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Abstract

World Health Organization (WHO) has declared the termination of a public health
emergency of international concern (PHEIC) about COVID-19 and regulatory
authorities diminished the level of crisis response and transitioned into a long-
term management system. The COVID-19 pandemic has had a significant impact
on public health and healthcare infrastructure. In the early stages of the COVID-19
outbreak, there were no therapeutics or vaccines available. In response, expeditious
development and dissemination of COVID-19 therapeutics and vaccines have been
facilitated through processes such as prioritized examination and emergency use
authorization (EUA). Consequently, the heightened emphasis on drug safety has
prompted the U.S. Food and Drug Administration (FDA) to respond to the COVID-19
pandemic by implementing an information visualization platform to enable swift
dissemination of safety information. Additionally, the FDA has undertaken research
and safety measures, including the improvement of signal detection analysis and
collaboration with international initiatives. In this review, we assessed the safety
monitoring and evaluation system employed by the FDA for COVID-19-related
therapeutics and vaccines, with the aim of providing pertinent information for
the domestic drug safety management system in preparation for potential future
outbreaks of novel infectious diseases. (PeRM 2023;15:107-116)
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ME
AZLF9(COVID-19)= SARS-CoV-2 HO|2{A 2tedof Qs 57| AEtoZ 20194 12€ %X 2
2 2020E 3¥ MHEHZ|7(World Health Organization, WHO)A| |l Z€ x| A1 SZQ HO|

9jo2 X|IME|UCEY 23 78 27 J|F, M MAXCE 768,560,727H0| Z2LH 90| UNUE|QOH,
6,952,522H0| Aty 202 HNERCE? FRLH9E MEL HIO[HARM Al = X|Z2H} ¢l

’

N S 57HE R 20| CHE ofofZnf Ch2X| e Glo| e =2 TIME|UCE

Lo O 2 Aol 52| /s ZELE19 (=0l st ?_Iakf%%m(Emergency Use
Authorization, EUA) M=& 2Ysliton, '23E 78 27 7|02 FAZLH
2 80, S{7HE X|2HlE= 30K, #iAl2 147H0|Ch et
ZLE9 X|2X|- Al O MEAR|TY U2te Sot0] ARLI9 2 OFES| X|ESHE 53105'_, K=
M F0{0|H #e[A|AHS e 27| ApChofl 3MRLCEY 0|2 FDA (Food and Drug
Administration)2| 2L Z2LI9 LS SHO 2 2020 3R EE X|2X| It 7 U AAAIH X|¢
£ 9ot AZLHM9 X|2X| Jt43F T2 I (Coronavirus Treatment Acceleration Program, CTAP)”
£ 2Ysi%in, 'T2LH19 UAMAIEX|E! (Conduct of Clinical Trials of Medical Products During the
COVID-19 Public Health Emergency [2020])?1 ‘2 2L119 ot 9 X2 HE HIIE /st BE H|
2|M(COVID-19: Master Protocols Evaluating Drugs and Biological Products for Treatment or
Prevention Guidance for Industry [2021])9& YWHESILC}. FDA Atst QFSmOt 9l 1 1MIE|(Center
for Drug Evaluation and Research, CDER)= 21ZAHR 40172 2¥sto] AZLH19 ofef & X|29]

MEHX|E SHEHAZIOH, MEo|UE ﬂ47t°1 MIE{(Center for Biologics Evaluation and Research,

CBER)E B, MIEX|2H|, H Rl MES LEst '0|okE Junt 2AE 21ZAES o) i3t x|
= TYo10] 21gA85ele SEolrt

2023 58, AELHM9 HOR0| 43S FUSHH MAEAY|F= ZELH9 HIYHS 2R &YXl
e of|et, EX| 4! 22| 20| TMEHS Qoh LT Ynt ZH|ZFE A2 |42 (Public Health Emergency
of International Concern, PHEIC) MI S{X|E SHSIQILCS. 0|0 [t 252 HAME|AM (Public Health
Service, PHS)0|| Q[ MILE|QEH FELH9 SFEHH|LAE](Public Health Emergency, PHE)?t 3=
ST, ZLOIME Z2LH9 97| AR 72 MM FA'R siafots YAXK| Hetof 3h30] o
S XHE MY USIRICt IAE T2 A|CHE Shot A1 2R CHSA|H Daf, WAl 9! X|=2H| o ot

4
Yot S0l iQIEIJ_ USLE, HA1 8 X| 2 H|off CHEF S ZAl B FHd ot & Q2 M| =0

' [E .

2 A7s T AMAE EH AP SN MESHA 57 U AFRE Z2LH9 BiA 51 X|2H(0j| TSt FDAZS]
ATHS INESS AT{E X 20213 FDA 91| 1AM, " FDA ZH[0|X|,'® FDA Q1212 2|3t A|Tt= ot
g ZAXES BHOR ATS OPHY 2A| 2ES ZTARSIQICE oiT TS Sot0] &5 AF 2UH
2o 2 L Al B4 B X EX| £ Al QHEEZ|XA| 50| =20| &= 7|X FEE MSStIAL
SHICH

==

FDAE ZELH19 2SI SQIE 8 3! X|2X|Qf 215AHE5¢! 1I301| Chot MEZ X9t Qo
M(Table 1), AlEtZ OFH ZA|QL LS oSt Ol= XHLX O|MAIHED, SSZA| & Ploly 2t
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Table 1 List of US FDA'’s approved COVID-19 products (As of July, 2023)

FDA approved drugs EUA authorized products

Drugs and non-vaccine biological products Vaccines

Actemra (Tocilizumab)*
Veklury (Remdesivir)
Olumiant (Baricitinib)*

Novavax COVID-19 Vaccine, Adjuvanted
Moderna COVID-19 Vaccine, Bivalent
Pfizer-BioNTech COVID-19 Vaccine, Bivalent

Paxlovid (Nirmatrelvir tablets and Ritonavir)*  Drugs and non-vaccine biological products

Gohibic (Vilobelimab)

Kineret (Anakinra)

Lagevrio (Molnupiravir)

Fresenius Medical multiFiltrate/multiBic/multiPlus replacement solutions
Bebtelovimab'

Evusheld (Tixagevimab co-packaged with Cilgavimab)'

Sotrovimab'

Bamlanivimab and Etesevimab'

REGEN-COV (Casirivimab and Imdevimab)'

EUA, emergency use authorization.

*Drugs approved for treatment of COVID-19 after EUA designation.
'Drugs not administered for treatment or pre/post-exposure prevention of COVID-19 under the EUA until further notice by the agency.
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FDA LH °“Z'7UKI gl C14.5_.F$)k-l(0ffice of Surveillance and Epidemiology, OSE)= ZZLH9 23 F

Ol At ZLIER, 2FF O A R2F M|F, QY Hot 2E PR E 3l
UOH, Fof 2= WA S HILE 2|50 2UE 0| fAE| 210 A|ABI(FDA Adverse Events Reporting
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0| 20| 7|2H5t0] 2H2|Z|0f QLT FESH 2021 3REE] 'O|MAR 2SS CHA|2 E(FDA Adverse
Events Reporting System [FAERS] Public Dashboard)'?Z &t2310{ AZLH9 2 2IZAMR 49! 9
OFZLO| O|AAE| HE S M| X BBt Olumiant (baricitinib)= 2 XX A4 Q% (supplemental
oxygen), HIAEH & &M 2|AH 27|, £= H e 2itAZF(extracorporeal membrane
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HEol| Chgt oFF ol 4fAl| 222 £7| 2 1AM HEHZ XS5t UCHTable 2).

FDA Adverse Events Reporting System (FAERS) Public Dashboard ey —

Home  Demographies  ReactionGroup  Reaction  Listingof Cases Disclaimer  ReportaProblem  FAQ  Site Feedback Q Search by Product xl

OLUMIANT ( P) ey b

Desth Cases
0263

Cases by Recsived Year v

Case Count by Received Year Case Count by Raceived Year

Category 2 Q Number of Cases Percentage
2023 640 16.58%
2022 202 2078%
2021 724 1876%
2020 631 16.35%
2019 850 2203%
2018 212 5.40%

Totals 3,859 100.00%

Number of Cases

Data as of June 30, 2023 Vulnerability Disclosure Policy
This page displays the number of cases identified for the product/reaction term of interest by "Received Year”. "Received Vear” is the year the case was received by the FDA

Fig. 1 FDA's system for Phramaceutical Adverse Event management: FDA Adverse Events Reporting System
(FAERS) Public Dashboard about Oluminant (Accessed from: https://fis.fda.gov/sense/app/95239e26-e0be-42d9-
a960-9a5f7fIc25ee/sheet/45beeb74-30ab-46be-8267-5756582633b4/state/analysis, As of July, 2023).

Table 2 Examples of potential signals of serious risks/new safety information identified by the FDA Adverse Event
Reporting System (FAERS) about COVID-19 products (As of July, 2023)

Product name:
trade (active
ingredient) or
product class

Potential signal of a serious risk/

new safety information Additional information

Indicated quarter

Actemra October-December 2021 Drug reaction with eosinophilia FDA is evaluating the need for regulatory
(Tocilizumab) and systemic symptoms action (as of April 06,2022)
July-September 2020 Hepatitis B reactivation FDA is evaluating the need for regulatory
action (as of February 02, 2021)
Kineret January-March 2023 Amyloidosis FDA is evaluating the need for regulatory
(Anakinra) action (as of July 05,2023)
October-December 2021 Drug reaction with eosinophilia FDA is evaluating the need for regulatory
and systemic symptoms action (as of April 06,2022)
Veklury April-dune 2021 Bradycardia FDA is evaluating the need for regulatory
(Remdesivir) action (as of September 30, 2021)
Olumiant July-September 2019 Hypersensitivity reaction FDA is evaluating the need for regulatory
(Baricitinib) action (as of January 20, 2020)
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Table 3 List of COVID-19-related latest studies conducted by sentinel initiative in 2022 (As of June, 2023)

No Title Aim Conclusion Reported
date
1 Use of monoclonal Examined counts of individuals Presenting monoclonal antibody usage and August 24,
antibodies (mAbs) using the mAbs under an EUA in baseline characteristics 2022
under an emergency  COVID-19 Sentinel Distributed
use authorization Database
(EUA) in patients with
COVID-19 diagnosis: a
descriptive analysis
2 Systemic Systemic corticosteroid use Despite NIH recommendations, increasing April 8,
corticosteroid use among non-hospitalized patients  numbers of non-hospitalized patients 2022
for COVID-19 in US with COVID-19 with COVID-19 were prescribed systemic
outpatient settings corticosteroids, often on the day of diagnosis.
from April 2020 to Use appeared to be more prominentin
August 2021 the South and was not restricted to older
patients
3 Association of 90-day absolute risk of arterial Hospitalization with COVID-19 before and August 16,
COVID-19 vs influenza thrombotic events and venous during vaccine availability, vs hospitalization 2022
with risk of arterial and thrombotic events in patients with influenza in 2018-2019, was significantly
venous thrombotic initially diagnosed with COVID-19  associated with a higher risk of venous
events among in hospital than with influenza in thromboembolism within 90 days, but there
hospitalized patients  hospital was no significant difference in the risk of
arterial thromboembolism within 90 days
4  Characterizing To provide adequate dataonthe  Corticosteroids, azithromycin, and NSAIDs August 26,
medication use impact of COVID-19 in pregnancy more commonly used in non-pregnant 2022

among pregnancies
with COVID-19 in the
sentinel system

to guide decision-making about
vaccine indications, vaccination
policies, and treatment options for
COVID-19 disease and associated
complications

patients with COVID-19

EUA, emergency use authorization; NIH, National Institutes of Health; NSAIDs, non-steroidal anti-inflammatory drugs.
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