dose), immunogenicity was re-stimulated and the
neutralizing antibody titers increased rapidly and markedly.
While the CoronaVac and TURKOVAC arms did not differ
regarding the increase in newtralizing antibodies against the
Wuhan variant, more antibodies developed against the Delta
variant in the TURKOVAC arm.

Administration of inactivated vaccines as a booster dose
has demonstrated an acceptable and manageable reacto-
genicity profile, with no significant safety concerns.'®
Memory T cells play a critical role in viral infections.
When antigen-specific memory T cells encounter the same
antigen apgain, they proliferate rapidly, both exerting
a cyiotoxic effect against infected cells and stimulating the
activation of antigen-specific B cell clones and thus the
formation of nentralizing antibodies."” Accordingly, boos-
ter-dose applications may increase the induction capacity of
the adaptive immune system.™ It was previously reported
in a study conducted on Macedonian healthcare workers
that seropositive individuals yielded higher antibody levels
than those of seronegative individuals after a single dose of
BNT162b2*" which may be sugpestive for the efficiency of
booster doses after primary vaccination and also supports
our study regarding the rationale for the administration of
booster doses.

The immune response produced particulady by inactivated
vaccines may be weaker and short-lived compared to other
vaccine groups. Waning of humoral response over time and
need for & booster dose are also known for mENA COVID-19
vaccines.” Therefore, intermittent booster doses are needed
for strengthening and maintaining the protective effects of
vaccines.™ In a study of 355 volunteers, positive seroconver-
sion rate of serum neutralizing antibody reached 88.5% 1
maonth after the second dose of inactivated SARS-Co¥-2 vac-
cine. However, the seropositivity rate decreased to 48.5% in the
same volunteers & months after the second dose.®* In our study,
at a threshold value of one-sixth for the Wuhan variant, follow-
ing the second dose, the seropositivity rate regressed to 44.7%
after 4 months and it was 48.6% after & months. After inacti-
vated SARS-CoV-2 vaccination, the positive seroconversion
rate was less than 50% 4—6 months afier the second dose.

For inactivated vaccines that are considered insufficient
against different strains, a booster dose may be necessary to
maintain effective protection. In our study, similar responses
were obtained for the neutralizing antibody levels produced by
the TURKOVAC and CoronaVac vaccines against the Wuhan
variant at titer threshold values of 1/6 and 1/12 {100% ws.
98.2%; 837% ws. BE.B%, respectively)l. However, the
TURKOVAC arm had higher response rates than the
CoronaVac arm for the Delta variant at titer threshold values
of 176 and 1712 (B0.6% vs. 71.9%; 52.4% vs. 27.2, respectively).
This finding can be resulted from the fact that the virus used in
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in the two study ams.

TURKOVAC vaccine was isolated in the later periods of the
pandemic (March 2020) as compared with the one used in
CoronaVac. However, this possibility is highly controversial,
and no supportive data are available. The main reason for
higher neutralizing antibody levels by TURKOVAC agzinst
the Delta variant may be associated with higher level of alumi-
num hydroxide adjuvant in TURKOVAC than in the
CoronaVac.

The inverse correlation between neutralizing antibody
titers and risk of reinfection has been demonstrated in
more than one phase 111 study.” The BNT162b2 booster
dose increases the neutralizing antibody levels by an
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average of 10 times compared to the antibody levels after
the second dose.® In an inactivated vaccine study con-
ducted on 355 volunteers, in 67 volunteers who received
a booster dose (third dose) 8 months after the primary two
dose vaccinations, the positive conversion rate decreased
from 86.6% to 65.7% 8 months after the second dose, and
increased to 95.5% after the booster dose.”* In the light of
these results, it should be kept in mind that higher antibody
titers can be obtained after booster dose compared to pri-
mary. Our study was also supportive of the other studies
and revealed that the positive conversion rate decreased to
46.2% at the threshold value of one-sixth against the
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Tablde 1. Change in spike-specific immunoglobulin G antibody lewels before and after the booster doses.

Al wolunteers TURKOWAL Coronalac
Imemunoglobulin G leved, Wiml L Median [I0H] N Median [10A] N Median (10A] P vale
Before booster dose o 130 (202) 108 130182 T 130 (238 3357
After booster dose 7 650 (44.58) 103 26,65 (BE13] T 1238 (15.04] 0003
IR interquantile range.
Table 3. Nex ing antibody 4 ic mean titer results.
All volunteers TUREINVAC Coronaiac
GMT [95% ) GMT (35% CI) GMT (05% CT)
‘Wuhan variant
Before bocster dose: 15.34 [1252-18.36) 1258 (1077-1813) 16.58 [13.12-20.95)
After booster dose J06B [26.76-35.18) 35T 2T TT-4154) IO [2337-3135)
Dielta variant
Before boster dose: 12 [B.6-16.74) 12 (631-22L14) 12 [9.05-15.B64)
After booster dose 123 [IES-13.54) 1436 (11.63-17.43) 10.85 [B5T-12.28)

GMT, grametric mean titer; O, confidence inberval.

Wuhan Variant, after a median 4.85 months after
the second dose, and increased to 100% after the
TURKOVAC booster dose. The positive conversion rate
decreased to 52.6% for the one-sixth threshold value, after
a median 4.5 months from the second dose, and increased
to 98.2% after the CoronaVec booster dose.

The capacity of vaccines to create spike-specific antibo-
dies also gains importance. It has been reported that spike-
specific IgGG antibody levels increased from an average of
710UimL to 40,000 U/mL with a single booster dose of
BNT162b administered after 15 months in patients who
have had COVID-19 infection.™ In a study from Torkiye,
in healthcare workers (mean apge, 41 + 10.9 years) who were
administered with inactivated SARS-CoV-2 vaccines, the
median IgG-5 levels, which were found as 547.7 AU/mL
{IJR: 756.7) after the second dose, increased to a median of

Table 4. Frequency of adverse events in the bwo study anms.

TURKOVAC Coronalfac 5wk

Adverse Events, n (%) 17 (343} 18 (.6 An4
Local adverse events, n (%) 12 {167} 17 (149 BElE
Fain at the injection site 12{1.7% 0 (BB
Arm pain & (56 4 (1.5
Myzlgia at the injection site oim 1 (1B
Inchuration 105 1009
Pruritus at the injection site oim 1 (049
Systemic adverse events, & (3] p-YrER ] 18 (15.8 &S5
Fatigue T 6.5 B (T
Headadhe 5 (a8 3 (16)
COVID-19 positivity T 165 4 (15

g Eqrs] 4 (15)
Upper respiratony tract infection 125 6 (5.3]
Diarrhes 1S 3 (16)
Fain 1028 o
Sore throat oim 3 (16)
(st pain 105 1 (1B
| — 1005 1009
Nazal drainage 1005 1 (049
Asthemnda 105 ]
Pruritus 105 ]
Rash oim 1 (29
Tinnitus 105 o
Shortness of breath 1005 oim
Excemive breathing oem 1 (04
Chills 0 1 (0:9)
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9473 AU/mL (IQR: 1405.3) after the third booster dose.™®
In our study, the median IgG-5 level, which was 1.30 {1.82)
after a median 4.85 months after the second dose, increased
to a median 26.69 (88.13) after the TURKOVAC booster
dose. The median IgG-5 level, which was 1.30 (2.38) after
a median of 4.5 months after the second dose of CoronaVac
vaccine, increased to 12.38 (19.04) after CoronaVac booster
vaccination. In a study conducted in Israel, the frequency of
infection was 11.3 times lower in volunteers who received
a booster dose in addition to primary vaccination with
BMT162b2 compared to those who did not |[Booster
group: 10,603,410 persons at risk—934 cases per day; Non-
booster group: 5,093,825 persons at risk-4439 cases per day,
95% CI (10.4-12.3)). Similarly, the frequency of severe
disease was found to be less in the booster group |[Booster
group: 6,265,361 people at risk—29 cases per day; Mon-
booster group: 4,574,439 people at risk-294 cases per day,
95% I (12.9-29.5)].%

In our study, responses of male and femake volunteers to
vaccines did not significantly differ regarding variant types
{Wuhan and Delta varant), antibody types, and titers. The
booster vaccine responses to the Wuhan variant of both
TURKOVAC and CoronaVac arms were similar for age
groups. However, when the responses to the Delta variant
were evaluated, the booster vaccine response was higher in
the TURKOVAC arm than in the CoronaVac arm, especially
after the age of 40 years. Additionally, this study demonstrated
that antibody positivity was relatively higher when the time
clapsed after vaccination was short, and the antibody loss was
higher when the time elapsed afier vaccination was long; how-
ever, antibody response with booster doses was similar in both
study arms (Figures 59-511 in the Supplemental Appendix 52).

An increase in the incidence of local and systemic adverse
reactions has been reported with the second dose of mRNA
vaccines as compared with the first dose."® In our study, in both
TURKOVAC and CoronaVac arms, the most commonly
reported adverse event was injection site pain and the most
common systemic adverse event was fatigue.

The important limitations of our study include small sample
size, inclusion of volunteers aged <60 years, and exclusion of
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special populations such as young adolescents, children, and
pregnant women. Additionally, our study only examined the
immune responses of healthy adulis. Individuals who may be
more susceptible to infection and at higher risk for severe
diseases due to underdying additional medical conditions were
not studied. Another limitation of the present study can be
considered the lack of the results of neutralization assay of the
Omicron variant. Finally, the vaccine response was evaluated
with neutralizing antibody titers, only 1/6 and 1/12 neutralizing
antibody threshold values were used, and no examination
method was used to directly show T cell responses., all of
which can also be considered limitations of the present study.

Conclusively, vaccination is the most effective, safe, eco-
nomical, and rational approach to prevent infectious discases
today. In the SARS-CoV-2 pandemic, with the awareness that
“no one is safe until everyone is safe,” it is important to sustain
protective immunity until the epidemic is completely taken
under control.* Booster doses will be needed.
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Abstrack We present the mierim results of the efficacy, immunogenicity, and safety of the two-
dose schedules of TURKOWAC versus CoronaVac, This was a randomized, observer-blinded, non-
inferiority trial (NCTM942405). Volunteers were 18-55 years old and randomized at a 1:1 ratio o
receive either TURKOVAC or CoronaVac at Day 0 and Day 28, both of which are 3 pg /0.5 mL of
mactivaed sevene acute sespiratony syndrome coronavirus-2 (SARS-CoV-2) adsorbed to aluminum
hydroxide. The primary efficacy oulcome was the prevenbion of poly merase chain reaction (PCR}-
confirmed syoptomabic coronavirus disease 2019 (COVID-19) at least 14 days after the second dose
in the modified per-protocol (mPP) group. Safety analyses were performed m the modified mibention-
to-treat (ol TT) group. Between 22 June 2021 and 7 January 2022, 1290 participants were randomized
The mITT group consisted of 915 participants, and the mPP group consisted of 732 participants.
During a median follow -up of 90 (IQR B6-90) days, the relative risk reduction with TURKIWAC
compared to CoronaVac was 41.03% (95% C1 12.95-60.06) for preventing PCR-confirmed sy mplomatsc
COVID-19. The incidences of adverse events (AEs) overall were 58.8% in TURKOWVAC and 49.7% in
CoronaWac arms (p = 0L006), with no fatalities or grade four AFs. TURKOVAC was non-inde for 1o
CoronaWac in terms of efhcacy and demonstrated a good safety and tolerabnlity profile.
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1. Introduction

Coronavirus disease 2009 (COVID-19) is keeping its pace through the newly emerging
variants of sevem acute respiratory syndrome coronavims-2 (SARS-CoV-2) and affecting
the globe in different dimensions. Additionally, the burden of disease in terms of COVID-
1% and all-cause mortality is exceptionally high in underserved populations with social
disparities, among people with underlying chronic conditions, and in low- and middle-
income countries [1].

Vacdnation is the crucial pillar in breaking the transmission chain of SARS-CoV-2
infections in combination with mask-wearing, sodal distancing measurmes, and indoor
ventilation [2]. However, vaccine equity is an alarming issue given that 63. 3% of the world
population has received at least one dose of a COVID-1% vaccine, whereas only 13.6% of
people in low-income countries have received at least one dose at the time this article has
been drafted [3]. It is clear that the equitable and fair distribution of vaccines is crucial
in order to end the pandemic, and the World Health Organization (WHO) has declared
urgency to accelerate vaccinations in low- and middle-income countries [4]. It has been
argued that COVID-19 vaccination strategies must focus on preventing severe disease, and
for this purpose, at least one dose of COVID-19 vaccination coverage should be attained
among adults globally [5]

As of 8 March 2022 there were 147 vaccine candidates in clinical trials, 21 (14%:) of
which are inactivated vaccines [6]. Inactivated vaccines have certain advantages, such as
having a well-established production system and not requiring advanced transport and
storage conditions other than a 2-8 *C cold chain, which make them valuable, especially
for developing countries. Additionally, as they include a diversity of antigens that are
mone prone to be conserved than the 5 protein, such as the nucleocapsid, ervelope, and
matrix proteins, they offer additional antigenic targets, which might boost protection [7].
However, they require biosafety level 3 facilities and verification of the integrity of antigens
and/ or epitopes and adjuvants to enhance the immune response. Although the inactivated
vaccines have a predictable and favorable long-term safety profile, decreased neutralization
capacity has been demonstrated for variants of concern (VOC) [8].

The whole virion-inactivated vaccines on the WHO emergency use list are CoronaVac
(Sinovac Life Sciences Co., Ltd., Beijing, China), Covaxin (Bharat Biotech International
Ltd., Telangana, India), and Inactivated COVITA9 Vaccine (Vero Cell) (Beijing Institute of
Biological Products Co., Ltd. [BIBF], Beijing, China) [¥] and they make up nearly half of
all vaccines administered throughout the world, with CoronaVac being the most widely
administered [10]. The interim analysis of the phase III trial of CoronaVac in Tiirkiye
revealed a vaccine efficacy of 83.5% (95% confidence interval [CT] 65.4-92.1; p < (L0001} for
symptomatic COVID-19 with no severe COVID-19 cases or deaths during the follow-up [11].
TURKOVAC (Kogak Farma Production Facilities, Tekirdag, Tiirkiye) is also an inactivated
whole virion vaccine developed with the SARS-CoV-2 strain hCoV-19/ Tiirkiye / ERAGEM-
(W1 2020 isolated from a patient in Tirkiye with confirmed COVID-19 [12]. The precling-
cal immunogenicity, protective efficacy, and safety evaluation of TURKOVAC (formerly
ERUCoV-VAC) were tested in BALB /c mice, transgenic mice (K18-hACE2), and fernets,
and no safety issues wemne observed, while the vaccine candidate induced humoral immune
responses in old and young BALB/c mice, protected K18-hACE? transgenic mice against a
lethal SARS-CoV-2 challenge and reduced upper respiratory tract 3ARS-CoV-2 infection
in ferrets [1Z]. The vaccine candidate was then introduced to phase [ and I trials, where
safety and immunogenicity analyses were performed with 3 pg,/0.5 ml and 6 pg/ (L5 mlL
TURKOVAC versus placebo. The phase [ trial with a 21-day dosing schedule demonstrated
that 84%: of the vaccinated subjects exhibited neutralizing antibodies, which did not differ

TAE KLiNiK ARASTIRMA BiRiMi

Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



1hd

| s |

Varcines 7022, 10, 1865

ETAE

PHSTITO

3of 17

Sayfa 208 / 233

between the two administered vaccine doses [13]. Anti-SARS-CoV-2 specific antibodies
weme found in all Day 43 sera from vaccine-treated volunteers. The phase 11 trial, which
was run with a 28-day dosing schedule, demonstrated that total immunoglobulin (Ig)G
mesponses against SARS-CoV-2 by Ensyme-Linked ImmunoSorbent Assay (ELISA) were
significantly higher in the & pg group compared to the 3 pug group; however, there was no
significant difference between neutralizing antibody titers and T cell response determined
by the ELISPOT [13] TURKOVAC, at a dosage of 3 pg/0.5 mL in 28-day dosing intervals,
was introduced to the phase I trial with CoronaVac as the active comparator to test the
non-infericrity of TURKOVAC in terms of efficacy, immunogenicity, and safety.

Here, we present the interim results of the efficacy, immunogenicity, and safety of the
two-dose schedules of TURKOWVAC versus CoronaVac.

2. Materials and Methods
2.1. Trial Design

This is a randomized, observer-blinded, non-inferiority phase II1 clinical trial to assess
the efficacy, immunogenicity, and safety of the two-dose TURKOVAC versus the two-
dose CoronaVac among volunteers between 18-55 years old in Tirkive (Registered at
Clinical Trials. gow, NCT04942405). Enrolled participants were randomly assigned in a ratio
of 1:1 to one of the two arms to receive either (L5 mL of the inactivated study vaccine
TURKOVAC (vaccine lot numbers: $020103, 9020104, 2020106, 2020112, $020120) or 0.5 mL
of CoronaVac (vaccine lot number: MEZ106047) to be administered as two doses 28 days
apart. As the trial utilized a non-inferiority design with an active comparator, we aimed
to include a comparator vaccine that would have a similar mode of action to compare
the efficacy and also which was an authorized vaccine already in use and trusted by
the community in Tirkive in order to increase the enrollment rate. Randomization was
performed by the Interactive Web-based Response System (IWERS) of the Omega Clinical
Research Chrganization (CROY), Ankara, Tirkiye.

Participants were recruited in eight centers between 22 June 2021 and 7 January 2022
Initially, three centers were activated for safety follow-up until 48 volunteers were re-
cruited, which was attained on 4 August 2021, Automated phone calls were made daily for
the first enrolled 400 subjects to screen for adverse events (AEs) and COVID-1% symptoms
until 21 days after the second dose. As per protocol, 21 days after the second vaccination of
the 400th subject included in the study, the Data Safety Monitoring Board had a meeting
and reported the safety results obtained until 21 September 2021. The report was submitted
to the Ethics Committee, and the further recruitment of subjects was pursued after the
decision that no major safety concern was raised. In the second phase, enrolment continued
in eight centers.

The protocol of the trial was drafted when the alpha variant was the dominant VOC,
and the incidence rates of COVID-19 were mrelatively low. However, after the commence-
ment of the trial, the Delta variant became the dominant variant quickly, and the incidence
rates raised dramatically. The sample size was mecalculated based on the current disease
incidence rate, and a protocol amendment was planned; however, the primary endpoint
was reached on 100 November 2021, Moreover, on 22 December 2021, the Ministry of
Health (MoH) gave an Emergency Use Authorization (EUA) for TURKOVAC and starfed
its rollout for the community vaccination program in the last week of December 2021.

The study protocol was approved by the Clinical Eesearch Ethics Board of Hacetiepe
University (MNo: KA-21070 and Date: 21 June 2021).

2.2 Particpants

Volunteers 18-55 years of age with no COVID-19 history were screened for eligibility
Those who consented to participate agreed to comply with all study visits, procedures,
contraceptive requirements, and were medically stable, and were enrolled. Exclusion
criteria included: acute illness or fever within 48 h before or use of antipyretic/ analgesic
medication within 24 h before planned administration of vaccine; pregnancy or breastfeed-
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ing; known history of 54 RS-CoV-2 infection; current positive (polymerase chain reaction
(PCR}based viral RENA defection) or past positive (serological testing or PCR-based viral
EMNA detection) diagnostic test result for SARS-CoV-2; prior administration of an investi-
gational or approved coronavirus vaccine or current, planned simultaneous participation
in another interventional study to prevent or treat COVID-1%; cardiac diseases; uncon-
trolled hy pertension; history of coronary artery disease atearly ages in their first-degree
melatives (presence of coronary artery disease before age 55 in men and before age 65 in
women|; body mass index > 40 kgfml; autoimmune disease; sevemne allergic reaction to any
licen=ed or investigational vaccine or to any of the constituents of CoronaVac or TURKC-
VAC; bleeding disorders; immunosuppressive or immunodeficient state (including human
immunadeficiency virus), asplenia, recurrent severe infections; receipt or plan of receipt of
a licensed, live replicating vaccine within 28 days before or after first study vaccination or a
licensed inactivated or non-replicating vaccine within 14 days before or after first study
vaccination; immunosuppressive therapy within 6 months prior to screening, or planned
reeipt throughout the study; receipt of systemic Igs or bleod products within 3 months
prior to screening or plans to receive such products during the study.

2.3. Procedures

All particdipants had oropharyngeal and nasopharyngeal swabs for baseline PCR
testing with Bio-Speedy®Direct RT-qPCR SARS-CoV-2 detection kit (Bioeksen, Tirkiye) on
Bio-Rad CFX96 TouchTM platform (Foster City, CA, USA) at Visit 1. Blood samples were
collected from all participants in Visit 1 and preserved until the closing of the enrolment,
when all of the samples were analyzed for the baseline SARS-CoV-2 g antibody. The
SARS-CoV-2 IgG 11 Quant assay (Abbott Ireland Diagnostics Limited, Sligo, Ireland),
a chemiluminescent microparticle immunoassay (CMIA) was used for the qualitative
and quantitative determination of [gls antibodies to SARS-CoV-2 in human serum and
plasma on the ARCHITECT i System. This assay utilizes a 4 Parameter Logistic Curve
fit data reduction method (4PLC, Yweighted) to generate a calibration and results. The
cut-off is 50.0 AU/mlL for the interpretation of results. Follow-up samples for SARS-
CoV-2 anti-spike Igls weme collected at least 14 days after the second dose of the vacdne.
Simultaneous samples were collected for the pseudovirus neutralization test to check
for neutralizing activity. For this test, the DIA PRO ACE2-RBD neutralization assay kit
(Miagnostic Bioprobes Srl, Sesto San Giovanni, Italy) was used. The sensitivity of this kit is
reported to be better than 907 with reference to the gold-standard method of neutralization
invive In addition, the specificity of this assay is reported to be =98%.

Symptom-based active surveillance was performed to defect participants with symp-
toms suggesting COVID-19 during the follow-up (script—Supplementary Material 52). All
cases of SARSCoV-2 infection were classified according to the scale of clinical progression
proposed by the WHO [14].

2.4, Outcomes and Analysis Methods

The primary objective was to evaluate the efficacy of a two-dose regimen of TURKO-
VAC and a two-dose regimen of CoronaVac for reverse transcription (RT)-IFCR-confirmed
symptomatic COVID-19 disease. The primary endpoint was the protection rates of two
doses of TURKOVAC and two doses of CoronaVac against RT-PCE-confirmed symptomatic
COVID-1Y9 at least 14 days after the second vaccination dose.

For evaluating the efficacy of the study vaccines, COVID-19-free person-years were
calculated for both study arms. Accordingly, the time from the anticipated date of preven-
tion (14 days after the administration of the second dose) to either the date of data cut-off or
the date of a PCR-confirmed diagnosis of COVID-1% was determined for each participant
and summed to calculate the total person-years without the disease. Total person-years
was divided by the number of participants diagnosed with COVID-1%9 to determine the
vacrine efficacy in the CoronaVac and TURKOVAC groups.
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The efficacy measure was defined as the disease events per person-years of COVID-1%-
free period, and the relative risk reduction was used to compare vaccine efficacies, which
was calculated as below:

Y Cases

Primary efficacy measure = m

Primary efficacy measumne (PEM) : incidence rate of symptomatic COVID-19 cases
Cases : KT-PCE confirmed COVID-1% cases

Time to event: Time from vaccine profection to diagnosis or unveiling of masking

PEMmmrovac )

Relative Risk RBeduction = 100 (1—
ative Ris uction ® Y ——

Secondary objectives were:

#  Toevaluate the efficacy of a two-dose regimen of TURKOVAC and a two-dose reg-
imen of CoronaVac for the prevention of hospitalization and death among RT-PCE-
confirmed severe COVID-19 cases;

#  Toevaluate the efficacy of the first dose of TURKOVAC and the first dose of CoronaVac
against KT-PCR-confirmed symptomatic COVID-19;

#  Toassess the safety of TURKOVAC and CoronaVac by determining the incidence of
adwverse reactions and serious AEs;

#  Toassess the immunogenicity of a two-dose regimen of TURKOVAC and a two-dose
regimen of CoronaVac,

All AFs were questioned during all visits and through automated phone calls via the
Interactive Voice Kesponse System (TVES) (script—Supplementary Material 52). Predefined
symptoms (solicited events) and other unspecified symptoms (unsolicited events) reported
by the participants wemne recorded. All safety data, until the date of data cut-off, were
recorded and analyzed in the current report.

2.5, Statistical Analysis

It was planned to include 40,800 subjects in the study in the initial protocol. Assuming
the incddence of confirmed COVID19 (ET-PCE  confirmed COWVID-19 cases
per 1000 person x year) to be 22 per 1000 person-year in the CoronaVac arm and 20 per
1040} person-year in the TURKOVAC arm and based on the use of a two-sided test at the
alpha = (105 level of significance, a sample size of 18,546 participants per CoronaVac arm
would provide 80% power to reject the null hypothesis. The non-inferiority margin was as
sumed as 10%, and the value was 0.0017%.. The planned sample size was 40,800 participants
when a dropout rate of approximately 10% was considered (20,400 subjects for the TURKCO-
VAC arm and 20,400 subjects for the CoronaVac arm). The interim analysis would be
performed when 20 cases were confirmed, and the final analy sis would be performed when
40 cases of confirmed COVI-19 were reported. This calculation was done depending on
the rate of symptomatic COVID-19 cases in the CoronaVac phase 111 study and an extrap-
olation of the expected symptomatic cases among the targeted sample size in the period
where this study was planned. After the recruitment of the first 400 subjects in the first
phase, along with the interim safety analysis, the sample size would be calculated again
However, as the protocol amendment and approval process were ongoing, the primary
endpoint was reached, and TURKOVAC was granted EUA by the MoH.

As per protocol, blood samples for SARS-CoV-2 antibody detection were collected in
Visit 1, and volunteers were enrolled and vaccinated after negative PCR test results were
available. SARS-CoV-2 antibody test results wemne available after the study was closed to
the enrolment of new subjects, and after the exclusion of those volunteers found to be
seropositive at baseline, the following analysis sets werne established for statistical analy ses
The modified infention-to-treat (mITT) analysis set included all participants whe received
at least one dose of the study vaccine. The mITT set also formed the safety analysis set.
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The follow-up period for safety analyses was defined as the time period (days) from the
randomization date to the data cut-off date, which was 23 February 2022. The modified
per-protocol (mPF) analysis set included all eligible randomized participants who received
two doses of TURKOVAC or two doses of CoronaVac within the predefined window in the
protocol, had no evidence of current or prior SARS-CoV-2 infection at baseline or within
14 days after the second study vaccination, had no protocol deviations to affect efficacy
and safety assessment. The follow-up period for efficacy analyses in the mPP set was
defined as 90 days after 14 days after the second dose of the vaccine or the data cut-off date
(23 February 2023), whichever came first.

All analyses were performed using [BM 5P55 Statistics for Windows, Version 25.0
(IBM Corp., Armonk, NY, USA). Incidence of COVID-1Y was caloulated as the total
number of e pisodes (lab-confirmed symptomatic COVID-1%) person-years for the at-risk
population * 1000, This was done according to per-protocol (PP) analysis. Demographic
characteristics were summarized as descriptive. The normality of data was tested using the
visual (histogram and probability plots) and analytical {Kolmogorov-Smimov / Shapine-
Wilk tests) methods. Descriptive statistics wene expressed as mean, standard deviation, and
interquartile range (IQK) for numerical variables; categorical variables were expressed as
numbers and percentages. The chi-square or Fisher’s exact test was used to compare pro-
portions between groups. A Log-rank test was employed for the comparison of follow-up
duration bebween the treatment arms.

The 95% CI for vaccine efficacy with the use of a binomial distribution-based exact
method was calculated. The time to diagnosis of COVID-19 from the time of anticipated
vaccine protection in both groups was presented using the Kaplan-Meier survival curves.
An mPP analysis was used as a means of adjusting for the expected treatment-effect-by-
baseline covariate inferaction that would be present in a mITT analysis. By using an mPP
analysis, the zero expected vaccine efficacy subgroup was eliminated, thus approaching an
unbiased estimafe of prophylactic vaccine efficacy.

Safety and efficacy analyses were performed in the mITT and in the mPP groups, respectively:

3. Results
3.1. Particpais

All recruitment, randomization, and follow-up procedures were completed in eight
study centers (Supplementary Material 54). A total of 1296 volunteers were screened for
eligibility, and 12%0 were randomized between 22 June 2021 and 7 January 2022 (Figure 1).

Among randomized participants, 648 received CoronaVac, and 642 received TURKO-
VAC After the exclusion of those who had positive baseline anti-54 R5-CoV-2 antibodies,
459 participants in the CoronaVac arm and 456 participants in the TURKOVAC arm formed
the mITT group. The mPP group included 371 participants in the CoronaVac arm and
361 partidpants in the TURKOVAC arm for primary efficacy analysis. On the date of
data cut-off, 915 participants in the mITT group reached 132 (IQR 89-133) days of median
follow-up after the first dose. The median age of the participants was 38 (TOR 33-44) years,
and B65 (727%) wemre male. One hundred and forty-thmee participants (15.6%) reported at
least one preexisting condition, with allergic conditions being the most prevalent ones. The
main baseline characteristics of participants are given in Table 1.
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Figure 1. Study flowchart. SARS-CoV-2, seven: acule mespuratory syndrome coronavirus-2; PCE,
polymerase chain reaction; COVID-19, Corcnavirus disease 2019,
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Table 1 Mamn charactenstics of the study populabion.
W CoronaVac Arm TURKOVAC Arm
Characleristics o= 450 o =456
Age, years, Median (IQR) 30 (32-44) 38 (34-H)
ﬁtb’e E:I'l.rup‘.’l, T I:'!'L':I
15-29 years 717 69 (15.1)
30-39 years 170 (37) 188 (41.2)
40-55 years 211 (46) 194 (43.6)
S, 1 ()
Male 325 (70.8) 30 (74.6)
Female 134 (29.37) 116 (25.4)
BMI, kg/f m®, Median (IQR) 2596 (23.53-20.04) 26.26 (23.56-28.60)
BMI, kg m?, o (%)
=25 176 (38.3) 172 (37.7)
=30 E5 (18.5) 69 (15.1)
25-30 198 (42.1) 215 (47.1)
Medical History, m ()
Hy pertensicn & (L3) 5{L1)
Chabetes mellbes 2(0.4) 4 (0.9
Allergic conditions (L1 12 (2.6)
Meurological and paychiabne status &6 (L3 6 (L3}
Respiratory diseases S(L1) 1{0.2)
Thy roid diseases 7(L5) 102
Presence of any medical hastory 69 (15) 74{146.2)
Conconmatant drog wse ** 449 (11.8) 49 (1200

Sayfa 213 / 233

FJE, interquartile range; BM, body mass indes. * All participants wes Cancasians for both vaccine arms. ** The
anahysis for concomitant drug ume was conducted with over B23 parficipants due to missing data.

3.2 Efficacy

A total of 175 OOVID-19 cases weme observed among 915 participants from the ran-
domization date to the data cut-off date, which was a median of 132 (IQR 2%-133) days of
follow-up with an incidence rate of 652.35 per 1000 person-years (95% CI 592.7-709.9). A
total of % (13 11%) symptomatic COVID-19 cases weme observed in the mPP group over
90 days (IQK 86-20) of follow-up (inddence rate 597.15 per 1000 person-vears, 5% CI
516.2-672.8), of whom 61 (16.44%) were among CoronaVac recipients (n= 371), with an
incidence rate of 762.68 per 1000 person-years (95% CI 654 2-850.5). Among TURKOVAC
redpients (n = 361), 35 (970%:) contracted COVIDH19, with an incidence rate of 433.26
per 1000 person-years (495% CI 322.4-546.9). The relative risk reduction with TURKOVAC
compared to CoronaVac was 41.03% (95% C1 12.95-60.06) for preventing PCR-confirmed
symptomatic COVID-19 with an absolute risk reduction of 6.75% (95% CI 1.86-11.63).
Cumulative incidences of COVID-1% events in the TURKOVAC and CoronaVac arms are
given in Figure 2. As the study products weme inactivated vaccines, a single dose was not
expected to be as efficacious as two doses; hence, the primary efficacy analysis was done in
the mPF group. Themre was only one case of hospitalization for symptomatic COVID-19
in the mPF analysis set, and that was in the CoronaVac arm. There was no severe case
with regard to the WHO Clinical Progression scale in the cohort during the follow-up
perind (Table 55).
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Figure 2, Cumulative incadence curves for COVIID-19 cases 1 both study arms: (a) in the modified per-
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dose of vacanation, and (b) in the modified intention-to-treat population, cumulative incidenc:
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3.3, Immunogen icity

Follow-up samples for immunogenicity studies wene collected within a median of 33.5
(-3 21-55) days after the second dose of the vacdne. The serocomversion rates for
anti-SARS-Co\-2 spike antibodies were %4.7% among CoronaVac (n= 95) and 94.3% among
TURKOVAC (n = §7) mecipients (= 1.000), who could be sampled for immunogenicity studies
(Figure 3a). The pseudovirus neutralization assay vielded positivity rates of 458.4% among
Corona¥ac (n = 95) and 51.2% among TURKOVAC (n = 86) recipients (p= (.713) (Figure 3b).
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Figure 3. Seropositivity rates in the CoronaVac and TURKOVAC arms 14 days laker than the sec-
ond dose and ils distabubon according bo age and sec: (a) for SARS-CoV-2 anb-spake 1pG ant-
bodies, (b} for pseudovirus neutrabzation assay. SARS-CoV-2, severe acute respiratory sy ndrome
coronavirus2; el immunoglobubn G.
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34. Safety

Analyses of AEs were performed in the mITT group (n= 915) (Figure 1). Both vaccines
exhibited a satisfactory safety profile without any grade four AEs or fatalities during the
study period. A total of 1650 AEs wene eported for 496 subjects, which resolved within a
median of two (IQR 1-4) days. Overall, AEs weme reported by 268 (58.8%) participants in
the TURKOVAC group and 228 (49.7%.) participants in the CoronaVac group (p= 0L006)
(Figure 4a). Solicited AEs were higher in the TURKOVAC arm (n = 267, 58.6%:) companed
with the CoronaVac arm (n = 225, 49.0°5) (p = (L004). Unsolicited AEs had a relatively low
incidence in both arms (Figure 4a). A comprehensive breakdown of AEs is given in the
Supplementary Material 56 (Table 56).

Local reactions were more commonly reported among the TURKOVAC recipients
(n = 199, 43.6%) than the CoronaVac recipients (n = 98, 21.4%) (p < 0.001). The most
common solicited local reaction was inoculation site pain which occurred significanthy
mome frequently with TURKOVAC (n =192, 42.1%) compared with CoronaVac (n =92, 20%)
(p = o01). Other local AEs, including swelling, paresthesia, and induration, weme rare
and not significantly different in both arms except for paresthesia which was higher with
TURKOVAC (n= 9, 20%) companed with CoronaVac (n=1, (.2%) (p = W1 1) (Figure 4b).

Systemnic AEs were infrequent in both arms without any significant difference bebween
the two vaccines. The most commonly reported systemic AEs were headache and fatigue
{n= 153, 16.7% for both) (Figure 4c).

a Overall AFs
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Figure 4. (a) Overall adverse events, (b} local adverse events, and (¢} systemic adverse events in the
CoronaVac and TURKOWVAC arms AEs, adverse events.

A total of 7 ((L.8%) serious AEs weme reported during the study period; 3 (07%) wene in
the TURKOVAC arm, and 4 (0.9%) were in the CoronaVac arm (Supplementary Material 56;
Table 57). One participant in the CoronaVac arm and three participants in the TURKOVAC
arm were hospitalized for symptomatic COVID-19; however only one participant in the
CoronaVac arm was in the period beyond 14 days after the second dose. The distribution
of COVID-19 cases with regard to the WHO Clinical Progression Scale is given in the
Supplkementary Material 55, Table 55.

4. Discussion
This interim analysis demonstrated that TURKOVAC was safe and non-inferior to

CoronaVac to prevent symptomatic COVII-19 after 14 days of the second dose with a
relative risk reduction of 41.03% (95%, CT 12.95-60.06) among people 18-55 years old. There
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was only one patient requiring hospitalization for COVID-1% bevond 14 days after the
second dose of the trial vaccine, who was in the CoronaVac arm. As this was a non-
inferiority trial, we cannot comment on the individual efficacy of each vaccine [15].

Theme were certain reasons for the choice of another inactivated vaccine as the active
comparator rather than an mEMNA vaccine. First of all, the volunteers screened for this
phase HI trial were mainly individuals who did not get the authorized vaccines in Tiirkiye
for many months after the COVID-19 vaccine roll-out started, and several of them might
have had hesitancy to receive the mRMNA vaccine. Hence, we believe that having an inact-
vated vacocine as a comparator definitely increased the chances of volunteer recruitment.
Secondly, inactivated vaccines have shown lower efficacy against symptomatic COVID-19
compared to mEMNA vaccines [16]. When a non-inferiority trial utilizes a vaccine that has
an efficacy = 90%, the power of that study is low to confirm the efficacy of a worthwhile
vaccine that is safe, efficacious, and fulfills the WHO crifteria for authorization, having a
favorable 60-70% level of efficacy [17].

The majority of the volunteers in this study weme enrolled during the period when
the Delta variant was the dominant VOC in Tiirkive. Fiolet and colleagues [15] recently
published a comprehensive analysis of COVITH-Y vaccines and demonstrated that all vac
cines appear to be safe and efficacious in preventing severe COVID-19, hospitalization, and
death against the VOC (before the emergence of the Omicron). The efficacy of CoronaVac
in preventing symptomatic COVID-1% and COVID-19-related hospitalization after 14 days
of the second dose was 83.5% and 1007, respectively [11]. Bealworld studies also prove
that although inactivated vacdnes offer limited protection against symptomatic disease,
their effectiveness against hospitalization, severe disease, and mortality is quite high after
full-dose immunization, even in the face of the Delta variant [18]. A prospective national
cohort study in Chile using CoronaVac reported 87.5% effectiveness in preventing hospital
ization, 9.3% effectiveness in preventing intensive care unit (ICU) admission, and §6.3%
effectiveness in preventing COVITD-1%related death [19]. Realworld data from Malaysia
with a different methodology demonstrated effectiveness estimates of 72.0% in preventing
ICU admission and 82.4% in preventing deaths for full-dose CoronaVac vaccination [20].
Cerqueira-Silva et al. [21] showed that the effectiveness of CoronaVac against death was
B4.8% (95%C1 77.1-89.9) in those <60 years.

The seroconversion rate after two doses of TURKOVAC was 94.4%, and 52.2% of
samples yielded neutralizing activity in the pseudovirus neutralization array. Seropositiv-
ity rates of neutralizing antibodies in a Chilean population immunized with CoronaVac
were reported as over 80% for the Alpha and Gamma variants, over75% for the Delta
wvariant, and over 60%, for the Beta variants [22]. With the emergence of Omicron, even the
mBNA vaccines shown to have the highest efficacy lost protection. Two Omicron variants
(HEU691 and HEKU344 E346K) wene tested for the neutralization capacity of BNT162b2 and
CoronaVac recipients. Only about 20 of BNT162b2 recipients and none of the CoronaVac
recipients had detectable neutralizing antibody levels against either Omicron isolate [23].

We utilized an mI'F analysis set that included a follow-up period of %0 days (beyond
14 days after the second dose of the trial vacdne). There are two main reasons for that:
(1) The MoH of Tirkiye issued a regulation that those who have received two doses of
CoronaVac should receive a booster dose three months after the second dose, (2) immunity
with inactivated vaccines wanes rapidly over time, especially beyond three months and
very low neutralizing antibody concentrations were detected at six months after bwo doses
of CoronaVac [24, 25]. The waning immunity was well demonstrated by Zenget al. [26] as
the initial neutralizing antibody response from two doses of CoronaVac declined to near or
below the lower limit of seropositivity after sic months. However, a third dose of CoronaVac
given at a longer interval {eight months) after the second dose boosted the immunity,
corresponding to nearly three-fold to five-fold increases in neutralizing antibody titers
compared to titers 28 days after the second dose, indicating a good immune memory:. Hence,
it is chear that given the immunological properties of inactivated vaccines and the data from
the efficacy and effectiveness studies, a third dose of CoronaVac- and TURKOVAC- can
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be integrated into the primary vaccination scheme or as a homologous vaccine boost to
provide longer lasting immunity. Moreowver, Bartsch et al. [27] demonstrated that vaccine-
induced spike-spedific antibodies continue to recognize the Omicron variant virus and
recruit Fo-rece ptors. Induction of cellular responses against other SARSCoV-2 proteins by
CoronaVac may confer an advantage compared to other vaccines utilizing the spike protein
of the Wuhan strain.

The tolerability profile of the two vaccines was very good. Cherall, both vaccines had
a very good safety profile, yet TURKOVAC has caused more frequent overall, solicited,
and local AFEs than CoronaVac, Injection site pain was the most common AE driving
the difference. While CoronaVac has (0225 mg of aluminum hydrocide per (L5 mL dose,
TURKOVAC has (1.5 mg of aluminum hydroxide per 0.5 mL dose, which might be responsi-
ble for the significantly more frequent local AEs in the TURKOVAC arm. This adjuvant
dose is within the allowed limits as WHO allows up to 1.25 mg of aluminum hydroxcide
per dose of vaccne [28]. While the majority of the AEs weme grade one, there weme three
patients hospitalized for COVID-19 in the TURKOVAC arm, two of which wemne diagnosed
before 14 days had passed after the second vaccdnation, and one was diagnosed after the
first vaccination. WNone of them required oxygen therapy during hospitalization, and all of
them were discharged in good health.

Designing phase I trials, utilizing a placebo arm, is not possible for ethical reasons;
pursuing a nor-inferiority trial brought into its own challenges when some of the screened
volunteers did not want to accept the active comparator vaccine, CoronaVac. Eecruiting
volunteers to studies where there is a high coverage for community vaccination and
planning for sample size and dosing schedule, given the ever-changing milieu of the
pandemic with the newly emerging VOC, are real challenges. We did not have the chance
to amend the protocol to plan for a new sample size with regard to the rapidly increasing
COVID-19 incidence rate in the community. Additionally, during the course of the present
study, the Delta variant was the most frequent VIOC in Tirkive, while the phase I1I trial of
CoronaVac was run before the emergence of the Delta variant.

Mevertheless, this interim analysis evaluated a rather long period of follow-up data,
which was a median of 132 days from randomization when compared to 43 days in the
phase I1I trial of CoronaVac [11]. However, the study has several limitations. First of all, the
study was closed to recruitment far before reaching the targeted sample size as the primary
outcome was attained, TURKOVAC was granted EUA, and the vaccine was integrated as
an option for community vaccine roll-out. Momeover, there was a significant proportion of
wvolunteers who turned out to be seropositive for SARS-CoV-2 antibody and dropped out
from the mPF analysis set. Secondly, the study population consisted of relatively voung,
healthy, and socially active individuals with a low prevalence of chronic diseases but a
high risk of contracting COVID-19. Hence, the generalizability of the findings to the whole
population is not possible. There were very few hospitalized COVIID-19 cases, limiting
our ability to make generalized conclusions about severe disease. Although this was a
non-inferiority study, the comparison of the results of this trial with those of the phase
1T trial of CoronaVac is not possible as that trial utilized a (14 day dosing schedule at
a time when the VO was not widely circulating The study did not have an objective
to evaluate the efficacy of a two-dose regimen of TURKOVAC and two-dose regimen of
CoronaVac for the prevention of symptomatic COVID-19, or for the hospitalization and
death among ET-PCR-confirmed severe COVID-9 cases with regards to different VOC
Further analyses are required to evaluate the relevance of TURKOVAC on emerging VOC.
We can only report preliminary immunogenicity data as the analyses of the sequential
serum-neutralizing antibody titers, and T-cell responses ane still ongoing,

5. Conclusions

Cur results demonstrated that TURKOVAC is at least as efficacious as CoronaVac and
has a very good safety profile in a population between 18-55 years of age. As this is an
interim analysis that included a low number of volunteers, further data are still needed
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on the performance of TURKOVAC to demonstrate the efficacy of the vaccine against
different VO and the duration of protection as well as to assess the safety and efficacy
in the elderly population, adolescents, younger children, and individuals with certain
chronic diseases. Given that inactivated vaccines can be shipped and shelved for over three
years at regular fridge temperatures of 2-8 "C, they are granted a clear superiority to be
used in low-and middle-income countries. Hence, TURKOVAC is as safe and efficacious a
vaccine as CoronaVac and holds promise to increase the availability of COVID-14 vaccines,
especially in respurce-scarce settings across the world, to prioritize the health benefits both
for the individual and the public.

6. Patents

Aykut Ozdarendeli is the named inventor on patent applications covering inactivated
COVID-19 vaccine development.
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Abstrack TURKOWVAC™ is a whaole-virion imactivaked OOV ID-19 vaccine which was developed
and granted emergency wse and conditional marketing authorization in December 2021 in Tirkaye
The objective of this study is to assess the distribution and the severity of allergic adverse events
following the admimstrabon of the vacane as the primary or the booster dose in 15 provinces n
Tirkiye. In this cohort study, between February and May 2022, in the selected 15 provinces having
an adequate number of health cane personnel in the community health centers to conduct the study,
32,30 people having the frat, the second, o the booster dose of the vaccne wene mvated to the sumvey
A total of 29,584 people voluntarily agreed to participate to the survey and wene given a structured
questionnaire after a minimum of 10 days fellowing the vaccination. In our study, only 0.5% of
the participants (142 persons) reported o experiendce any allergic seaction, and 12 of them (B.5%)
reporied to be given medical treabment in a health center. Male predoninance (55.6%) was observed
among participants reported o experience any allergic reaction. Mo hespitalization was recorded.
Of the participanis, 4.4% (1315 people} reported o have a history of allergy. The most reported
allergens were drugs. Among the participants without a known history of allergy (n = 28 260), 0.4%
of them (110 people ) eported to expenence an allergc teacton followmg the vacanabon, and 5.4%
of the allergic reactions (six people) wene feported to be treated in a health center. The percentage
of the paricpants given any medical reatment among the participants without a known history
of allergy 18 0.0Z%. No immediate or anaphylactic reaction was feported. Among the participants
with a known history of allergy (n = 1315), 32 people (24% of them) reported to experience an
allergic reaction following the vaccination, and 18.7% of the allergic reactions (six people) wene
reporied Lo be prescribed a medacal teatment. The percentage of the participants given any medical
treatment among the participants with a kaown history of allergy s 04% A knewn history of allergy
imcreased the risk of having an allergic experience by approcimately sic imes following vacanation
As awhole-virion inactivated SARS-CoV-2 vaccine, the TURKOVAC™ vaccine, with a low allergic
reaction-nelated adverse event profle, can be an alternative to other COVID-19 vaccines,

Keywords COVID-19; vacane; allergy; adverse events

1. Introduction

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) was first detected
in Wuhan, China, in late December 2019. The outbmeak was constituted as a Public Health
Emergency of International Concern (FHEIC) on 30 Januwary 2021 and was declared as a
pandemic by the World Health Organization (WHO) on 11 March 2021 [1].
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Ome of the most essential strategies to control a pandemic is the rapid development of
safe and effective vaccines. The isolation of the virus in 2019 accelerated the development
of various vaccines by 2020 [2].

The rapid development of COVIDHS vacdnes for Severe Acute Respiratory Syndrome
Coronavirus 2 (SAFS-CoV-2) is a milestone that changed the course of the pandemic, saving
ens of millions of lives globally [3]. As of 23 January 2023, a total of 13,156,047 747 COVID-19
vaccine doses have been administered worldwide [4].

There are a number of COVID-19 vaccines curmently used with proven safety and
efficacy. Vaccines are potentially associated with adverse events. Adverse events can
present as local or systemic [5]. Though the most frequently reported adverse events
following SARS-CoV-2 vaccines are local and systemic adverse events [6], the reporting of
allergic reactions, in particular at the beginning of SARS-CoV-2 vaccination with mENA
vaccines, the anaphylaxis and non-anaphylaxis allergic reactions based on spontaneous
reports to VAERS, and increased public and health care provider awameness have become
so significant for community acceptance of COVID-19 vaccines [7,5].

During the pandemic, both inactivated (CoronaVac) and mEMNA (BNT162B2 mEMNA
vaccines have been used in primary vaccination in Turkey. The inactivated CoronaVac and
BINT16282 mEMNA vaccination programs were launched on 13 January 2021 and 2 April
2021, respectively. For individuals who have completed their primary vaccnation with
inactivated vaccines, the implementation of a booster dose is recommended at the sivth
month, as of July 2021.

Turkey started its own COVIDHY vaccine development program in 2020, TURKC-
VAC™ js a whole-virion inactivated COVID-19 vaccine which was developed and granted
emergency use and conditional marketing authorization in December 2021 in Tirkiye. In-
activated 54 R5-CoV-2 virus (hCoV-19/ Turkey / ERAGEM-001 /2020 strain) vaccine antigen
is produced in VER(O CCL-81. The vaccine contains aluminum hydroxide {(L5 mg per dose)
as adjuvant, phosphate-buffered saline, and water and was manufactured by SBT Science
and Biotechnologies. It is available as multi-dose vials, five-dose ready for im. injection;
the dosage is 3 pug /0.5 mL per injection. In phase FI trials, two-dose regimens of the vac-
cine had an acceptable safety and tolerability profile and elicited comparable neutralizing
antibody responses and seroconversion rates exceeding 95% [9]. The relative risk reduction
with TURKOVAC™ compared to another inactivated SARS-CoV-2 vaccine (CoronaVac)
in phase [I clinical trial was 41.08% (95% CI 12.95-60.06) for preventing PCR-confirmed
symptomatic COVID-1% [10]. The phase IV trial is curmently ongoing.

In this article, we present a preliminary analysis of allergy data of our study, in
which a large number of (29 584) participants reported adverse events following the use
of TURKOVAC™ vaccine as the first, the second, or the booster dose through a telephone
survey using a structured questionnaire conducted in 15 provinces in Tiirkiye.

2. Patients/Materials and Methods

In this cohort study, between February and May 2022, in the selected 15 provinces
having an adequate number of health care personnel in the community health centers to
conduct the study, 32,300 people having the first, the second, or the booster dose of the
vaccination as TURKOVAC were invited to the survey A total of 29,584 people voluntarily
agreed to partidpate to the survey and were given a structured questionnaire after a
minimum of 10 days following the vaccination. The response rate was 91.6%.

The inclusion criteria were having been administered the TURKOWVAC vaccine as
the first or the second dose of the primary vaccination or as the booster dose following
two-dose inactivated (CoronaVac) or two-dose mENA (BNT162B2) vaccines as the primary
vaccination protocol and not having COVID-19 (confirmed by FCR) in the last six months.
In our survey, prior COVII-19 vaccine doses and vaccine type wemne not asked.

The distribution of the baseline, such as age group and sex, and allergic reaction charac
teristics of the participants were presented by using frequency, perentage, mean + 50, and
median (Min-Max).
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This study was approved by Ankara City Hospital Ethics Committee Ma:2. The
Ethical Committee approval permits contacting vaccinated people by phone and to conduct
questionnaires for safety monitoring. We have no access to any other data regarding
previous vaccination(s) and detailed medical history. Verbal consent was also obtained
before the telephone survey, at the beginning of the phone conversation.

People were contacted by community health center personnel. Each participant was
called {using their landline/ mobile phone numbers that they stated) three times; if no
response was obtained from the person, he /she was assumed as “no response”.

Regarding the allergic-adverse-event-reporting phase of the questionnaime, partici-
pants were asked to answer if they have any history allergy /allergens, the characteristic
details of the allergens, and if they experienced any allergic reaction following vaccination
and the onset time of the allergic reaction.

All data weme analyzed using SP55 software (v ersion-23, [BM Corp., Armonk, INY, USA).

3. Results
The baseline characteristics of the participants are presented in Tables 1 and 2

Table 1 Dstribution of baseline charactenstics of the pd.rl‘.i.l.":ipal.'l.ls.

] (%)
Sex
Malke 16,097 544
Female 13,487 456
Age Group
<20 456 L6
20-24 B4l 28
5 1160 40
- 1590 5.4
35-39 2192 74
-+ 2520 B.5
540 x B.1
50-54 2451 B4
55-50 2876 o7
60-64 3000 105
65-60 o6 118
07 24E3 B4
7o+ 2204 7.3
Unkniown 1663 5.6

Table 2 Dastribution of mean and median age of the participants by sex.

Semc Mean + 5[ Med (Min—Max)
Male 53.2 + 159 L5 (181000
Female 525+ 16.7 545 (15-102)
Total 529+ 16.2 545 (15-102)

In this study, 24,584 people partidpated in the lephone survey. Of the participants,
54.4%. (16,087) were male and 45.6% (13.487) of them wem female. OF the partidpants, 66.47%
wem under 65 vears of age. Only 1.6%: of the participants were below 20 years of age. The
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predominant age group was 65-69 years (11.58%). The percentages of other age groups ame
as follows: 20-24 (28%), 25-29 (4.000), 30-34 (5.4%0), 35-39 (7.47%), 4044 (8.590), 4549 (8.17%),
50-54 (8.4%,), 55-59 (%.7%), 60-64 (10.5%), 65-69 (11.8%), 774 (84%), 75+ (7.8%). Of the
participants, 5.6% (1663) had an unknown age. Mean + 5% 529 + 16.2, median (Min-hMax):
54.5 (18-102).

The distribution of self-reported history of allergy and self-reporied allergic reaction
experience following vaccination by age group is presented in Table 3. The distribution of
percentages of self-reported history of allergy and self-reported allergic reaction experience
follow ing vaccination by age group have a similar trend by age group. For the participants
under 20 years of age, the percentage of self-reported history of allergy was 4.5% (21 people)
and the percentage of self-reported allergic reaction experence following vaccination was
4% (bwo people). For the participants in the 20-24 age group, the perentage of self-
reported history of allergy was 5.9% (50 people) and the percentage of self reported allergic
reaction experience following vaccination was 0.2% (bwo people). For the participants in the
25-29 age group, the percentage of self-reported history of allergy was 5.5% (70 people) and
the percentage of self-reported allergic reaction experience following vaccination was 0.7%
(eight people). For the participants in the 30-34 age group, the percentage of self-reporied
history of allergy was 4.5% (71 people) and the percentage of self-reported allergic reaction
experience following vaccination was 0.4% (seven people). For the participants in the
35-39 age group, the percentage of self-reported history of allergy was 4.9% (107 people)
and the percentage of self-reported allergic reaction experence following vaccination was
(4% (nine people). For the participants in the 40~ age group, the percentage of self-
reported history of allergy was 5.0% (127 people) and the percentage of self-reported allergic
reaction experience following vaccination was (.4% (10 people). For the participants in the
4549 age group, the percentage of self-reported history of allergy was 4.9% (117 people)
and the percentage of self-reported allergic reaction experience following vaccination
was [1.5% (12 people). For the participants in the 50-54 age group, the percentage of self-
reported history of allergy was 5.9% (135 people) and the percentage of self-reported allergic
reaction experience following vaccination was (.4% (10 people). For the participants in the
55-59 age group, the percentage of self-reported history of allergy was 5.3% (153 people)
and the percentage of self-reported allergic reaction experience following vaccination
was (.7% (21 people). For the particdipants in the 60-64 age group, the percentage of self
reported history of allergy was 4.7% (146 people) and the percentage of self-reported allergic
reaction experience follow ing vaccination was (.4% (11 people). For the participants in the
6569 age group, the percentage of self-reported history of allergy was 3.4% (118 people)
and the percentage of self-reported allergic reaction experience following vaccination
was (1L5% (19 people). Among the 70-74 age group participants, the percentage of self-
reported history of allergy was 3.3% (83 people) and the percentage of self reported allergic
reaction experience following vaccination was (9% (22 people). Of the participants above
75 years of age, the percentage of self-reported history of allergy was 27% (61 people)
and the percentage of self-reported allergic reaction experience following vaccination was
(1.3% (six people). For the participants with unknown age, the percentage of self-reporied
history of allergy was 3.5% (56 people) and the percentage of self-reported allergic reaction
experience following vaccination was (L9% {three people).

Of the participants, 46.9% (13,869 people) reported to have any adverse reaction
following the vaccination

Only 142 people reported to experience any allergic reaction following vaccination
This number comprises (L.5% of the total our survey participants and 1.0% of the participants
reporting any adverse reaction. Of these 142 participants, 55.6% of them (79 people) were
male and 44.4% of them (63 people) were female. (f the participants reporting any allergic
reaction, 12 of them (8.5%.) reported to be given medical treatment and prescription in a
health cenfer. No hospitalization was recorded.
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Table 3. Distribution of self-reported history of allergy and self-reported allergic reaction rabes
following vaccmnation by age group.

Self-Re ported History of Allergy Allergic Reaction Following Vaccination
Age Group in =1315) in =142
# Rate % # Rate %

=20 n 45 2 04
20-24 50 549 2 02
2529 70 50 ] a7
30-34 71 45 7 0.4
539 107 49 9 04
44 127 30 10 0.4
4549 117 449 12 05
50-54 135 549 10 04
55-59 153 53 | o7
6064 146 47 11 0.4
6569 118 a4 19 05
70-74 83 a3 i ] 09
75+ &l 7 & 0.3
Unkniown 56 a5 3 09

Of the participants, 4.4% (1315 people) reported to have a self-reported allergy history
O the participants who reported to have any self-reported allergy history, 427% werne male.

The distribution of self-reported allergens by the participants with a known historny
of allergy is presented in Table 4. The most reported allergens among participants with a
known history of allergy were drugs (26.5%) (antibiotics, other medicines, and analgesics),
pollen (23.2%), and house dust/dust (18.0%:). Other reported allergens / sources were food
(12.6%), unknown (9.0%), bees (3.6%:), irritants (Detergents, chemicals, metal, wool) (3.3%),
allergic rhinitis/eczema (26%:), perfume (2.1%), grass/other plants (1.8%), sun (1.5%),
animals (1.4%), hot/cold / humidity (1.2%), tobacco smoke fother smoke (1.1%), insect bite
(0.4%), latex {(11%5), and psychogenic (0.1%).

Among the participants without a known history of allergy (1= 28,269), 0.4% of them
(110 people) reported to experience an allergic reaction following the vaccination, and 5.4%
of the allergic reactions (six people) were eported to be treated in a health center. The
percentage of the participants given any medical treatment among the participants without
a known history of allergy was (L02%. Among the participants reported to experience any
allergic reaction with a recorded onset of time (1 = 132), 59.1% of them (78 people) reported
to have an allergic reaction on the first day, 10.6% of them (14 people) on the second day,
and &.8% of them (nine people) on the third day and after following the vaccination. Almost
all were reported as skin reactions. Mo immediate or anaphylactic reaction was reported.

A comparison of the experience of any allengic reaction and self-reported history of
allergy following the vaccination is given in Figure 1. Among the participants with a known
history of allergy (1 = 1315), 32 people (24% of them) reported experiencing an allergic
reaction following the vaccination. Among those 32 people, 18.7% of them (six people)
reported to be prescribed medical treatment. The percentage of the participants given
any medical treatment among the participants with a known history of allergy is 0.4%.
The distribution of allergens reported by those six people are: food (two people), pollen
(two people), house dust/ dust (two people), latex (one person), sun (one person), and
unknown (one person).
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Table 4 Dastribubion of self-reported allengens /sources by the participants with kidwn history

of allergy.
Allergen 3 %% Among Total Participants % Among Participants with K.l:l'.‘nu’ﬂ
(n = 29,584} History of Allergy (n=1315)
Drugs 352 1.190 26768
Pallen 305 L3l 23.193
House dusty dust n7 0.80 18.022
Food 166 0.561 12623
Unknewrn 118 0.399 8o7a
Bees 48 0162 3650
E:Esjiﬁim‘ﬁ?‘f ot 4 0.145 3269
Allergic rhinibis/ eczema k2 0.115 2585
Perfume 2B 0.095 2129
Grass/ other plants M 0.081 1EX5
Sun M 0.081 1E2S
Animals 18 0061 1358
Hot/ cold Mhumadity 18 0.054 116
[bacco smake/ other 15 0.051 1.140
Insect bte 5 0.017 0.380
Latex 2 0.007 0.152
Pspchogenic 1 0003 0.075

Partici ts without r self- .
arficipants without any se Participants with any self-reported

reported history of allergy

(n=28,269) history of allergy (n=1315)

2.4% of the participants (n=32) reported to

0.4% of e participants (n=110) reparted to experience any allergic reaction following
experienoe any a]lergl.{ _ﬂanion following —— S
waccination.

) ) 18.7% of the allergic reactions (n=5) were reported
5.4% of the allergic reactions (n—6) were reported to be treated in a health center,
to be treated in a health center.

Figure L. Companson of experence of any allergic reaction and self-reported hastory of allergy
following the vaccmation

In regard to the distribution of self-reported postvaccination allergic reaction rates among
participants with a self-reported history of allengy; stratified by age group, the slf-reported
post-vaccination allengic reaction rates were high among all age groups and significantly higher
among <20 (21.2 times), 30-3 (8.6 times), 35-39 (244 times), 4044 (18.8 times), 4549 (6.5 times),
55-59 (7.1 times), 6064 (7.6 times), and 65-69 (5.4 times) age groups (Table 5).

Sayfa 229 / 233 TAE KLiNiK ARASTIRMA BiRiMi
Versiyon TAE TSB-VAC-COV-TUR-02/2023-03-20



i

i
i

e

)

B TAE

TORKIVE A5
BETa)

Varones 2023, 17, 437 Tof 10

Table 5 Dhstribution of self-reporied post-vacemation allergic reaction rakes among parbicipants with
seli-teported hustory of allergy, stratihed by age group.

Self-Re ported Post-Vaccination Allergic Reaction Rates

Participants Participants RE 95% CI) P
with Self-Reporied History wilhout Self-Reported History
of Allergy of Allergy

Age Group (n) Rate %
<20 1 48

2024
15-29
3034
35-39
404
4540
5054
53-59
Bil-64
B354
Ti-74

[
s

Rate %

0.z 212 (14-327.23) 0.002
03 - -

0.6 23 (0.3-163) 0.385
03 B6 (17-43.4) 0.034
02 244 (h6-80.4) <0.001
02 18.8 (5.5-64.3) <0.001
04 6.5 (L8-237) 0.018
04 L9 {0.3-15.1) 0.424
0.6 7.1(28-181) 0.001
03 7.6 (20-263) 0.3
0.5 5.4 (La-18.2) 0024
0E 29(07-12.2) L&a0
0.3 - .00

14
28
47
a0
26
o7
39
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4. Discussion

The COVID-19 vaccines used are based on different vaccine platforms. The different
platforms are based on nucleic acids, artificial vectors or recombinant viruses, virus protein
subunits, or live atenuated or inactivated viruses [11]. The Pliser-BioNTech (BN T162b2)
vaccines against COVID-19 are mRMA-based vaccines with the lipid nanoparticle encapsu
lated, and encode the prefusion-stabilized full-length spike protein of SARS-CoV-2 The
Moderna (mEMNA-1273) vaccines are also mENA-based vaccines. The Janssen Ad26.C0OWV2S
vacrine comprises a recombinant, replication-incompetent adenovirus serotype 26 (Ad26)
vector, and encodes a stabilized fulllength spike protein of SARS-CoV-2 [12]. Randomized
controlled trials with these vaccines showed a low rate of severe side effects [12] Vaccines
and their side effects are associated with vaccination acceptance [13,14].

In this study, we conducted a rapid self-assessment of allergic adverse events following
the first, second, or the booster doses of the TURKOWVAC™ vaccine.

In our study, only 28.0% of the participants were above 65 years of age, although
the elderly are the most vulnerable and among the top priority population for COVID-19,
Inactivated CoronaVac and BNT162B2 mENA vaccinations were started on January 2021
and April 2021, respectively. The elderly population was among the primary risk groups
when COWV D19 vaccination was launched. Since this group has already been vaccinated
with primary and even booster doses of inactivated and mEMNA vaccines that are currently
in use in Tiirkiye, the percentage of the participants above 65 years of age who were
vacrcinated with the TURKOVAC vaccine is relatively low.

In this study, the percentage of the participants under 20 years of age was notably low
(1.6%). TURKOWVAC wvaccination was initiated from 18 years of age omwards.

Of the participants, 4.4% reported to have any allergy history. The most reported
allergens were drugs, which constituted 1.2% of the total number of participants and 26.8%
of the participants with a known history of allergy. In a phase [1I trial of TURKOVAC, the
most common pre-existing condition among the TURKOVAC arm was allergic conditions,
which constituted 2.6% (six persons) of all (456 persons) [10].
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In this study, 0.5% of the total participants reported experiencing any allergic reaction
following the vaccination. In phase [II trial of the vaccine, the incidences of adverse events
overall were 58.8% in TURKOVAC and 49.7% in CoronaVac arms (p = 0.006), with no
fatalities or grade-four adverse events [10]. In a self-administered online survey following
inactivated 34 RSCoV-2 vaccine (CoronaVac) conducted in China among 1526 health care
workers between 24 February and 7 March 2021, 1.0%, of the participants reported an
allergic reaction [15].

In this study, no immediate or anaphylactic reaction was reported by the participants.
Anaphylaxis is a serious, life-threatening allergic reaction [16]. According to the American
Academy of Allergy Asthma & Immunology (AAAAT), the most common anaphylactic
reactions ame to foods, insect stings, medications, and latex [16]. Anaphylaxis as an adverse
event following immunization (AEFI) is uncommon, occurring at a rate of less than 1 per
million doses for most vaccines [17].

The incidence of SARS-CoV-2 vaccine anaphylaxis is 7.91 cases per million [15]. The
prevalence of COVID-19 mENA vaccine-associated anaphylaxis is very low and proposed
to be associated with polyethylene glycol (PEG) and derivatives. Anaphylaxis rates for
Pfizer-BioMNTech and Moderna are reported as 11.1 and 2.5 per million doses in U.5. Mon-
anaphylactic reactions occur at higher rate; however, cutaneous reactions are largely self
limited [11,17-21].

Among the participants reporting to ex perience any allergic reaction, 55.6% were male
(whemas only 42.7%, of the participants who reported to have any self-reported allergy
history were male). This finding is different from the findings of various studies on allergic
adverse events. In a study in which reported allergic adverse events (between December
2020 and June 2021) following COVID-1% vaccinations were analyzed, 846% of the patients
with allergic reactions were women [10]. In another study on reports of adverse events
following two or three doses of the Plizer-BioNTech COVID-1% vaccine obtained from
four cross-sectional studies, the risks of adverse events (including allergic adverse events)
were higher following the second dose and consistently higher in females at all ages [17].
There are also studies reporting a female predominance of allergic reactions following
administration of other vaccines as well [22]. In another study where China’s adverse
events follow ing immunization (AEFI) system data (of 53 vaccines) from 2015 to 2018 were
analyzed, the incidence (AEFI) in males was higher than that in females [23].

Besides routine adverse event following immunization (AEF]) monitoring systems,
rapid AEF] assessment becomes quite significant for the community acceptance of newly
introduced vaccines such as COVID-1% vaccines. Telephone surveys have several advan-
tages, such as providing a geographically widely distributed sample and the inclusion
of additional participants living in remote areas, providing a rapid and high population
coverage and lower costs of interview [24].

This study has some limitations. In this study, only some factors (age, sex, presence
of underlying chronic disease, known history of allergy) could be assessed; the inclusion
of the other factors such as vaccine dose, vaccine used for previous vaccination(s), nature
of the allergic reaction, and allergic reaction history following the previous COVID-19
vaccination(s) could provide a more detailed evaluation point of view. Self-reporting as
the main method used in our survey might have led to biases egarding the validity and
severity of the allergic reaction.

5. Conclusions

In our study, only (.5% of the participants reported to experience any self-reported
allergic reaction. Male predominance (55.6%:) was cbserved among participants reported
to experience any allergic reaction. A known history of allergy increased the risk of
having an allergic experiene by approximately six times following vaccination. These
results present valuable information for the community and may contribute to growing
vaccine accepiance.
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In conclusion, as a whole-virion inactivated SARS-CoV-2 vaccine, the TURKOVAC™
vaccing, with a low allergic reaction-related adverse event profile, can be an alternative to
other COVID-19 vaccines. Larger studies may provide more detailed data.
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