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COVID-19 Outbreak in Malaysia

Asita Sandagaaga Uno
Department of Medical Science, Faculty of Biotechnology, Lincoln University College, Selangor, Malaysia

Abstract: In 2020 a significant threat to public health emerged around the world. The novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) epidemic outbreak emerged in December 2019 from Wuhan City, Hubei Province, China and
spread to the rest of the world. This disease was named COVID-19 by World Health Organization. To date (17th April 2020)
a total of 2,230,439 cases of COVID-19; 150,810 cases of deaths and 564,210 recovered cases have been reported worldwide.
In this review the SARS-CoV-2 morphology, pathogenic mechanism, similarities and differences between SARS-CoV and
Middle East Respiratory Syndrome and severe acute respiratory syndrome, transmission mode, diagnosis, treatment, and
preventive measures were investigated. The outbreak of COVID-19 from a Malaysian perspective was explored and mental
health care during the COVID-19 outbreak was explored. To date, there is no vaccine or no specific treatment for COVID-
19. Therefore, preventive measures are very important to prevent and control the rapid spread of the SARS-CoV-2 virus.
Preparedness should be a priority for future pandemic outbreaks.
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MOAIE S B . JUFPEE T COVID-19 2 1 Y RE T
AbTFIR PRI & G B BE . HH Novavax FF&RIIET PV Y
JEH NVX-CoV2373 (— Bl 5 T 9K Uk i) 5 41 9 il 15
SHEH) HETEAT 3 Wik K H, X SARS CoV-2
AT 3% R 96%., A7 BRI, 5 H by i 28 A (I3
TR A PR A mRNA 220 ) ML, PEIRIE NVX-
CoV2373 j= A W =ik B2 (1) BT LA K BT X SARS CoV-2
SREER TR, A, 5 Matix-M1 A FI4A 75 S
ZYJEE CD4+ T ML, X RTE IL-2. IFN-, TNF-
FEAKEREIN . 5 —FhJE TR COVID-19 #E 1 UB-612
( H1 Vaxxinity 7Pk ) 25— “ZRA7 (JEH RBD, S2
LS SARS-CoV-2 i 2 YR AZ 2 1 X 48 ) S i 7™
A B R IATE BE T AN o (B B,
UB-612 7 1 Wl RIR 1Y 100% 25 & hifs G b Fit
1

HHAbZEN AL, RTHERAEANETEE]
BREHE. 5 mRNA R, BATTIERL SRR
M ee i GERER), 5T, IF BXHE R4
RIVESRZARAG Z o 1A, SEETIR IR 1 AN ]
BN IR B AAE B R S Y XU . SRTT, PV Y —
A FEEPRHRAE AR IK LS G IR E, XA RES
M =i A, AR RIZEE S5 A R R
o R RBD J&—RAX 5/ INK B BT HLE %) T4l
1k, HEGkZ HABPFILAL, [E15HT RBD By
R R MEAh, FE T A v T L
N CIMD) S, BTSSRI e . ST e
FERURL (VLP ) IS iR TR 1 — 74, il
A FEATA BYFR T BT BT B, SRS T DL 2R
SREERELSA . T VLP ORI, e A e TG
B (LAV) $24it TH 2 29RO % . FDA H#tuEi i i
Tl QAU 5 R HPV R Y3 T BE4lifb iy VIP. H AT,
AN VLP B NIEAEIGRIRFF &, LIEEXT COVID-19,

1.5.1.2 RZRRRE

FETAZIRAZERT (4 mRNA F DNA ZE1 ) 4t
WAL A LA T 4 B e L A AR R TR, X
RIS B TEBRAE e 5y T R A T A R R P, 3X
S 3k ok S R R AR TR ) BRI T R T i —
5y HEET mRNA Fl DNA AYBER

1.5.1.2.1 mRNAEEH

mRNA A& —A4 RNA 201, BRI 4K
B (LNP) o LRSS, LNP-mRNA 8 P fL7ERE E40
fur, JHER G B KR E A PR . 5150

AR, mRNA ERAEZ 0k AR & DL s 5 40 i
FHIARA T S S 1 HAT 2 FAL

¥E  Fii /BioNTech ( BNT162b2 )  #11 Moderna ( mRNA-
1273 ) BPIF mRNA 221 O AFE 2 E A R 2=
K (EUA ), BNT162b2 Fil mRNA-1273 7EFi; COVID-19
PRI T 8 BT 43 3R 95% F1 94.1% . mRNA-1273
JE X E B COVID-19 B A 100% I7RL. (AR
SR, SRS E 4A [, BNT162b2 F1 mRNA-
1273 P& Wi 95 5 0 55 (0 GMT (JLAT F 2 3% B2 ) A
PRNT80 ( BEHm /A ) {. teAh, X mRNA
PEWAE LT T A 2 b i S T3 Z1R CD4+ T 4
N, X T IAAS R, 5 =R BNT162b2 ST Y
it P A B TR S S, A AR R A
COVID-19 Jx i,

1.5.1.2.2 DNA %7

DNA Y5 1 2 T 5 A WL sh W) 23K I8 3l 1 Fi g ith e
JECHE A 28 2R (I PTIR L SR B JokE DNA #ak . 5165:
TR, DNA R HRA ZRMILHE, BIanksr iz h
PERNL . PESGENE . TR h g i 2 R Jsiny vl Ak
PE . TELH P AR IS 7 AN 8 25

1.5.1.3 BT s AR i i i

ST TE AR A v A S D R (BDERAA ) 4R,
DM e = BEALH Rk AR . BRTE . BRI, 12
I B AIZKIB TR D 9 8 (VSV) B2 e & i F i
BARBE T R RE A B T KB S A I e T AR
P2 H NS T AR 1

FH =R A2 6 B T T %) = A s 7 28 A T A
JeiE iR, TR AR (E1 T E3) MYk
&K, ENTESSREH TR, HIARSIE S0 i &
Wik, OGRS AR T TR Rt DA A n s i B
RPE15 /RBD 25 11, A1 0h P Y8 R0 A48 L e 93 i g 1% 57 %8
W RN, BN Z — R X A b 1 — L8 i T e
FEFER ARG TR /v AL, AT TR 20007 -

S il TR AAACE B R LAAE A R A 3R
IR A 5 1t 7T RERB S5 o K I SR e S . bt Ty 2%
W2 i IEAEIE R —Fh BT BN it —RBD 1) COVID-19
REW, JPAL T2 . RN, iEE TS
BT . KAEPE D R EE (VSV) FIFTIEEEE (NDV ) 1Y
BAK, ELEREIT R, NDV ik A ILMES, B
EENRAF R4, FEEA DIZEXS IR h 1, ]
LS =i AR A IR B N 25 23 A%

1.5.1.4 KIERERT (1V)

IV J&i i SARS-CoV-2 & 8 9 fk 24 i Il (3 & 38



EFMPIEES: 4538
ISSN: 2661-4812

@ Universe
Scientific Publishing

o B-NNER) PP, Vero 41HE & 7 Z5 145 37
TP BT, IV ARG FXERE KT . TER S R R 4%
Ak, HHSHAMZE AL, Won A A R AT
SARS-CoV-2 MHUIARIEEE . JUAS IV ik 25 W E A1 TG
RIS, CoronaVac ( HENRYIF %) HATAL TG IRFF K1)
MeHARY B, e SRR E M, IR 2 E R AR
3 EUA, £, AR AR E NI 50.65%. It
&b, COVAXIN ( H1E[JEE Bharat Biotech JF % ) 3815 1T 7EEN
RS EAL, R R R AR P
COVID-19 IR B REN 78% . XA 2 L X
SO R DG EE N REZR DTG BR A A R, O L
FIAN LI RE TR RE A5 2 4, IR AR T g |
RRPERIN, AR SARS-CoV-2 Y S #5 ., 1ij HAt
PR, RO KGR AR S R A e R G, KR
i, wxEAEEFERT, I HFHE YL S 3 Rk,
1.5.1.5 W EETESERT (LAV)

U RE T P2 A T A B A PR A e T e R Y
SSALRA SR AL = 1, AR B 5 H AR A 2 B ST
IS EE SIS N (I BE T . SN B T I H 21 LR A A0 i
NP RPERNL . LAV g —A SR RJE B A T 0] LA
BN RB R RN, NI EPEIE , X
J& SARS-CoV-2 Hiag 2 il () L AN 8. HAT, IhIK
TR AT BRI BE 254 (COVI-VAC Fll MV-014-212 ),
EATVARE B RS Ak vk A T R R

1.6 TR it

i T3 A B X COVID-19 (22 247 3 ry 25, it
TPAZUE T KA T BN TS R R . A T
SARS-CoV-2 TER BRI HE , Tl T ~F s v 15 B 4 it
Aew EEE, WBHHE A, 54 0 e s s R T
WERAR T B REAMTE L PR 12 RAYH SRR . X
R FH — WP o B iy 9 s i, S s B ER )
LR PR L 3l G 2R 2 RN 0B 1) T 32 52 M b, X W] LA A1
e BRI 154

2. kLA COVID-19

BE 2020 4F 4 H 17 H, HRPEW PR (MOH)
WAET 5, 251 ) COVID-19 J&fil, fu4% 86 HIAET-AI 2,
967 B, 25 K1k (2020 4F 4 H 17 H), 3k
PO F 5 22 360 59 COVID-19 2w i) (1, 338 f] ) J2&
e BURFE AR 27 DMHIKCNLT X, G R PR A
(592), H&EBEL (446), NI R (366), FE%
(288). T (255) FIUBZS (221) 7EX 2L X A& BLAY FH
PR, 2020 4F 1 H 25 H, ZESRPTWE LI T 55—
COVID-19 Ji ], Bl 38 W22 /i 7e 5 n ik 5 e 4 A o

U 3 AP EAR, AT 2020 45 1 H 24 H&
BN SRV THE SR P 2= A MR
KB Be 32 iR 97 . DAl e T COVID-19 1Y
PRUEFR R, JEPE SR P M AN & 11982 T 34 K=
B A rfucs (AR B R pe (R RENE ). SURBRGEE
Be (F52238). smllhiss KBERE (#F%E22), BRI ER
Coril ), EHEERE (B ), SHERE (e ). F—
ML E SR PG AT 2020 45 2 H 4 H#§2E&S COVID-19,
XA 41 % 1B TG IHTIER ], S I 4k KAl
WM, A AES MR B ER RS . [W—K, —
£ 2020 4F 1 H 29 HERLE SRR HIRE HLE BB bk
PRSI 4 2 rp [ [ R A E 2 RE B3R [l E
TEEDRPUNY, X2 H P & IR E A COVID-19 th
R R

PHE, —45 40 & 1 H k5 W4 PR T 2020 4 2
H 6 HXI COVID-19 S BHYE, WA i 52 8 e i X 1)
AT, HJE, MR 41 BB PR, 1E2020 4 2
H 4 B, b e A P B (37 38 e A A4 3% B 1200 7 1Y)
COVID-19 ##& . fhT 2020 4F 2 A 1 HHBLE LA
i, JFTRH B T 2020 4F 2 H 3 HIEWEA
FIAOM8 & A M S e i PR S . 2020 4F 3 A 12 H, kg
WA 7 EF COVID-19 FREAHH], Bged Bif it
PEIX, WBA et B .

2020 4 3 H, #RAEH COVID-19 JR B KA
G202, ELENH BN AT RO AE SRR, S 8UR )
BB EK. FEEIVRE, SRPET IR AR E T
COVID-19 FHMIRFIE R %2 . REMRESE TN
W4 KIWIEsh, A 16, 000 AShn, Hba sk [ ok
P LIAME 1, 500 Ao COVID-19 1&453 5 fe gy HoAh
MAIERE, anscoe, wOfZE . BEEJEVE .. 2. B
B, AERTERER, W, Ml T A K R A
RG] — 2SN P06 814 53 8 3 TR 7] S0 5 9t
BN BEPE ., b2 2020 4F 3 H 9 HAESCEE AR KBS
51 COVID-19 FHPESEH] . AbAgRER T 2020 45 3 H 7 HIF
G, AR B TR AR AR A B s TP SR YT

2020 4F 3 J1 16 H, BAMREIECE 553 i, %
PO S A AT | — s s 4 (MCO ), #EAag PR BRIk
FF 14 K (2020 423 A 18 HZE 31 H), LUks> COVID-
19 P EHE . A 2020 4F 3 A 18 HilZ, HUMFBREIAA]
HIFE AN 537 COVID-19 M HLIX . 1 g R
A 1A LLE A WS T

2020 4F 3 H 17 H, HRPEEafIA T 2 55 COVID-
19 AHRRYBET, —42 2k ARG S 60 % B+, il



@ Universe
Scientific Publishing

EFMPEES: 4538
ISSN: 2661-4812

FIEMR L, — 2k AZUNBTILN 34 2 5T, S
THER BRI AT REBATH R BER S0 1T B 11
FIBCRASRAIT e, RIIRAE 2020 4F 3 A 25 H, MCO
P2 14 RIEK 2 2020 454 H 14 H,

2020 4F 4 H 6 HXCEI T WAERFAL, #IEFrb
M E IR S, F383 4] COVID-19 #i2dufil, LA
FAET 22 FMN B PEE 2T RIS AL, 23 88 1 BH M5
B, AT 2020 4F 4 F 8 HEMS LI T —A8H
COVID-19 F 1 AE . 2R 7 B 0 LT R 5
HRSA K, A 27 NG T SARS-CoV-2 i Ef-

A 2020 4F 4 H 10 H, kgl PAR RS T
4, 346 {4 COVID-19 Ji5fl, £14& 70 FIFET-F1 1, 830 4
FREMG, veAh, T TSR PG A COVID-19
RO S HEBUG K ITTE 4 A A as BT, R
¥ MCO FHIER 14 X, HAE 202044 J] 28 H.

BN S AR X (PR, BE R E
£ Menara City One, &5 =3 KJE kW KE ) it
“BEAkiz s dl 4 (EMCO )7, AR E 2020 4F 4 H 28
H. 7 EMCO FHERAGEITHEE (BUR R 325200 11
JE AR ). BRI B A COVID-19 32 52 i b
X TAE G T JE RiEFT COVID-19 fiidr, T
AT 2020 4F 4 H 14 HAERRSE 2 MARGRIE R L T —21
Y COVID-19 Jf, Horpr 39 ABl#fE R COVID-19 FH
P, @AMk, TAERE AR DRVE S T 29 0
BEfE. DAEERF 2020 4F 4 H 17 HHRAE T 69 il COVID-
19 BHEERGH], SO H 2020 4F 3 H 14 H PERIFGIECE R
/BF 100 .,

3. ERAREE

3.1 JsAT S A A

327 HAR, e SO0 2Z 23 A% i 4, R
S EMCO.  Hy > P4 7 3 2ok 5 26 i g e XUzl IXRT b X
FHUR ETSHYER 7 2R B COVID-19 HiA . 78 14 K
P TG BRE R TR ] 1 L X FR SR IX, 14 RN BT
B 1 2 20 FIFRNE X, 14 KN EHE6 21 2 40 4]
HIFR AR CLIX, TITE 14 KN R D B i 40 1R #FR A
S KU X . ERRAN LI XN, B2 VA (Y
PEKEH S, I AT AR S S b S P4 T EMCO, #% & 2020
M4 H 23 H, CHET 71 EMCO, FEZ5AmEIA
BN R S0 T A . EMCO TTRIZERE . X
DX AE SO A, £ EMCO T, I JE R
HBDAIMIGAFFAE RN, &AL EI7 M, (] RT-PCR Jy
X A TR R HEAT COVID=19 b i#r, FFZERTA R
TS P TBRIEA RSSO0, Z X A 1k AR A E

G R BT AT i BRI A B, I X AT A AT
SEE, A R R B R 8 X IR, XA
SRIETESE ] COVID-19 J5 (9 1A% 1% Iy AR 8 A% fE—
LS EMCOMIIX, 1 Menara City One, %5223 KJH . D3k
KRIE . R B Byt & iz A B EE X, il
TIEEESNE AR R T, Hh—2 2 5k, kA
X4E EMCO HbIX Y —2EF58/R 9 512K |1 Sri Petaling Tabligh
i

3.2 #hAEkRm S

IR PG DA S 00i2 10 COVID-19 J il 11 % 1)
F2 kg SONTERE RS B1290% 19 1m AN EAEAS 5 r, Fesk
IHEIA/INT 15 404h. BRI, HEIUAN DR S i i 1
AT I, 7ESEE L EGE—LE KX, # R
2m BIAE AR, B AL T AR (PHE ) B4k 32 B B
WA D N5 Z ] A A2 g LA > COVID-19 1%
FERBUA . ARYE PHE p9UiEk, At iR H
AR NS N Z R BREE B, A T

1. B 5 B COVID-19 iR (A4 il Fp L n%
U QNPNe: S 1

2. T gt G A s B A AsE T H .

3 AT RETE R TAE

4. EEGAEAET DR PR PC S5 8 g i Rt A 2 1] 2%
FTRNR S

5. RSB AR S, [FIREHIH S IR
Ft A AR S AR B AR SRR R

6. i 1T FL I Bl 7E 2 55 16 R R ) A A I 2 L Al
ENIE i

PAFRE A 2020 4 5 H 4 HAEREFIFRZTT]
Al il T SOP (101 ), iX4E SOP Keim i L T iEE S
Iﬁ:

1 AR A B

2N

3@ M,

4. 57 B BA R COVID-19 Sk il

5. ety s AR (2L, L. B A REREE
A

6. N FEAR G N A T R 2

7. ASESEE AT A E

8 AN 1325 .

Brib =z oh. BN AESS /IR T EEXE COVID 19 Y
A FR A BRI 2300 B S RS sh ) A B AR I . T TR A
TS H R T

L IZ R )



EFMPIEES: 4538
ISSN: 2661-4812

2. R Z K

3 EMIE S N TR T R

4. TR IR 2]

5. 2> Hin /A

6. T 4K

7. B ZARMERRI ]

8.F4

9. EILANMERE CBrzi)

10. 5 NILEE AP

11 5 A g

3.3 SEHHA S

TEAERYE FIN, ok B A ™ B AE R B9 4E Be 8 H 1Y
COVID-19 L5 2+ B 46, Horp RZHON ™ A A 4E R
TR B 1 G (1gG) PUik, X 5 EETH KA XL
(106 ). #K1, HBEGEA LR A COVID-19 FHTEHEE
AREIR A AEAE BE B B0 LT A B . — > 5
A HAT DX RRUASE i 375 7 R R A e AR COVID-
19 Byee s SR, LLEAT A S8 ARER S T I MR T e
IR, N KT BEIA BT B RFAR G e K. TRl 24
A SRR L KBSV, T SR e TR
PR g 25 7T RE 2> S BE TN, X W] B 23 A5 —
MRS MERGRE T . DR B i
WCHRCSRE T, PO HRG AT A, WA R R
BB FE ATRE S A g, AE NI, AT Sk 0 I
A S PR COVID-19 [

it

COVID-19 J& 1 SARS-CoV-2 5 [ iy —Flf 4 gt
i, HAPE AR . #2020 4F 7 A 1 H, 4xFk
E AT 1000 J7 NS T SARS-CoV-2. FETIB R 5k
BHL COVID-19 J5 THIAT I A i 2 S i A1l PR 5 LA
LN TUAE Al PRt o 7 B et bR 2 14 A o AL )
A, REBEE R AR, Edab8i8H s
L™ BB PR . COVID-19 B Lo —Fh £
RGP SEARRIRHLE W KRR e 58
{14 ¥ 8 R AN SR B R, P -5 NI 25 ) SR S IV A
IR P AR A O, R, SRR R AT ET AR —
PR A2 B R R NS, Rk A Kk A
KIIN, DMERATRA BB E ] SARS-CoV-2 YL &
i 8

SE 3k

[1]World Health Organization [Internet]. Coronavirus
disease (COVID-2019) situation reports. 2020. Available from:

https://www.who.int/ emergencies/diseases/novel—coronavirus—

@ Universe
Scientific Publishing
2019/situation—reports.

[2]Coronavirus Outbreak [Internet]. COVID-19
CORONAVIRUS PANDEMIC. 2020. Available from: https://
www.worldometers.info/coronavirus/.

[3]Richman DD, Whitley RJ, Hayden FG. Clinical
Virology, 4th ed. Washington (WA): ASM Press; 2016.

[4]Fehr AR, Perlman S. Coronaviruses: An overview of
their replication and pathogenesis. In Coronaviruses. New York
(NY): Humana Press; 2015. p. 1-23.

[51Zhou, P.; Yang, X.L.; Wang, X.G.; Hu, B.; Zhang,
L.; Zhang, W.; Si, H.R.; Zhu, Y.; Li, B.; Huang, C.L.; et al.
A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature 2020, 579, 270 - 273.

[6]Li, Q.; Guan, X.;Wu, P;Wang, X.; Zhou, L.; Tong, Y.;
Ren, R.; Leung, K.S.M.; Lau, E.H.Y.; Wong, J.Y.; et al. Early
transmission dynamics in wuhan, china, of novel coronavirus—
infected pneumonia. N. Engl. J. Med. 2020, 382, 1199 - 1207.

[7]Yan, R.; Zhang, Y.; Li, Y.; Xia, L.; Guo, Y.; Zhou,
Q. Structural basis for the recognition of sars—cov-2 by full-
length human ace2. Science 2020, 367, 1444 - 1448.

[8]Grifoni, A.; Weiskopf, D.; Ramirez, S.I.; Mateus, J.;
Dan, J.M.; Moderbacher, C.R.; Rawlings, S.A.; Sutherland, A.;
Premkumar, L.; Jadi, R.S.; et al. Targets of t cell responses to
sars—cov—2 coronavirus in humans with covid—19 disease and
unexposed individuals. Cell 2020, 181, 1489 - 1501.

[9]Bisht, H.; Roberts, A.; Vogel, L.; Bukreyev, A.; Collins,
P.L.; Murphy, B.R.; Subbarao, K.; Moss, B. Severe acute
respiratory syndrome coronavirus spike protein expressed by
attenuated vaccinia virus protectively immunizes mice. Proc.
Natl. Acad. Sci. USA 2004, 101, 6641 - 6646.

[10]Amanat, F.; Krammer, F. Sars—cov—2 vaccines: Status
report. Immunity 2020, 52, 583 - 589.

[11]Dolgin, E. Curevac covid vaccine let—down spotlights
mrna design challenges. Nature 2021, 594, 483.

[12]Silveira, M.M.; Oliveira, T.L.; Schuch, R.A.; McBride,
A.J.A.; Dellagostin, O.A.; Hartwig, D.D. DNA vaccines against
leptospirosis: A literature review. Vaccine 2017, 35, 5559 -
5567.

[13]Smith, T.R.F.; Patel, A.; Ramos, S.; Elwood, D.; Zhu,
X.; Yan, J.; Gary, E.N.; Walker, S.N.; Schultheis, K.; Purwar,
M.; et al.Immunogenicity of a DNA vaccine candidate for
covid—19. Nat. Commun. 2020, 11, 2601.

[14]1zda, V.; Jeffries, M.A.; Sawalha, A.H. Covid—19: A



@ Universe
Scientific Publishing

EFMPEES: 4538
ISSN: 2661-4812

review of therapeutic strategies and vaccine candidates. Clin.
Immunol. 2021, 222, 108634.

[I5]WHO. Draft Landscape and Tracker of Covid—19
Candidate Vaccines. 2021. Available online: https://www.
who.int/publications/m/item/draft—landscape—of—covid—19-
candidate—vaccines (accessed on 26 May 2021).

[16]Merlin, M.; Gecchele, E.; Capaldi, S.; Pezzotti, M.;
Avesani, L. Comparative evaluation of recombinant protein
production in different biofactories: The green perspective.
BioMed Res. Int. 2014, 2014, 136419.

[17]Keech, C.; Albert, G.; Cho, L.; Robertson, A.; Reed, P.;
Neal, S.; Plested, J.S.; Zhu, M.; Cloney—Clark, S.; Zhou, H.; et
al. Phase 1-2 trial of a sars—cov—2 recombinant spike protein
nanoparticle vaccine. N. Engl. J. Med. 2020, 383, 2320 -
2332.

[18]Novavax. Novavax Confirms High Levels of Efficacy
against Original and Variant Covid—19 Strains in United
Kingdom and South Africa Trials. CISION 2021. Available
online: https://www.prnewswire.com/news—releases/novavax—
confirms—high-levels—ofefficacy—against—original—and-
variant—covid—19-strains—in—united—kingdom-and—-south—
africa—trials—301246019.html (accessed on 20 May 2021).

[19]Folegatti, P.M.; Ewer, K.J.; Aley, P.K.; Angus, B.;
Becker, S.; Belij—-Rammerstorfer, S.; Bellamy, D.; Bibi, S.;
Bittaye, M.; Clutterbuck, E.A.; et al. Safety and immunogenicity
of the chadoxl ncov-19 vaccine against sars—cov-2: A
preliminary report of a phase 1/2, single-blind, randomised
controlled trial. Lancet 2020, 396, 467 - 478.

[20]Jackson, L.A.; Anderson, E.J.; Rouphael, N.G.;
Roberts, P.C.; Makhene, M.; Coler, R.N.; McCullough, M.P.;
Chappell, J.D.; Denison, M.R.; Stevens, L.J.; et al. An mrna
vaccine against sars—cov—2— Preliminary report. N. Engl. J.
Med. 2020, 383, 1920 - 1931.

[21]Walsh, E.E.; Frenck, R.; Falsey, A.R.; Kitchin, N_;
Absalon, J.; Gurtman, A.; Lockhart, S.; Neuzil, K.; Mulligan,
M.J.; Bailey, R.; et al. Rna—based covid—19 vaccine bnt162b2
selected for a pivotal efficacy study. medRxiv 2020.

[22]Yan, Z.P.; Yang, M.; Lai, C.L. Covid-19 vaccines:
A review of the safety and efficacy of current clinical trials.
Pharmaceuticals 2021, 14, 406.

[23]Machhi, J.; Shahjin, F.; Das, S.; Patel, M.; Abdelmoaty,
M.M.; Cohen, J.D.; Singh, P.A.; Baldi, A.; Bajwa, N.; Kumar, R.;

et al. Nanocarrier vaccines for sars—cov—2. Adv. Drug Deliv.

Rev. 2021, 171,215 - 239.

[24]Biospace. Covaxx’ s Covid—19 Vaccine, Ub-612,
Induced Neutralizing Antibodies in 100% of Participants
during Phase 1 Clinical Trial. 2021. Available online: https://
www.biospace.com/article/releases/covaxx—s—covid—-19-
vaccine—ub—612 inducedneutralizing—antibodies—in—100-
percent—of—participants—during—phase—1-clinical-trial/
(accessed on 20 May 2021).

[25]King, A. Protein—Based Covid-19 Vaccines Could
Overshadow Rivals. 2020. Available online: https://www.
chemistryworld.com/news/protein—based—covid—19-vaccines—
could-overshadow-rivals/4012450.article (accessed on 20
May 2021).

[26]Li, Y.R.T.; Smoot, J.; Liu, C.; Watkins, S.; Zhou, O. A
comprehensive review of the global efforts on covid—19 vaccine
development. ACS Cent. Sci. 2021, 7, 512 - 533.

[27]Bonam, S.R.; Partidos, C.D.; Halmuthur, S.K.M.;
Muller, S. An overview of novel adjuvants designed for
improving vaccine efficacy. Trends Pharm. Sci. 2017, 38,
771 - 793.

[28]Amanat, F.; Stadlbauer, D.; Strohmeier, S.; Nguyen,
T.H.O.; Chromikova, V.; McMahon, M.; Jiang, K.; Arunkumar,
G.A.; Jurczyszak, D.; Polanco, J.; et al. A serological assay to
detect sars—cov—2 seroconversion in humans. Nat. Med. 2020,
26, 1033 - 1036.

[29]Hotez, P.J.; Corry, D.B.; Bottazzi, M.E. Covid-19
vaccine design: The janus face of immune enhancement. Nat.
Rev. Immunol. 2020, 20, 347 - 348.

[30]Krammer, F. Sars—cov-2 vaccines in development.
Nature 2020, 586, 516 - 527.

[31]Syomin, B.V.; Ilyin, Y.V. Virus—like particles as an
instrument of vaccine production. Mol. Biol. 2019, 53, 367 -
379.90.

[32]Kushnir, N.; Streatfield, S.J.; Yusibov, V. Virus—
like particles as a highly efficient vaccine platform: Diversity
of targets and production systems and advances in clinical
development. Vaccine 2012, 31, 58 - §3.

[33]Covid—=19 (Maklumat Terkini). Ministry of Health
(Malaysia). 2020. Available from: http://www.moh.gov.my/
index.php/pages/ view/2019-ncov—wuhan.

[34]New Straits Times. [Breaking] 3 coronavirus
cases confirmed in Johor Baru” . New Straits Times. 2020

Jan 25. Available from: https://www. nst.com.my/news/



EFMPIEES: 4538
ISSN: 2661-4812

@ Universe
Scientific Publishing

nation/2020/01/559563/breaking—3—-coronavirus—cases—
confirmed—johor—baru.

[35]First coronavirus cases in Malaysia: 3 Chinese
nationals confirmed infected, quarantined in Sungai Buloh
Hospital. Borneopost; 2020 Jan 25. Available f rom: https://
www.theborneopost . com/2020/01/25/first-coronavirus—
cases—in—malaysia—3—chinese—nationals—confirmed—
infected—quarantined—in—sungai—buloh hospital/.

[36]First case of Malaysian positive for coronavirus.
Benama;2020 Feb 4. Available from: https://www.bernama.
com/en/general/mews_ covid—19.php?id=1811373.

[37]Chinese girl recovers from coronavirus, discharged
from hospital. Benama;2020 Feb 5. Available from: https://
www.bernama. com/en/general/news.php?id=1811559.

[38]Barker A. Coronavirus COVID-19 cases spiked
across Asia after a mass gathering in Malaysia. This is how it
caught the countries by surprise. ABC News; 2020 Mar 19.
Available from: https://www.abe. net.au/news/2020-03-19/
coronavirus—spread—from—-malaysian—event—to—multiple—
countries/12066092.

[39]Yasmin N. Thirteen Indonesians Contract Covid—19
at Malaysia’ s Tabligh Islamic Gathering. Jakarta Globe; 2020
Mar 20. Available from: https://jakartaglobe.id/news/thirteen—
indonesians—contract—covid19-at—malaysias tabligh islamic—
gathering.

[40]Ferdinandh BC. 19 Filipino tablighs positive for
COVID-19 quarantined in Malaysia. Minda News . 2020
Mar 23. Available from: https://www.mindanews.com/top—
stories/2020/03/19—filipino—tablighs—positive—for—covid—19-
quarantined—in—malaysia/.

[41]Le C. Another Malaysia returnee tests Covid—19
positive. VnExpress; 2020 Mar 18. Available from: hitps://
e.vnexpress.net/news/ news/another—malaysia—returnee—tests—

covid—19—positive—407059 1 .html.

[42]Sukumaran T. How the coronavirus spread at
Malaysia’ s Tablighi Islamic gathering. South China Morning
Post; 2020 Mar 19. Available from: htips://www.secmp.com/
week—asia/health—environment/ article/3076219/coronavirus—
i-attended—tabligh—mass—islamic—prayer.

[43]Latest news — Detection of the First Case of COVID-
19 Infection. Brunei Ministry of Health; 2020. Available from:
http://www.moh.gov.bn/ SitePages/COVID-19.aspx.

[44]Sukumaran T. Coronavirus: Malaysia in partial
lockdown from March 18 to limit outhreak” . South China
Morning Post; 2020 Mar 16. Available from: https://www.
scmp.com/week—asia/health—environment/article/3075456/
coronavirus—malaysias—prime—minister—-muhyiddinyassin.

[45]Malay Mail. KI. Wholesale Market Now Under Strict
Control, Says Annuar Musa. (2020). Available online at:https://
www.malaymail.com/news/malaysia/2020/04/24/kl-wholesale—
market—now—under—strict—control-saysannuar-musa/1859875
(accessed May 3, 2020).

[46]New Straits Times. COVID-19: “UnclearWhether
Recovered Patients Develop Immunity” . (2020).
Available online at: htips://www.nst.com.my/news/
nation/2020/03/579460/covid—19-unclear—whether—
recovered—patientsdevelop—immunity (accessed April 30,
2020).

[47]Berita Harian. COVID-19: Tiada kes Jangkitan
Semula di Malaysia. Nasional (2020). Available online at:
https://www.bharian.com.my/berita/nasional/2020/04/681920/
covid—19-tiada—kes—jangkitan—semula—dimalaysia (accessed
April 30, 2020).

[48]New Straits Times. Malaysia Seeking to
Produce COVID-19 Vaccine with Other Nations. (2020).
Available online at: https://www.nst.com.my/news/
nation/2020/04/586684/malaysiaseeking—produce—covid—19-

vaccine—other—nations (accessed April 30, 2020).



