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H voooc COVID-19 wapapével gia maykoopia arwelAn yia thv dngooia uyeia

Statement on the fifteenth
meeting of the IHR (2005)
Emergency Committee on the
COVID-19 pandemic

5 May 2023 | Statement |Reading time: 7 min (1792 words)

2% World Health
¥ Organization

The WHO Director-General has the pleasure of transmitting the Report of the fifteenth meeting of the
International Health Regulations (2005) (IHR) Emergency Committee regarding the coronavirus 2019 disease
(COVID-19) pandemic, held on Thursday 4 May 2023, from 12:00 to 17:00 CET.

During the deliberative session, the Committee members highlighted the decreasing trend in COVID-19
deaths, the decline in COVID-19 related hospitalizations and intensive care unit admissions, and the high
levels of population immunity to SARS-CoV-2. The Committee's position has been evolving over the last several
months. While acknowledging the remaining uncertainties posted by potential evolution of SARS-CoV-2, they
advised that it is time to transition to long-term management of the COVID-19 pandemic.

The WHO Director-General concurs with the advice offered by the Committee regarding the ongoing
COVID-19 pandemic. He determines that COVID-19 is now an established and ongoing health issue
which no longer constitutes a public health emergency of international concern (PHEIC).

Source: https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-
emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic , Accessed Sep 2023

Report of the Review Committee regarding standing recommendations for
COVID-19

9 August 2023 | Meeting report

COVID-19 Strategic Preparedness and Response Plan
APRIL 2023-APRIL 2025:

e “vaccination in at risk populations to prevent severe
disease and death
e early diagnosis, treatment and clinical care, especially in
at-risk populations
e integration of COVID-19 vaccination and COVID-19
disease management into existing primary health services
e protecting health workers and other priority groups and
e strong surveillance and monitoring of SARS-CoV-2
variants, including strategic and geographically
representative sequencing to track known and future
variants, respiratory pathogens, and other pandemic
threats.”

Source: Report of the Review Committee regarding standing recommendations for COVID-19 9 August 2023
| Meeting report: Report of the Review Committee regarding standing recommendations for COVID-19 (who.int),
Accessed Sep 2023 6
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TTaykoopia emdnpioAoyika dedopéva tnge COVID-19 kara TTIOY

Globally, as of 12:20pm CEST, 30 August 2023, there have been 770,085,713 confirmed cases of COVID-19, including 6,956,173 deaths, reported to WHO. As of 19 August 2023,
a total of 13,499,865,692 vaccine doses have been administered.
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EAAGOa: emidnpioAoyika dedopéva COVID-19 kara TTOY

In Greece, from 3 January 2020 to 12:20pm CEST, 30 August 2023, there have been 5,352,647 confirmed cases of COVID-19 with 37,311 deaths, reported to WHO. As of 10 June

Greece Situation
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2023, a total of 21,983,798 vaccine doses have been administered.
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Source: https://covid19.who.int/region/euro/country/gr, Accessed 01 Sep 2023
MNOY: NMNaykoouog Opyaviopog Yyeiag
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WHO is currently tracking several SARS-CoV-2 variants,

including:

* Three variants of interest (VOIs); XBB.1.5, XBB.1.16 and
EG.5.

* Seven variants under monitoring (VUMs); BA.2.75,
BA.2.86, CH.1.1, XBB, XBB.1.9.1, XBB.1.9.2 and XBB.2.3.
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Tnv XBB.1.5 (38%)
v n emanpnon tou tkol doptiou oTa aotikd Apata £8etfe avfnon tng kukAodpopiag Tou U SARS- Kraken Eris

CoV-2 o€ 4 and Tiq 10 meploxeg mou eAeyxBnkav *MepapPdvovial pévo oteAéxn BA.2 Tou Sev eivat BA.2.75 ry XBB f XBB.1.5 rj CH.1.1 1 XBB.1.16 fi EG.5

**Npoowpvad Sedopéva
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€ SARS CoV-2 Emiénuioloyikd AeSopéva - EAAGSa

AHMOTIAZ YTEIAL

EBSopadiaia EkBson
Aldypappa 7. Z0volo Seiypdrwv (Rapid-Ag/Rt-PCR) kat mocootd BetikdtnTag pe Bdon to olvolo

Erudnuiodoyikng Emtipnong AvanveuoTikwy Aotuwéswv
PO ROt g twv edeyxBévtwv Sewypdtwv COVID-19, efdopudda 40/2021 - eBdopdada 34/2023

EBSopdda 34/2023 (21 Auyouctou 2023 — 27 AuyoucTtou 2023)
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COVID-19 disease course with the Omicron variant

Long-term clinical

sequelae with Omicron:®

~15% hospital admission3

* Fatigue
+ Dyspnoea
~5% ICU admission3 « Hypomnesia

« Insomnia

* Chest tightness

* Muscle and joint
pain

* Anxiety

Mechanical ventilation™:4
« 4% of patients overall
« 11% of patients with severe acute respiratory infection

In-hospital mortality™:*

« 5.5% of patients overall
 15.7% of patients with severe acute respiratory infection

*Overall Omicron population, n=1749; overall Omicron population with severe acute respiratory infection, n=535.

ICU, intensive care unit.

1.Yu W, et al. J Med Virol 2022;94(12):5790-801; 2. Shang W, et al. Vaccines 2022;10(7):1049; 3. Auwaerter P. John Hopkins ABX Guide, Coronavirus COVID-19 (SARS-CoV-2). Available at:
https://www.hopkinsguides.com/hopkins/view/Johns_Hopkins ABX_Guide/540747/all/Coronavirus_COVID 19 SARS_CoV_2 . Accessed: Sep 2023; 4. Leiner J et al. BMC Infect Dis 2022;22:802; 5. Liao X, et al. Glob Health
& Med 2022;4(6):322-6.



https://www.hopkinsguides.com/hopkins/view/Johns_Hopkins_ABX_Guide/540747/all/Coronavirus_COVID_19__SARS_CoV_2_

Mortality Risk Among Patients Hospitalized Primarily for COVID-19 During
the Omicron and Delta Variant Pandemic Periods — United States, April
2020—]June 2022

Weekly / September 16, 2022 / 71(37);1182-1189

Summary

What is already known about this topic?

Risk for severe COVID-19 increases with age, disability, and underlying medical conditions. The SARS-CoV-2 Omicron variant

is more infectious but has been associated with less severe disease.

What is added by this report?

In-hospital mortality among patients hospitalized primarily for COVID-19 decreased from 15.1% |DE|ta period) to 4.9%|(later
Omicron period; April-June 2022), despite high-risk patient groups representing a larger proportion of hospitalizations.
During the later Omicron period, the majority of in-hospita

eaths occurred among adults aged =265 years (81. I

persons with three or more underlying medical conditions (73.4%). |

What are the implications for public health practice?

Vaccination, early treatment, and appropriate nonpharmaceutical interventions remain important public health priorities to
prevent COVID-19 deaths, especially among persons most at risk.

CDC Centers for Disease Control and Prevention
B CDC 24/7: Saving Lives, Protecting People™

Adjei S, et al. MMWR Morb Mortal Wkly Rep. 2022 Sep 16;71(37):1182-1189. doi: 10.15585/mmwr.mm7137a4. PMID: 36107788; PMCID: PMC9484808.
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Summary of considerations for treating people with COVID-19

Treatment factors? Early intervention®

Risk factorsl2 Treatment options?3

Based on: e Use in special populations * Prevent hospitalisation and

* Marketing authorisation e Concomitant medications: chronic sequelae
* Treatment guidelines ¢ DDIs * Improve patient outcomes

e Contraindications * Help Cu.rb.disease
e Lean on specialist knowledge transmission

e Determine the risk of
progression and eligibility for
treatment

e Include age, race/ethnicity
and certain comorbid
conditions

1. European Centre for Disease Prevention and Control. Risk factors and risk groups. Available at: https://www.ecdc.europa.eu/en/covid-19/latest-evidence/risk-factors-risk-groups. Accessed: Sep 2023;
2. Pfizer Limited. Summary of Product Characteristics: Paxlovid 150 mg +100 mg film-coated tablets. Available at: https://www.ema.europa.eu/en/documents/product-information/paxlovid-epar-product-information_en.pdf.
Accessed: May 2023; 3. World Health Organization. Therapeutics and COVID-19: living guideline. Available at: https://app.magicapp.org/#/quideline/nBKO1E. Accessed: Sep 2023,

4. Kim P et al. JAMA 2020;324(21):2149-50.
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TTapayovrec Kivduvou via e€EMEn oc ooPpapn vooco COVID-19

* Anyone can get COVID-19 and become seriously ill or die at any age?!

» Certain risk factors elevate a person’s risk of progression to severe COVID-191-3

0 @ © O

Certain underlying

Agel- Race & ethnicity?

The strongest risk factor? People from racial and ethnic
minority groups are more likely to

experience severe COVID-19 at

Risk of severe A younger ages
outcomes is
increased in

people who are <

250 years; risk

increases with

age?

Barriers to accessing
healthcare support are
more common in
certain ethnic and racial
minority groups

ge

*ARDS, acute respiratory distress syndrome; ICU, intensive care unit; LTCF, long-term care facility.

conditions13

increases with
number of
comorbid
conditions?

Death risk ratio A

Conditions

Male sex3

Male sex was associated with a
higher risk of death, ARDS,
admission to ICU, invasive

ventilation, and cardiac
abnormality in a meta-analysis
of 61 studies*

Androgens may play a role in
COVID-19 severity and
progression®

Residents of LTCFs3

Residents of LTCFs are a
vulnerable group associated with
increased age and underlying
health conditions

LTCFs are relatively closed and
high-occupancy settings; COVID-
19 outbreaks have spread rapidly,
with high case fatality rates

Pregnancy and recent
pregnancy?

/‘%f Smoker (current or
former)?

1. World Health Organization. COVID-19 symptoms and severity. Available at: https://www.who.int/westernpacific/emergencies/covid-19/information/asymptomatic-covid-19 Accessed: Sep 2023; 2. Centers for Disease Control and Prevention. Underlying Medical
Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Professionals. Available at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html. Accessed: Sep 2023; 3. European Centre for Disease
Prevention and Control. Risk factors and risk groups. Available at: https://www.ecdc.europa.eu/en/covid-19/latest-evidence/risk-factors-risk-groups. Accessed: Sep 2023; 4. Fang W, et al. Aging (Albany NY). 2020;12(13):12493-12503; 5. Zong Z, et al. Moleculaf Cancer

2021;20:76.
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Mapayovtec kivduvou yia e€€AEn o€ cofapn vooo COVID-19: HAwkia

Deaths by Age Group:

COVID-19 Death Risk Ratio (RR) for

Data from 998,513 deaths. Age group was available for 997,663 (99%) Select Age Groups and Comorbid Conditions

deaths.

Agel3

The strongest risk factor?

Risk of severe
outcomes is
increased in e

people who are <

250 years; risk

increases with 65-74

age?

Age Group (Years)

75-84

85+

----18-39 Years
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-omemeee--oo- Obesity

Diabetes with Compli

Chronic Kidney Disease

_Q
®
—®
Chronic Obstructive Pulmonary
—®
_Q

Disease and Bronchiectasis

Neurocognitive Disorders

v
]
=
=
)
=
-]
£
]
v}

; Coronary Atherosclerosis and
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@ Percentage of the US Population

Source. https://covid.cdc.gov/covid-data-tracker/#demographics, CDC | Data
as of: August 20, 2023 ET. Posted: August 21, 2023 ET
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80 90 100

A person’s risk of severe illness from COVID-19 increases as the nhumber of underlying
medical conditions they have increases.?

The number of deaths among people over age 65 is 97 times higher than the humber of
deaths among people ages 18-29 years.>

1. World Health Organization. COVID-19 symptoms and severity. Available at: https://www.who.int/westernpacific/emergencies/covid-19/information/asymptomatic-covid-19. Accessed: Sep 2023; 2. Centers for Disease Control and Prevention. Underlying Medical Conditions
Associated with Higher Risk for Severe COVID-19: Information for Healthcare Professionals. Available at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html. Accessed: Sep 2023; 3. European Centre for Disease Prevention and Control. Risk

factors and risk groups. Available at: https://www.ecdc.europa.eu/en/covid-19/latest-evidence/risk-factors-risk-groups. Accessed: Sep 2023; 4. Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Professignals | CDC CDC
Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Professionals. Last Accessed Sep 2023. 5. CDC COVID-19 People with Certain Medical Conditions. Available at; People with Certain Medical Conditions | é§c Accessed Sep

2023.6. People with Certain Medical Conditions | CDC, Accessed Sep 2023
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Death by Age Group

75.7% (863,799 deaths)

Data as of 8/23/2023

20.2% (230,538 deaths) 4.1% (46,706 deaths)

87.7% (40,353 deaths) I 10.2% (4,707 deaths) 2.1% (972 deaths)

78.9% (194,165 deaths)

Data as of 8/23/2023

17.5% (42,990 deaths) = 3.6% (8,927 deaths)

~ Under4Sagegroup
68.6% (317,735 deaths) |P 5.7% (118,904 deaths) 5.7% (26,624 deaths)
Data as of 8/23/2023 --

- Under4Sagegroup

80.8% (311,546 deaths) 16.6% (63,937 deaths) = 2.6% (10,183 deaths)

Source: NVSS - Provisional Death Counts for COVID-19 - Executive Summary (cdc.gov) . Accessed September 2023.
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Mapayovtec kKivduvou yia e€€AEn o cofapn vooco COVID-19

COVID-19 Death Risk Ratio (RR) Increases as
the Number of Comorbid Conditions Increases

No conditions @
1 condition @
2-5 conditions @
6-10 conditions @

210 conditions @

Ly

Certain underlying
conditions!™3

Death risk ratio
increases with
number of
comorbid
conditions?

Conditi»

— Certain medical conditions? —

A\

Dementia or other neurological conditions?

Chronic lung disease?

Chronic liver disease?

Chronic kidney disease?

Cardiovascular Disease?

Diabetes?

Cancer?

Immunocompromised condition or weakened immune system?

Mental health conditions?

e Obesity, BMI 225 kg/m?2 2

1. People with Certain Medical Conditions | CDC, Accessed Sep 2023, 2. CDC Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Professionals Available at: https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-

care/underlyingconditions.html, 01 Accessed Sep 2023,

N

0
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Immunocompromised patients

 Individuals who are immunocompromised, either due to a medical condition or receipt of immunosuppressive
treatment, are more likely to get ill with COVID-19 or to remain ill for a longer period

« Medical conditions or treatments that may result in moderate to severe immunocompromise include:

Hematologic malignancies associated with
poor responses to COVID-19 vaccines

Receipt of solid-organ transplant or an islet
transplant and taking immunosuppressive
therapy

Active treatment for solid tumor and
hematologic malignancies

regardless of current treatment status
e.g., chronic lymphocytic leukemia, non-Hodgkin
lymphoma, multiple myeloma, acute leukemia

Moderate or severe primary

Receibt of CART th e i immunodeficiency : .
sgelpte Scem ctelle?ra;rzlsg:‘ani* atopoietic e.g., common variable immunodeficiency disease, Advanced or untreated HIV infection’

severe combined immunodeficiency, DiGeorge
syndrome, Wiskott-Aldrich syndrome

Active treatment with high-dose CS*, alkylating agents, antimetabolites, transplant-related immunosuppressive drugs, cancer

chemotherapeutic agents classified as severely immunosuppressive, TNF-blockers, and other biologic agents that are immunosuppressive or
immunomodulatory

This is not an exhaustive list.

*Within 2 years of transplantation or taking immunosuppressive therapy; "People with HIV and CD4 cell counts less than 200/mm3, history of an AIDS-defining illness without immune reconstitution, or clinical manifestations of symptomatic

HIV; #>20 mg of prednisone or equivalent per day when administered for >2 weeks.

AIDS, acquired immune deficiency syndrome; CART, chimeric antigen receptor-T-cell; CDC, Centers for Disease Control; CS, corticosteroids; HIV, human immunodeficiency virus; TNF, tumor necrosis factor.

CDC. People who are Immunocompromised: https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-who-are-immunocompromised.html (Accessed Sep 2023). 21
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Potential mechanisms for the increased risk of progression to
severe COVID-19 in immunocompromised people

_ _ . e
Impaired immune response’ Overlap of existing comorbidities

* Immunocompromised patients are older, making
them more likely have underlying conditions
known to be associated with severe COVID-19,
including chronic lung disease, renal disease,
and hypertension

* Both underlying disease and treatment contribute
to an impaired immune response to viral
infection in immunocompromised patients

* They are at increased risk of more severe
infection and bacterial and fungal
superinfection compared with
immunocompetent counterparts e—————— Susceptibility to acute kidney injury?

* Factors that may contribute to COVID-19-related
kidney injury include hypoxia, CRS and a
hypercoagulable state

Cancer-related?3

» Compared with non oncology hosts, people that
have active cancer exhibit:

- Greater susceptibility and more rapid —— Vaccine effectiveness*

progression to pneumonia
» Greater disease severity
* Prolonged viral shedding

* Vaccine effectiveness is known to be lower in
elderly and fragile subjects

CRS, cytokine release syndrome.

1. Fung M & Babek IM. Clin Infect Dis 2021;72(2):340-350; 2. Wang L, et al. Aging (Albany NY) 2020;12(23): 24462-24474; 3. Nakajima Y, et al. J Infect Chemother 2021;27(2):387-389; 4. Singson JRC, et al.
MMWR Morb Mortal Wkly Rep 2022;71(27):878-884.
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ENIHOVA TOV CUHNTOHATOV Kal ouvopopo Long-COVID

|
TWV svn)\n«nv aoBevwv eEakoAoubouv va sxouv TOU)\CIXIOTOV £va oupnTwUa |

NG vooou COVID-19 £Bdouadec ) uAveC YeTa anod o€egia pouvon? :

Mo ouvAOn cupnTwpara:?!

B S -2

Koncoon KepalaAyia AiaTapayn TpixoNTWON Avonvoia
58% 44% JUYKEVTPWONG 25% 24%
27%

=65 eKATOHHUPIA ATOHA NAYKOOMIWG £xouv diayvwobei pe long-COVID-19

(10% ano >651 skaToppupia TEKUNPIWHPEVEC NepINTwoelc COVID-19)4
»  10%-30% TWV HN-VOONAEUOHEVMWV AC0OEVOV
* 50%-70% TWV VOONAEUOHEVOV
» 10%-12% TWV EYPOAIACHEVWV

WHO 0piopog2

“Z0vdpopo Long-Covid” euygavileTal 0 ATONA HE 10TOPIKO
mlavig n enBeBaiwpévng AoipwEng SARS-CoV-2,
ouviBwg 3 HAveG and Tnv é€vap&n Tng COVID-19 pe
CUHNTOHATA Nou diapkouv TOUAAXIoTOV 2 HRVEG Kal Jgv
unopouv va eEnynBouv pe evaAAakTIKn diayvwon

EminAokec3
EupU (aopa, ocupnepIAauBavopEvwy:

Kapdiayyelakeg

1. Lopez-Leon S, et al. Sc/ Rep 2021;11:16144; 2. WHO. https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-(covid-19)-post-covid-19-condition, Accessed 1 Sep 2023. 3. Nalbandian A, et al. Nat Med 2021;27:601-15. 4.

Davis HE, et al. Nat Rev Microbiol. 2023 Mar;21(3):133-146. doi: 10.1038/s41579-022-00846-2
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Long term risk of death and readmission after hospital admission
with covid-19 among older adults: retrospective cohort study

Andrew S Oseran, 2 Yang Song,1 Jiaman Xu,' Issa ) Dahabreh,*? Rishi K Wadhera,*
James A de Lemos,” Sandeep R Das,” Tianyu Sun,’ Robert W Yeh,** Dhruv S Kazi'*

BMJ 2023 ;382 doi: https://doi.org/10.1136/bmj-2023-076222 (Published 09 August 2023)
Cite this as: BM/ 2023;382:e076222

PARTICIPANTS MAIN OUTCOME MEASURES
883 394 Medicare fee-for-service beneficiaries age All cause death within 180 days of discharge.
265 years discharged alive after an index hospital Secondary outcomes included first all cause

admission with covid-19 between 1 March 2020and readmission and a composite of death or readmission
31 August 2022, compared with 56 409 historical within 180 days.

controls discharged alive after a hospital admission

with influenza between 1 March 2018 and 31 August

2019. Weighting methods were used to account for

differences in observed characteristics.

Results The covid-19 cohort compared with the influenza cohort was younger (77.9 v78.9 years,
standardized mean difference —0.12) and had a lower proportion of women (51.7% v57.3%, —0.11). Both
groups had a similar proportion of black beneficiaries (10.3% v 8.12¢, 0.07) and beneficiaries with dual
Medicaid-Medicare eligibility status (20.125 v19.22, 0.02). The covid-19 cohort had a lower comorbidity
burden, including atrial fibrillation (2432 v 29.52¢, —0.12), heart failure (43.42% v 49924, —0.13), and chranic
(oL i TR N [ D EDY TG R R R A PR e VR A fter weighting, the covid-19 cohort had a higher risk
ie, cumulative incidence) of all cause death at 30 days (10.9% v 3.9%;, standardized risk difference 7.0%, 95%
confidence interval 6.8% to 7.2%), 90 days (15.5% v 7.1%; 8.4%, 8.2% to 8.7%), and 180 days (19.1% v 10.5%;

B.6%, 8.3% to 8.9%) compared with the influenza cohort. The covid-19 cohort also experienced a higher risk of
hospital readmission at 30 days (16.0% v 11.2%; 4.9%, 4.6% to 5.1%) and 90 days (24.1% v 21.3%, 2.8%, 2.5%

0 3.2%) but a similar risk at 180 days (30.6% v 30.6%,—0.1%, —0.5% to 0.3%) LR is =R 00le\ el lols Mg RO LS\
risk of death for patients discharged after a covid-19 admission decreased from 17.9%: to 7.2%.

WHAT THIS STUDY ADDS

In this descriptive analysis, among people aged = 65 years who were discharged
alive after an index covid-19 related hospital admission, a high risk of death and
readmission was found within 180 days after discharge

Compared with historical influenza controls, those who were discharged alive
after covid-19 related hospital admission had higher risk of post-discharge
death; this difference, however, was concentrated in the early post-discharge
period

The risk of death after discharge from a covid-19 related hospital admission
substantially declined during the pandemic

All cause death
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Fig 3 | Standardized risk of all cause death and readmission after live discharge from
covid-19 related hospital admission compared with historical influenza controls 25

Oseran AS, et al. Long term risk of death and readmission after hospital admission with covid-19 among older adults: retrospective cohort study. BMJ. 2023 Aug 9;382:e076222. doi: 10.1136/bmj-2023-076222. PMID: 37558240.
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COVID-19

A cohort of 138,818 individuals with SARS-CoV-2 infection and 5,985,227 noninfected control
group from the US Department of Veterans Affairs and followed them for 2 years to estimate the
risks of death and 80 prespecified postacute sequelae of COVID-19 (PASC) according to care
setting during the acute phase of infection

The increased risk of death was not significant beyond 6 months after infection among non-
hospitalized but remained significantly elevated through the 2 years in hospitalized individuals.

In the 3 months post-infection, people who’d had COVID-19 had higher rates of death and many
health conditions including heart failure, diabetes, Alzheimer’s disease, and depression. The
differences between groups declined over time.

Yet even among people who weren’t hospitalized, the risks for about one-third of the health
problems studied remained elevated 2 years later. These people had about a 13% increased risk
of diabetes compared with the no-infection group, for example.

Nonhospitalized
NS Il Outcome

Hospitalized

1

20 a0

Bowe, B., Xie, Y. & Al-Aly, Z. Postacute sequelae of COVID-19 at 2 years. Nat Med (2023). https://doi.org/10.1038/s41591-023-02521-2
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Created from: Estiri H, Strasser ZH, Murphy SN. Sci Rep. 2021;11(1):5322; and Di Fusco M, Shea KM, Lin J, Nguyen JL, Angulo FJ, Benigno M, et al. J Med Econ. 2021;24(1):308-17.

ICU, intensive care unit; ME®, Movada Evtati)g Ogparneiog

1. Estiri H, Strasser ZH, Murphy SN. Sci Rep. 2021;11(1):5322; 2. Wu Z, McGoogan JM. JAMA. 2020;323(13):1239-42; 3. WHO-China. Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19) 2020: www.who.int/docs/default-source/coronaviruse/who-
china-joint-mission-on-covid-19-final-report.pdf (Accessed August 2022); 4. Logue JK, Franko NM, McCulloch DJ, McDonald D, Magedson A, Wolf CR, et al. JAMA Netw Open. 2021;4(2):e210830; 5. Di Fusco M, Shea KM, Lin J, Nguyen JL, Angulo FJ, Benigno M, et al. J Med Econ. 28
2021;24(1):308-17; 6. CDC. People with Certain Medical Conditions: www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html (Accessed August 2022).



OcepaneuTiKn Pootyyion Tng vooou COVID-19

‘EkBeon otov SARS-CoV-2

AcuptrTwaTikoi i

TPOGUNTITWHATIKOI ‘Hma véoog MéTpia vooog 2oBapn vooog Kpioiun véoog

< »
< »

likég

TTOAAATTAQCI0O MGG ®AeypovA

Mo aoBeveic TTou S1aTPEXOUV UYPNAS KivBuvo £££AIENG o€ cofapr VOGO H Beparreia egapraral o6 TV avaykn Tou

COVID-19 a0Bevouc yia CUPTTANpWUATIKO ofuyovo, MV N
] ECMO, aAA& utropei va trepihapBavel Eva n

«  AvTI-IIKA ouvdUAOHO:*

«  mAbs - AvaoToAgig RNA mToAupepdong

- KopTtikooTepoE£Idn

Mowi OsoaTTEICO + AvaoToAeig JAK
+ mAbs

Information outside the scope of domestic approval is included here, please refer to the latest package insert for all treatments. *See guideline for full recommendations. ECMO, extracorporeal membrane oxygenation; JAK, Janus kinase; mAb, monoclonal antibody; MV,
mechanical ventilation; RNA, ribonucleic acid. National Institutes of Health. COVID-19 treatment guidelines. Available at: https://www.covid19treatmentguidelines.nih.gov/. Accessed: Sep 2023.
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Century Plague Century Pandemic

VACCINE APPROVAL TIMELINE
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Comparison of Treatment Options for High-Risk Nonhospitalized Patients With Mild

to Moderate COVID-19

eTable 1. Comparison of Treatment Options for High-Risk Nonhospitalized Patients With Mild to

Moderate COVID-19
Nirmatrelvir-ritonavir' | Sotrovimab? Remdesivirs Molnupiravir?
T (FCTENT e Absolute risk e Absolute risk e Absolute risk e  Absolute risk
of hospitalization or e e e g e g
death) reduction: reduction: 7%— 1% reduction: reduction:
6.3%—0.8% S 5.3%—0.7% 9.7%—6.8%
e Relative risk
e Relative risk reduction: 85% e Relative risk e Relative risk
gglzcuon: « NNT: 17 ;g(i;cuon: reduction: 30%
e NNT:35
e NNT: 18 e NNT: 22
Advanteges e Highly e Highly efficacious e Highly e Oral regimen
Elhcscioe e Monoclonal antibodies S e Not anticipated
e Oral regimen typically safe in e Studied in to have drug
o Ritooavit pregnancy pregnancy interactions
studied (safe) e Few/no drug e Few/no drug
in pregnancy interactions interactions
Disadvantages e Drug-drug e Requires IV infusion e Requires IV e Low efficacy
interactions followed by 1-h infusion on 3
- " e Concern:
observation consecutive 2
days mutagenicity
e Not
recommended in
pregnancy/childr
en

Abbreviations: IV, intravenous; NNT, number needed to treat.

1. Gandhi RT, Malani PN, del Rio C. COVID-19 therapeutics for nonhospitalized patients. JAMA. doi:10.1001/jama.2022.0335




SARS-CoV-2: KUkAoc {wncl2

SARS-CoV-2

AtreAeuBépwon

Metdgpaon
nkoU RNA

MpwredAuon
Eicobog

TOU LoV

3CLpro

™M
% PiBéocwpua ﬁ ' prov

RNA
(k6
yovidiwpa)

MoAuTrpwTeivn

3CLpro, 3-chymotrypsin-like protease; Mpro, kUpia mpwtedon; RARp, RNA-dependent RNA polymerase; RNA, ribonucleic acid.
1. Pluskota-Karwatka D, et al. J Pharm Anal 2021;11(4):383-97; 2. V'Kovski P, et al. Nat Rev Microbiol 2021;19(3):155-70.
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2nuaoia tng 3CLpro otov kUkAo {wrig tou SARS-CoV-21

SARS-CoV-2

AtreAeuBépwon Metdgppaon MpwtedAuon AvTiypaen/
RNA MeTaypaen

Eicobog ST P F O 7 3 2 1 3 3 2
oto Awnvpawn';/Mavaccpnc
KUTTOpO ‘ PiBéowua 3CLpro (RTC)

(Nirmatrelvir)

p (MprO)‘?
DL S L

RNA MoAutTpwTeivn
(16 yovidiwpa)

3CLpro, 3-chymotrypsin-like protease; Mpro, kUpia TTpwtedon; RdRp, RNA-dependent RNA polymerase; RNA, ribonucleic acid; RTC, replication and transcription
complex.

1. Steinkihler C. Viral Proteases. In: Offermanns S, Rosenthal W (eds). Encyclopedia of Molecular Pharmacology. 2008, Springer, Berlin, Heidelberg. Available at:
https://doi.org/10.1007/978-3-540-38918-7_146. Accessed: November 2021; 2. V’kovski P, et al. Nat Rev Microbiol 2021;19:155-70; 3. Owen DR, et al. Science
2021;374(6575):1586-93; 4. Mengist HM, et al. Front Chem. 2021 Mar 12;9:622898.



Paxlovid: PF-07321332 + Pwtovaipn

PF-07321332 (Nirmatrelvir) Pitovafipn
Q AvaoTéAAel TNV KUPIA TTPWTEGON TOU 4 AvaoToAeag  mpwredong  Tou  HIV-1
SARS-CoV-2 (Mpro) [ava@épeTal £TTiONG Aev gival amroreAsouarikn évavri tn¢ Mpro

wg 3C-like (3CLpro) A nsp5 mpwredon] + Tou SARS-CoV-2

0 O TMPWTOC HIKPOHOPIAKOS OVTI-IIKOG d ®PappakokivnTiKOg  €vioxXutng  (booster):

z z z 2& xaunAéc 80o¢cig, mrapéxel auénuéveS OUYKEVIPWOEIS
TTapaAyovTa 1A Vv I0IKQ V
P V, S GX£6 gpevos £ 5 o rou PF-07321332 oro mAdaoua, avaoréAAovra¢ rtov
avaoTéAAEl Tov SARS-CoV-2 peraBoAioud rou yéow tou CYP3A

1.PAXLOVID TMMepiAnwn XapaktnpioTikwy [Mpoidviog 07/2022 2. EUA PAXLOVID Fact Sheet for Healthcare Providers, Aug 2022. 3. Rubin et al. N Engl J Med. 2022 Feb 16. doi:
10.1056/NEJMe2202160 4. Hammond J et al. N Engl J Med 2022. 386:1397-1408.



PF-07321332 (Nirmatrelvir) o EJ

» AvaotoA£ac tne KUpLOC MpwTtedong MP g

O 1°S pkpopopLakoc tapayovtac l0Lka oxedlaopevoc yia dpaon evavtt SARS-CoV?2

v' AeOHEVETOL OTO EVEPYO KEVTPO TNC MP™ IpWTEAONC
v" AvaotéleL tn Spdaon tng MP

v Mapepnodilovrac tov MoANATA0CLOOMO TOU LoU




O poAoc¢ tn¢ npwteaong MP™© gtov moAAanAaclaco tov SARS-CoV-2
MP© ) 3CLPr (3-Chymotrypsin-Like) protease

Nailel mpwtelovTa pOAO OTNV PWTEOAUGN
" ALOOTIA TLC TIOAUTIPWTELVEC TOU KOPpwVOioU o€ ULKPOTEPEC U SOULKEC TIpwTELVEC (NSPs)

= OuLNSPs avadiatdocovtal Kot TEALKA oxnuati¢ouv to cUUMAeya avtlypodnc/uetaypodnc

Autoproteolysis Proteolysis Replication / transcription
MP@js cleaved off in a self- MP™enables the nonstructural protein subunits Subsequently, this leads to the formation of the
catalysed intramolecular to be cleaved off the polyproteinand replicase-transcriptase complex, which is
reaction. rearranged. essential for the viral lifecycle.
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3CL-MP™: ‘Evac EAKUOTLKOC BDEPATTEUTIKOG GTOXOC

Eival amrapaitnTn Via ToV KUKAO TTOAAATTAQCI0CIOU TOU 10U
1 (eTTeCEpYaOia TWV TTPOOPOPWYV TTOAUTTPWTEIVIKWV EVWOEWYV TOU 10U O€
AEITOUPYIKEG HOVADEG)

‘Exel xapnAn meavoeTnTa EKTOG OTOXO0U SPpaOTIKOTNTAG,
AGYW aATTOUCIAC YVWOTWYV avOpwTTIVWV avaAdywv

SARS-CoV-2 Mpro

3 Eival kaAd diaTnpnuévn TTPWTEIVN BECA OTNV OUAdA TWV KOPWVOIWV

3CLpro, coronavirus 3-chymotrypsin-like-protease; Mpro, kUpla mpwtedon. Image source: modified from Vladimir Frecer et al., RSC Adv., 2020, 10, 40244
1. Owen DR, et al. Science 2021;374(6575):1586-93; 2 Ahmad B, et al. Int J Mol Sci 2021;22(17):9124; 2. Yang H, et al. PLoS Biol 2005:3(10):e324; 3. Razali R, et al. Microorganisms 2021;9(12):2481. 4. Rubin et al. N Engl J Med. 2022 Feb 16. doi:
10.1056/NEJMe2202160 5. Hammond J et al. N Engl ) Med 2022. 386:1397-1408. 40



Nirmatrelvir Retains Consistent, Potent in-vitro
Anti-viral (AV) Activity Across SARS-CoV-2 Variants

Variant Fold EC;, Relative to

Variant Mpre Mutations WT EC,, (n23)2
Washington Wildtype --
Alpha N/A (same as WT) ~1
Beta B.1.351 K90R (99%) ~4
Delta N/A (same as WT) ~0.5
Gamma N/A (same as WT) ~1
Lambda G15S (93%) ~0.6
Omicron BA.1 P132H (100%) ~0.5
Omicron variants: BA.2 P132H (100%) ~1
BA.2.12.1 P132H (100%) ~0.6
BA.4 P132H (100%) ~0.6
BA.5S P132H (100%) ~0.6
BF.7° P132H (100%), P252L (31%), F294L (70%) ~1
BF.7° P132H (100%), T2431 (100%) ~0.8
BQ.1.11b P132H (100%) ~0.9¢
BQ.1P P132H (100%) ~1
XBB.1.5b P132H (100%) ~1

a. Cell type — Vero E6 P-gp KO or Vero E6 TMPRSS2; b. New data as of Feb. 27, 2023; ¢. n=2

Source: Pfizer Internal Data, Report #042713 cC-8

*Tain vitro dedopéva Sev cuoyetilovtal amapaitnTa Ke KAWVLKY amoTEAECUATIKOTNTA.

1. FOOD AND DRUG ADMINISTRATION (FDA) Center for Drug Evaluation and Research (CDER) Antimicrobial Drugs Advisory Committee (AMDAC) Antimicrobial Drugs Advisory Committee Meeting, 3/16/2023, Available at: March 16, 2023 Meeting of the Antimicrobial Drugs Advisory
Committee Meeting (fda.gov) Accessed: Sep 2023



https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download
https://www.fda.gov/media/166238/download

SARS-CoV 2 :‘Evac dtapkwc petafaAAOpevocg LOC-
Avarntuén avtoxnc otn NippotpeABipn;

" [lpo¢ 10 MAPOV XwPLc eudavion HeTaAAAEswV
o€ KAWLKA oTteAEXN Tou va tpocdidouv avioyn

» Xwplc ouoxetion He eudavion ovtoxng To
dawouevo Rebound

= Auvvati n onuiovpyia PETOAAAEEWV QVTOXNC
ToOu U oT1o0 epyaotnplo (KAmoleg €xouv
noapatnpenOel kalt oe PUOLKA OTEAEXN XwPLC
£€kBeon oe vippatpeABipn)

" AU&non oe poodatec EMONULOAOYLIKEC LEAETEC
NS SUVAULKAC METOAAAEE WV TOU LOU

1. Iketani S et al. Nature 2022



Pwtovaipn

Evdeikvutal oe ouvbuaopo pe AAAOUC QVTIPETPOIKOUC TAPAYOVTEC yla TN
Bepaneiac  acBevwv TOU  €xouv  TMPooPBAnNOsl amd Tov  HIV-1
(evnALKeC Kal TodLa nALkiag 2 eTwv Ko avw)

Xpnolpomoleital we GappaAKOKLVNTLKOC EVIOXUTNG 0€ OUVOUOOUO HE AAAOUG
HIV OVOLOTOAELC TIPWTEACNG o€ XOAUNAOTEPN doon
(100mg/200mg pia €we dUo PpopeC NUeEpNoiwe avaAloya LE TOV TapayovTa)

loxupoc avootoAéoc Ttou CYP3A4 pe yvwoto Tmipodid aoddaAelog
(oL meploootepec AE mapatnpouvtatl os uPpnAotepec dooelg : 600 mg duo
$opeg nuepnaoiwg)

Aev eival Spaotikn €vavtl tou SARS-CoV-2

AE: AvemmB0unTeg evEpyeieg
1. Paxlovid T[epiAnwn XapoktnpioTikwv [lpoidvrog 01/2022 2. Paxlovid-epar-public-assessmentreport 2022. AiaBéoiyo o€ https://www.ema.europa.eu/documents/assessment-report/paxlovid-epar-public-assessment-report_en.pdf,

TeleuTaia TpoéaBacn 27 Maptiou 2022 3. Cooper, CL et al. Clin Infect Dis 2003 15;36(12):1585-92 4. Owen, D et al. Science. 2021 doi: 10.1126/science.abl4784 5.Norvir SmPC, Aiab¢oipo og: http://www.emea.europa.eu/TeAeuTaia TTpdoBacn 27
Maprtiou 2022
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H Prtovaipn w¢ papraKoKvnTKOC eVioXuTic tov PF-07321332

H PitovaBipn avaotéAAel Tov diapeocoAaBoupevo atrd 1o CYP3A petaBoAioud tou PF-07321332,

TTAPEXOVTAG AUENHUEVES CUYKEVTPWOEIS Tou PF-07321332 oTo TTAGOMa

100000
Single ascending dose

= 10000

=
5
% -E- 1000 Therapeutic threshold
26 (EC,, SARS-CoV-2)
cC -lr-u’ ________________________________________
25 100-
o €
=9

5 10 - Single dose Single dose of

© of PF-07321332 PF-07321332;RTV

1 I I I I I I I 1

0 6 12 18 24 30 36 42 48
Time (hr)

ECg4o, 90% effective concentration
1. Owen, D et al. Science. 2021 doi: 10.1126/science.abl4784 2. Paxlovid MNepiAnwn XapaktnpioTikwy MNpoiévrog, 01/2022.



EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

COVID-19: EMA recommends conditional
marketing authorisation for Paxlovid

News 27/01/2022

Update: Paxlovid is now authorised across the EU. This follows the granting of a

conditional marketing authorisation by the European Commission on
28 January 2022.

PF-0732133/Pwtovafipn
To MPWTO AVILKO PAPLAKO QO TOU CTOMOTOG IOV
gykpivetau otnv E.E. yia tn Ogpamneia tng COVID-19

To PF-0732133/PttovaBipn evdeikvutal yia tn Oepamneia
TNC VOGOU ToU Kopwvoiov 2019 (COVID-19) o eVAALKEC

v yLaL TOUC Omoilouc SV amaltteitol GUUITANP WLLOTLKE
Xxopnynon o§uyovou

KAI

v’ oLomnolot éxouv auénuévo Kivbuvo eEENLENC ot
cofapn voco COVID-19

1. https://www.ema.europa.eu/en/news/covid-19-ema-recommends-conditional-marketing-authorisation-Paxlovid, Accessed: 02/06/2022

2. PAXLOVID MepiAnyn Xapaktnplotikwy Mpoidvtog 07/2022



Evaluation of Protease Inhibition for COVID-19 in High-Risk Patients
(EPIC-HR):
Study of oral PF-07321332/ritonavir Compared with Placebo in
Nonhospitalized High-Risk Adults with COVID-19

The WEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Oral Nirmatrelvir for High-Risk,
Nonhospitalized Adults with Covid-19

Jennifer Hammond, Ph.D., Heidi Leister-Tebbe, B.S.N.,

Annie Gardner, M.P.H., M.5.P.T., Paula Abreu, Ph.D., Weihang Bao, Ph.D.,,
Wayne Wisemandle, M.A., Marylynn Baniecki, Ph.D., Victoria M. Hendrick, B.5c,,
Bharat Damle, Ph.D., Abraham Simén-Campos, M.D., Rienk Pypstra, M.D.,
and James M. Rusnak, M.D., Ph.D., for the EPIC-HR Investigators®




EPIC-HR: ZxebLa0MOC

Tuyowortotnpévn (1:1), SutAa-tudAn, eAsyXOpevn HE ELKOVIKO dappako peAétn daonc I/l

KUpLo KataAnKTiko
‘ Day 1 Day 5 GNMUELO NuUEPQ 28

Nirmatrelvir 300 mg + Ritonavir 100 mg
Q12H

Mn voonAguodpevol,
OUMITTWHOTIKOL EVAALKEC LE

(n=1120)

Follow-up
(24 eBéopadec)

EPYOOTNPLOKA ETURERBALWHEVN
Stayvwon COVID-19 kat uPnAo

kivéuvo e€€Méng oc coPapn vooo Placebo Q12H
(N = 2246) (n=1126)

KUpro kataAnktiké onpeio: Moocooto voonAewwv Adyw COVID-19 i/kan Bavdtwv
QIO OTOLaONTIOTE ALTLA EWG TNV NUEPQ 28

Hammond J, et al. N Engl J Med. 2022; 386:1397-1408.



EPIC-HR: Kputipla €vraénc

Kputnpla évraéng Mapayovteg Kivéduvou

e HAwia 260 stwv
*  BMI>25 kg/m?

*  Kamnviopa

v" HAKia 218 eTwv

v EmBefaiwpévn Aoipwén amd SARS-CoV-2 evrog

5 NUEPWV TTPIV TNV TUXAIOTIOINGN *  AvoookateotaApevol (ouunepthapBavovtag Aoipwén amo HIV pe CD4 <200

mm3 kot ukd ¢optio <400 avtiypada/mL) 1 mopaATETOUEVN LOTPOYEVAG
QVOOOKATAOTOAN
v "Evapén Twv onueiwv/oupTTwpdTwy TnGg COVID-
19 &vr6g 5 nuepwv TIPIV atmd TNV nUEPA TG
TUXOI0TTOINONG

Xpovia nmveupovomnadesia
*  Xpovia kapdlayyeLokn vooog
*  Xpovia vedplkr vooocg
v 21 onpueio/o0umTwua TnG COVID-19 opév TRV ApemavoKUTTAPLKR VOOOG
nUEPA TNG TUXAIOTTOINONG *  Ynéptoon

*  Awping

v 21 XOpPOKTNPIOTIKO 1 UTTOKEIPEVN 1aTPIKAR °*  Kapkivog
KOATAOTAOON OXETICOMEVN HE auinuévo Kivduvo

; U HE Nevpoavamtuélakeg StatapaxeC f AANEC CUVOETEC LATPLKEG KATAOTAOELG
eE€AIEnNg og ocofapn véoo COVID-19

*  E&aptnon amo LatpLkr TexVoAoyia

1. Hammond J, et al. N Engl J Med. 2022; 386:1397-1408. 2. PAXLOVID MepiAnwn XapaktnpioTikwy Mpoiévtog 07/2022



MeA€tn EPIC-HR: H NippatpeABipn/ptovaBipn HELWOE GNHAVTIKA TOV
Kivbuvo voonAeiog 3 Oavatou

NippatpeABipn/pitovaBipn: Meiwon Tou oxeTiKoU KivoUvou voonAeiag Tou oxeTieTal e Tnv COVID-19 1} 6dvaTto atod otroiadnTroTe aiTia €wg TNV Huépa
28 o€ oX€ON UE TO EIKOVIKO QAPUAKO OE PN VOONAEUOUEVOUG CUUTITWHATIKOUG EVAAIKEG Pe vooo COVID-19, ol otroiol gixav auénuévo Kivduvo eEEAIENG O¢€

coBapnA voco COVID-19 (TrpwTapXIko TEAIKO onueio).1?

2T0UG aoB¢eveig TTou EAaBav d60on evidg 5 nUeEpWV ATTd TV
évapén TwWV CUUNTTTWHATWY

ME“"‘"], YToUGg aoBeveic TTou EAaBav 360N EVTOC 3 NUEPWYV ATIO TNV
ZXETIKOU Evapén TWV CUNTITWHATWV

Kwéuvou

2TOUG 000EVEiG 65 ETWV KAl Avw?

*OMoLoLouppetéxoviegmou EAaBav Bepaneia, pe évapén CUMMTWHUATWY £ 5 NUEPEC, OL OToloL KaTd TNV évapén dev EAaBav, oUte avapevotav va AdBouv aywyn Le Oepamneutikd HOVOKAWVLKO avtiowpa yia tnv COVID-19 p<0,0001
#*OAoL ol ouppetéxovtegmou éAapav Bepaneia, e évapén cupntwudtwy < 3 nuépeg, oL onolol katd tnv évapén Sev Elapav, oUTE avapevoTav va AdBouv aywyr HE BEPATEUTIKO LOVOKAWVIKS avtiowa yia thv COVID-19,p<0,0001.
$p<0,0001 (pnéow x2), Yrohoylopds peiwong oxetikol kivdUvou (RRR):3 Melwon oxeTikoU kiv6Uvou (RRR) % = (AOAUTOG kivEUVOG GUUBAVTWY 6TNV OHASa eAEyxou-ATIOAUTOC KivEUVOG GUUBAVTWY oTNV opdda napépfaong)/

AmnoAutog kivduvog oupBavtwy otnv opdda eAéyyxou x 100.
MeAétn EPIC-HR: Evaluation of Protease Inhibition for COVID-19 in High-Risk Patients.

1Hammond etal.2022.N EnglJ) Med. 386:1397-1408.2. BMJ Best Practice https://bestpractice-bmj-com.eul.proxy.openathens.net/info/toolkit/learn-ebm/how-to-calculate-risk/, Accessed: 1 Sep 2023
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Key secondary efficacy endpoint: Analysis of primary endpoint in the full mITT1 population*

Nirmatrelvir/ritonavir (N=1039, Event=8)
Placebo (N=1046, Event=66)
*  Endpoint: Proportion of participants with COVID-19-related 90-
hospitalisation or death from any cause through Day 28 g .
- . 80+ S o Nirmatrelvir+ritonavir vs. placebo: Difference, =5.62% (95% CI, -7.21 to
*  mliTT1: All subjects who received >1 dose of study —_ g o] -4.03) P ' (
. . . . . . X £
intervention, with >1 post-baseline visit through Day 28, < oM = 7 P<0.001
. . ) [ E -
treated within five days of symptom onset, and who at o g 5
. . . . L S 4+
baseline did not receive nor were expected to receive mAb < 60 S 3
et o
treatment for COVID-19 (N=2,085) 2 s
(2] < N
© 504 £ o ——
o g‘ E)leiéiéé;éE)ZLlO].llllle3ll4ll51l61l7ll81l9ZlOleZl22l32l42l52l62l72l8
g o Time to COVID-19-Related-Hospitalisation or Death (Days)
£ 40
o
©
5 307
S
S 20-
x
10
O-

*The cumulative percentage was estimated for each treatment group with use of the (I) i é é 21 T é % é é lIO 1l1 ll2 1-3 1-4 ll 1I6 1-7 1I8 1-9 2-0 2-1 2-2 2-3 2-4 2- 2I6 2|7 2I8
Kaplan—Meier method. The inset shows the same data on an expanded y axis. 5 5 5

Time to COVID-19-Related-Hospitalisation or Death (Days)
mAb, monoclonal antibody; mITT, modified intent-to-treat. No. at risk
Nirmatrelvir/ritonavir 1039 1034 1023 1013 1007 1004 1002 1000 997 995 993 993 993 993 992
Pl bo 1046 1042 1015 990 977 963 959 959 955 953 951 948 948 948 945
Hammond J, et al. N Engl J Med 2022;386(15):1397-408. aceme



Key secondary efficacy endpoint: Subgroup analysis (mITT1 population)*
Consistent trend across secondary endpoints

*  Endpoint: Proportion of participants with COVID-19-related hospitalisation or death from any cause through Day 28

*  mliTT1: All subjects who received 21 dose of study intervention, with 21 post-baseline visit through Day 28, treated within five days of symptom onset,
and who at baseline did not receive nor were expected to receive mAb treatment for COVID-19 (N=2,085)

Category Nirmatrelvir 300 mg; ritonavir 100 mg Placebo Difference in % (95% Cl)
n/N n/N
Overall (mITT1) —e—i : 8/1,039 66/1,046 -5.62(-7.21, -4.03)
Symptom onset duration: <3 days ——i : 5/697 44/682 -5.81(-7.78,-3.84)
Symptom onset duration: >3 days —— : 3/342 22/364 -5.23(-7.91, -2.55)
Age: <65 years —e—i i 7/908 46/909 -4.35(-5.91, -2.79)
1
Age: 265 years k < : 1/131 20/137 -13.93(-20.07, -7.80)
Gender: Male —— : 4/520 41/540 -6.93 (-9.32, -4.53)
Gender: Female —— : 4/519 25/506 -4.23 (-6.29,-2.17)
BMI: <25 kg/m? —— : 1/209 9/207 -3.88 (-6.83, -0.94)
BMI: 25—<30 kg/m? —e— ! 3/458 28/466 -5.44 (-7.75, -3.13)
BMI: 230 kg/m? —— ! 4/371 29/373 -6.85 (-9.82, -3.87)
Diabetes mellitus = Yes k ® i : 2/125 9/127 -5.51(-10.51, -0.52)
1
Diabetes mellitus = No ——i : 6/913 57/919 -5.63 (-7.30, -3.96)
Baseline SARS-CoV-2 serology status: Negative —— : 7/487 58/505 -10.25(-13.28,-7.21)
Baseline SARS-CoV-2 serology status: Positive '—.—': 1/540 8/528 -1.34 (-2.45,-0.23)
Received/expected to receive COVID-19 mAbs treatment: Yes F ® : 1/70 2/69 -1.51 (-6.40, 3.37)
Received/expected to receive COVID-19 mAbs treatment: No —— : 8/1,039 66/1,046 -5.62(-7.21,-4.03)
1
-24 -20 -16 -12 -8 -4 0 4

Difference in % from placebo

*Differences in the proportions (95% Cls) estimated for each treatment group using the Kaplan—Meier method.
BMI, body mass index; Cl, confidence interval; mAb, monoclonal antibody; mITT, modified intent-to-treat; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Hammond J, et al. N Engl J Med 2022;386(15):1397-408.



Key secondary efficacy endpoint: Subgroup analysis (mITT1 population)*
Consistent trend across secondary endpoints

*  Endpoint: Proportion of
participants with COVID-19-
related hospitalisation or
death from any cause through
Day 28

*  mliTT1: All subjects who
received 21 dose of study
intervention, with 21 post-
baseline visit through Day 28,
treated within five days of
symptom onset, and who at
baseline did not receive nor
were expected to receive mAb
treatment for COVID-19
(N=2,085)

*Differences in the proportions (95% Cls) estimated for each
treatment group using the Kaplan—Meier method.

Cl, confidence interval; HIV, human immunodeficiency virus; mAb,
monoclonal antibody; mITT, modified intent-to-treat.
Hammond J, et al. N Engl J Med 2022;386(15):1397-408.

Category

Overall

Cigarette smoker: Yes
Cigarette smoker: No
Diabetes mellitus: Yes
Diabetes mellitus: No
Immunosuppression: Yes
Immunosuppression: No
Chronic lung disease: Yes
Chronic lung disease: No
Hypertension: Yes

Hypertension: No

i

Cardiovascular disorder: Yes i @
Cardiovascular disorder: No
Chronic kidney disease: Yes
Chronic kidney disease: No

Device dependence: Yes

Device dependence: No

HIV infection: Yes

HIV infection: No

Sickle cell disease: No
Neurodevelopmental disorder: Yes
Neurodevelopmental disorder: No
Cancer: Yes

Cancer: No

******i.j*'**

-40 -36 -32 -28 -24 -20 -16 -12 -8 -4
Difference in % from Placebo

I . el T e e

Nirmatrelvir 300 mg; ritonavir 100 mg
n/N (%)

8/1039 (0.770)
4/405 (0.988)
4/632 (0.633)
2/125 (1.600)
6/913 (0.657)
0/6
8/1032 (0.775)
0/58
8/980 (0.816)
5/338 (1.479)
3/700 (0.429)
0/39
8/999 (0.801)
0/6
8/1032 (0.775)
0/3
8/1025 (0.780)
0/0
8/1038 (0.771)
8/1038 (0.771)
0/1
8/1037 (0.771)
0/5
8/1033 (0.774)

Placebo
n/N (%)

66/1046 (6.310)
17/424 (4.009)
49/622 (7.878)
9/127 (7.087)
57/919 (6.202)
0/6
66/1040 (6.346)
2/34 (5.882)
64/1012 (6.324)
42/351 (11.966)
24/695 (3.453)
11/46 (23.913)
55/1000 (5.500)
0/7
66/1039 (6.352)
0/1
65/1037 (6.268)
0/1
66/1044 (6.322)
66/1046 (6.310)
0/1
66/1045 (6.316)
0/6
66/1040 (6.346)

Difference in % (95% Cl)

-5.619 (-7.207, -4.031)
-3.045 (-5.164, -0.926)
-7.380 (-9.627, -5.134)
-5.512 (-10.510, -0.515)
-5.634 (-7.305, -3.963)
0.00 (0.000, 0.000)
-5.651 (-7.249, -4.053)
-5.974 (-14.006, 2.057)
-5.585 (-7.209, -3.961)

-10.614 (-14.294, -6.935)

-3.066 (-4.526, -1.605)

-23.913 (-36.240, -11.586)

-4.770 (-6.309, -3.231)
0.00 (0.000, 0.000)
-5.658 (-7.257, -4.059)
0.00 (0.000, 0.000)
-5.557 (-7.148, -3.966)
-5.631 (-7.222, -4.039)
-5.618 (-7.207, -4.030)
0.00 (0.00, 0.00)
-5.624 (-7.214, -4.034)
0.00 (0.000, 0.000)
-5.652 (-7.250, -4.055)



EPIC-HR: Asutepelov KOTOANKTLKO ONUELO
MetaBoAn tou uwkou @optiov (MITT mAnduouog)

«  ZUYKPLTLKA LLE TO ELKOVIKO papuako, n Oeparneia pe NippatpeABipn/pitovaBipn ocuoXeTioTNKE ME
nepinov 10 popéc peyaAltepn peiwaon tou ukoU poptiov o€ pvoPpapuyylka deiypata Ewg tn péEpa 5

Overall population (mITT)

Nirmatrelvir/pwtovaBipn: Mewpévo
LKO GopTio TNV NUEPA 5 KaTA EMUTAEOV
0.868+0.105 log,, avtiypada avda ml

Nirmatrelvir/ritonavir
(95% Cl, =1.074 to —0.6615, P<0.001)

Mean change
from baseline
A

, oy , Placebo
O€ OXEON HE TO ELKOVLKO PAPUAKO, OTOV 6
n Oepamneia fekivnoe evidg 3 nuepwv
arnd TNV ELPAVION CUUMTWUATWV* -8
123456 7 8 91011121314
Days
n Baseline Day 3 Day5 Day 10 Day 14
Nirmatrelvir; ritonavir 552 529 508 502 507
Placebo 553 525 507 475 500
Mean (+SE) change from -0.55 -0.8 -0.44 -0.16
baseline vs placebo 10.11 10.10 +0.10 10.08
P-value <0.001 <0.001 <0.001 <0.045

Note: Geographic region, symptom onset duration, baseline SARS-CoV-2 serology status, baseline viral load and nasopharyngeal sample site were covariates along with participant as a random effect. mITT, modified intent-to-treat; SE, standard error of the mean.

Hammond J, et al. N Engl J Med. 2022; 386:1397-1408.



Patients (%)

EPIC-HR
COVID-19—-Related Hospitalisation (mITT1)

£86.1% Hospitalisation* Hospitalisation duration

8 - A84.1% «»n 100 A A88.8%

7 | n=65 g p<0.000

6 - n=57 = 80 A 1 73,3
©
o

S - S 60 -

4 A —

3 - A100% B 40 A

h <
i n=9 n=9 n=9 -CCJ 20 - 8.2
I n=[TIMH @ ’
o | | (TIMHTF g o mmmmm |
Hospitalisation ICU admission Non-ICU hospitalisation Nirmatrelvir/ritonavir (h=1039) Placebo (n=1046)

® Nirmatrelvir/ritonavir (n=1039) = Placebo (n=1046)

- Fewer hospitalisations were reported among those who received nirmatrelvir/ritonavir compared with placebo

No patients in the nirmatrelvir/ritonavir group and 9 patients in the placebo group were admitted to the ICU
Mean days of hospitalisation per 100 patients was significantly reduced among nirmatrelvir/ritonavir treated patients

- Among hospitalised participants with known discharge status, 100% of those who received nirmatrelvir/ritonavir were

discharged to home self-care vs 52.9% of those receiving placebo

*Not limited through Day 28.

A, percentage reduction with nirmatrelvir/ritonavir compared with placebo.
ICU, intensive care unit; mITT1, modified intent-to-treat 1.

Hammond J, et al. Poster presented at IDWeek 2022. Poster 1156.



EPIC-HR
Patients who Received Oxygen Supplementation for COVID-19

A100%
6 -
5 u
n=4

4 u
S
g %]
c
QL 24
g

1 u

N=[TIMH]
0 7 T
Oxygen support for COVID-19 Mechanical ventilation

® Nirmatrelvir/ritonavir (n=1120) = Placebo (n=1126)

- 81.5% RRR in requirement for oxygen support for COVID-19

- None of the patients in the nirmatrelvir/ritonavir group vs 4 patients in the placebo group received mechanical ventilation

A, percentage reduction with nirmatrelvir/ritonavir compared with placebo.
RRR, relative risk reduction.

Hammond J, et al. Poster presented at IDWeek 2022. Poster 1156.
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EPIC-HR: Aebdopéva aodpaleioc*

AveraBiee Evépyaes A ey eABlpn/peovapl e i
Ornowadnrote AE 22,6 % 23,9%
2oBapéc AE 1,6% 6,6%

AE ntou obnynoe os Stakonn tng depanciag 2,1% 4,2%

v O1 mio ouxvég AE 1Tou avagépOnkav katd Tn didpkela Tng Bepartreiag pe NipparpeABipn/pitovaBipn ATav duoyeucia (4,6%), didappoia (3,0%),
Ke@aAaAyia (1,2%) kai éueTog (1,2%)!

v O1 aoBeveic TTou €AaBav NippatpeABipn/pitovaBipn su@dvicav Aiyotepec coBapéc AE o€ oUykpion HE TO €IKOVIKO @dapuako (1,6% évavt 6,6%) kal
Ayotepeg AE TTou 0drjynoav g€ diakoTrA TnG Bepartreiag (2,1% évavt 4,2%)2

v 'Ewg TNV nuépa 34 kauia oofapry AE dev 0drynoe oe Bavarto petalu Twv acBevwy Tou éAapav NipuatpeABipn/pitovaBipn, aAAd uttipxav 13 8avarol
oTNV ouJAda Tou eIKoVIKOU QapudKou, ol otroiol axeTifovtav he TRV COVID-192

* Baoikd dedouéva atrd Tov TANOUOHO aoc@dAglag: OAol ol aoBeveic TTou EAaBav TOuAdxIoTov pia d0on Tou QAPUAKOU ) TOU €IKOVIKOU QOPUAKOU).

O1 gpeuvnTég oUVEAEEaV evepyd dedopéva aoPAAEIag Ewg TNV nuépa 34

1.PAXLOVID NepiAnPin Xapaktnplotikwy Mpotdvtog 07/2023 2. Hammond J et al. N Engl J Med 2022. 386:1397-1408.
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Treatment for COVID-19 outpatients that are at high risk of severe outcomes
is available and recommended by treatment guidelines?

Therapies that directly target SARS-CoV-2 are anticipated to have the greatest effect early in the course of the disease?

@i‘& Population

This recommendation
applies only to people with
these characteristics:

WHO recommendations for patients with non-severe COVID-19
at highest risk of hospitalisation:?

* A strong recommendation for nirmatrelvir / ritonavir
e Also an option for pregnant and breastfeeding women

* A conditional recommendation for molnupiravir

e A conditional recommendation for remdesivir

-

H Patients with
ﬂ confirmed
COVID-19

Interventions

Strong
recommendations in
favour

https://app.magicapp.org/#/guideline/nBkO1E

adults/clinical-management-of-adults-summary/

Weak or conditional

favour

4 Q Q=

recommendations in |

Disease severity \
Non-severe Severe Critical

¢ Absence of *  Oxygen 0 Requi_rgs life

signs of severe saturation <90% sustaining

or critical on room air treatment

disease *  Signs of 0 Acut.e
pneumonia respiratory

*  Signs of severe distress

respiratory syndrome
distress * Sepsis

* Septic shock

Pregnant or lactating women
can now be offered

IL-6 receptor Al thLee
blockers may be

combined

nirmatrelvir and ritonavir in
shared decision making

Nirmatrelvir
and ritonavir

Molnupiravir

Mitigation strategies to
reduce potential harms
should be implemented

— Remdesivir Remdesivir

WHO treatment algorithm? J

https://www.covid19treatmentguidelines.nih.gov/management/clinical-management-of-
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OepaneuTtiko¢ alyoplOpoc evnAikwv MH voonAevopevwv aacOevwv tng
EAANVIKAC Etapeiac Aotpwéewv kat tng EAANnViIKAC NMvevpovoAoyikng Etatpeiog
(AvaBswpnon 17-10-2022)

ATMOTEAECHATIKOTNTA

OTNV EYKPLTIKA HeAETN Evkplon EMA Napatnpnosig

AvTL-uko pappako

ZelpA EMAOYAC

Mpocoyxr ot GaPUAKEUTIKES

1 Nlpl.latpEABlpn / 88% NAI aMnAemuSpdoels. Aev xopnyeitat oe
. pttovaBipr] 0 aoBeveic pe e-GFR<30 mL/min f
NMATIKA AVEMAPKELD Katnyopiag C
, To Yroupyeio Yyeiag ev mepthappavet
2 PE|.15£0' lBlpr] 87% NAI QKON TN PEUSESIBIPN OTOL AVTL-LKE
. ’ ’ ddpuaka tou yopnyouvrat
(tpln HEPO OXN ua) og €WVOoOKOUELOKOUG aoBeveic
3 Tixagevimab/ 50% NAI MPOGOXT OTIC AANEPYIKES
| cilgavimab WP
Mo xprion HOVOo €AV KO0 amo Tig
’ o niponyoU uevec Bepamneieg dev eival
4. MoAvourntpafipn 30% ()] SuaBeouun. 1 £y 1 yopryror T Sev

elvat epiktn 1 KAWVIKA KatdAAnAn

Inueiwon: Eav €vag aocBevng XPELAOTEL ELCAYWYR OTO VOGOKOMELDO UETA TNV €vapén tng mpwipng Bepamneiag, o Bepdnwyv Latpog
Uropel va emAEEEL TNV OAOKANPWON TOU OXNUATOC Le nirmatrelvir / ritonavir, pepdeolBipn n poAvournipafipn.

Source: OgpaMEUTIKOG OAYOPLOUOC EVAALKWY HN-voonAsuduevwy acBevwv pue COVID-19 (AvaBewpnon 17-10-2022). Alabgoiuo os: https://www.loimoxeis.gr/. Teheutaia tpocBaon: 09/2023.



OepaneuTtiko¢ alyopOpocg evnAikwv NOZHAEYOMENQN acBsvwv pe COVID-19 tng
EAANVIKAC ETapeiac Aotpwéewv kot tng EAANvikAC NMvevpovoAoyilkng Etatpeiag
(AvaBewpnon 17-10-2022)

2oBapotnta Nooou Oepanesvutikn nNapepufoaon

v’ g aoBeveic dvev napayoviwv Kwwduvou yla emdeivwon Sev
Xopnyettat 61k GOPUAKEVTIKN aywyn

NoonAguopevoc acOevic He QT v’ g aoBeveic pe apdyovteg KivdUvou yla emtdeivwon xopnyeitat
vocoo nov dev xpnleL mapoxng MECO 0TO VOOOKOMELDO MPWLKN Beparmeia yia tTnv anoduyn tng
CUUNMANPWHATIKOU 0§uyovou npoodov o coBfapn voco

v’ T TG Oepamnevutikég eMAOYEC KO TNV TPOTEPALonoinon >
OepaTEUTIKOG AAYOPLOMOG UN-VOGNAEUOUEVWV AGOEVWV

Source: OgpaMEUTIKOG OAYOPLOUOC EVAALKWY HN-voonAsuduevwy acBevwv pue COVID-19 (AvaBewpnon 17-10-2022). Alabgoiuo os: https://www.loimoxeis.gr/. Teheutaia tpocBaon: 09/2023.
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NippatpeABipn/ptrovaBipn: AocoAoyia
Evtog 5 nuepwv

, , , ) , ) oo TNV €vapén
AUO POPEC NUEPNOLWG YLOL TTEVTE CUVEXOHEVEC NUEPES GUUMTWHATWV

Mpwivi d60n @+ & Bpadivi 860 (’ + '/
A4

-Avo pol Siokia Twv 150 mg NippotpeABipng AVo pol Siokia Twv 150 mg NippatpeABipng
-’Eval A€uka 8Lokio twv 100mg prrovaBipng

‘Eva Aeuko Slokio twv 100 mg pitovaBipng

* HvippatpeABipn/pttovafipn Aappdavetal pe f xwpis tpodn

* Ta Slokio Ba mpemel va katarmivovtal oAOKANpo, va LN
poowvTtal, va pn omalouv kot va un ocuvBAiBovtal

* Na AappBavovrtal kat ta 3 dtokio padll

o to MAPES Kelpevo Tng Socoloyiog Kat Tou Tpomou xoprynong cupBouleuteite tnv Nepikndn Xapaktnplotikwy tou Npoidvrtoc. Paxlovid Nepidnn Xapaxktnplotikwy Mpoidvtog 07/2023



NippatpeABipn/ptrovafipn: H cuppdpdwon otn Bepaneia ivat
ONMOVTIKN

To PF-07321332/pitovaBipn 0a tmrpétrel va xopnyeitali 600 10 duvatdv ocuvTopodTepa PETA ammd Tn didyvwon Tng
vooou COVID-19 kal evTog 5 nuepwyV atrd Tnv Evapén TWV CUNTITWHATWV.

2uvioTaTal N OAOKARPWON TOU TTARPOUG KUKAOU OEpaTtreiag 5 nUEPWYV, AKOMN KAl AV 0 aoBeVAG XPEIAOTEI VOONAEia
AOyw ocoBapng N Kpiciung popeng vooou COVID-19 petd Tnv évapén tng Bepartreiag pe PF-07321332/pirovaipn.

Odnyieg yia TmpdaAeiyn d6ong

* Eav o acBevic mapadeiet plo S6on evtog 8 wpwv armnod tnv wpa mov ouvnOws Aappavetal, o acBevig Oa peEmel
vol Tt AABEL TO GUVTOMOTEPO SUVATO KAl VO GUVEXLOEL TO KOLVOVLKO TIPOYpPAa Xoprynong S6cewv

* Eav 0 aoBevnic mapaleipel pio §60n yLa mepLocOTEPEG anod 8 wpeg, o acbevric dev Oa npeneL va AaBeL th 66on
miou mapaAeidpOnke aAAd va AABEL TV EMOMEVN §G0N KATA TNV KAVOVLKA TIPOYP O HUATLOMEVN wpa

* O aoBevnc dev Ba mpemnel va rapel SumAn §6on yia va avanAnpwaoest tn §0on nou £xeL mapaieldpOel

o to MAPES Kelpevo Tng Socoloyiog Kat Tou Tpomou xoprynong cupBouleuteite tnv Nepikndn Xapaktnplotikwy tou Npoidvrtoc. Paxlovid Nepidnn Xapaxktnplotikwy Mpoidvtog 07/2023
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NippatpeABipn/ptrovaBipn: Eldikoi mAnBuopoi

Nedpikn dSuoAettovpyia

o Aev xpeldletal mpooappoyn tne 86ong oe acBeveic pe ° Aev Ba mpEMeL va Xpnotponoleital oe acBeveig pe cofapn vedpiki

Ao vedpkr Suchettoupyia (eGFR 60-<90mL/min) Sduohewtoupyia (eGFR <30mL/min, ocupmeplt\apPOVOPEVWV  TWV

. , , . aocBevwy uno alpokabapon)
o Y& pErpla vedpikn duoAettovpyia (eGFR >30-<60 mL/min),

n 66on Ba mpémnel va pelwvetal oe NippatpeABipn 150mg
& PrtovaBipn 100 mg, kdBe 12 wpeg yla 5 NUEPEG

Mpwivn déon +

-‘Eva pod diokio Twv 150mg NipparpeABipng
-‘Eva Aguko diokio Twv 100 mg pitovaBipng

O1 aobBe veic Ba mpe el va AauBavouy kai Ta Svo siokia uadi

Bpadivi) 56on ,+ ’

* 'Eva pol diokio Twv 150mg NipparpeABipng

* 'Eva Aguké diokio Twv 100 mg pitovaBipng

Or1 aoBe vei¢ Ba Tipé el va AauBBavouv Kai Ta 0Uo diokia uadi

o to MAPES Kelpevo Tng Socoloyiog Kat Tou Tpomou xoprynong cupBouleuteite tnv Nepikndn Xapaktnplotikwy tou Npoidvrtoc. Paxlovid Nepidnn Xapaxktnplotikwy Mpoidvtog 07/2023
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v NIVERSITY OF

—ﬁ- COVID-19 Drug Interactions > L[‘_[\"ERP()()[_

Interaction Checkers Prescribing Resources

Interaction Checker

Access our free, comprehensive and user-friendly drug interaction charts

NV’

Discover Our COVID-19 iChart Mobile App

COVID-19 iChart gives easy access to our dru? interaction information on mobile devices.
Click the links below to get the app for your iPhone or Android device.

1. Liverpool COVID-19 Drug Interactions website. Available at: website https://www.covid19-druginteractions.org/ Accessed: 09/2023.



https://www.covid19-druginteractions.org/
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How Ritonaviracts as
booster drug?

Metabolite




Pradaxa

Xarelto
Dabigatran Rivaroxaban
~65%
3 ——> Rivaroxaban —»> ‘ 5-9h (young)
: s 11-13h (eldery)
Bio-availability 3-7% ~80% Bb&‘g‘;'?a‘i'tm i ' e
%100% (with food)
Eliquis Lixiana
Apixaban Edoxaban




Napadeiypota Suvntikwv poppakeuTtikwv aAAnAeridpaocewv tov Paxlovid (1)

Anti-coagulant, Anti-platelet and Fibrinolytic
Antivirals Corficosteroids Hostdirected | Anfi-SARS-CoV-2 mABs

'MOL! NMV/2 RDV? DEX HC MP BAR SAR TCZ B/E CH* SOT® TICS

Acenocoumarol

Apixaban

Argatroban

Aspirin (anti-platelet)

Betrixaban

Clopidogrel

Clopidogrel (recently stented patients)
Dabigatran

Dalteparin

Dipyridamole

olour Legend

Edoxaban These drugs should not be coadministersd

Enoxaparin

Potential imteraction likely to be of weak intensity.

Fondaparinux Additional action/maonitoring or dosage adjustment unlikely to be required.

C
[ |
[7] |Potential interaction which may require a dose adjustment or close monitoring

Heparin Mo clinically significant interaction expected

Phenprocoumon
Prasugrel
Rivaroxaban
Streplokinase
Ticagrelor
Tinzaparin
Warfarin

o ol fof ol B ol o
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5

1 Lagevyrio™ 4 Ronapreve™  Regen-Cov™
2 Paxlowid™ 5 Xevudy™
3 Veklury™ & Evusheld™
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Text Legend
T Potential increased exposure of the comedication Mumbers refer fo increase/decrease in AUC as observed in drug-drug interaction studies.

L Potential decreased exposure of the comedication This interaction involves drugs identified by www.crediblemeds.org as having a known,
M Potential increased exposure of COVID drug possible or conditional risk of QT prolongation and/or TdP. Risk may be related to dose
Il Potential decreased exposure of COVID drug or concentration (due to DDIs) and/or additive if two or more such drugs are combined.
— No significant effect Mote, please check product labels for any additional cardiac warnings.

1. Liverpool COVID-19 Drug Interactions, AtaB¢owuo os: https://covid19-druginteractions.org/checker, Teheutaia npocBacn 27 Maptiou 2022.

Mo AR peLg ouvtayoypadikég mAnpodopieg cupBouleuteite Tnv NepiAnn XopaKkTtnpLloTikwy Twv Mpoioviwv.


https://covid19-druginteractions.org/checker
https://covid19-druginteractions.org/checker
https://covid19-druginteractions.org/checker
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Anti-coagulant, Anti-platelet and Fibrinolytic

Antivirals

MOL! NMVir? RDV?

Acenocoumarol
Apixaban
Argatroban
Aspirin (anfi-platelet)

Betrixaban

Clopidogrel

Clopidogrel {recently stented patienis)

o o o o e o

a Reduced effectiveness of clopidogrel is likely. Do not
coadminister clopidogrel in patients who are at a very high
risk of thrombosis (e.g., those who are within 6 weeks of
coronary stenting); consider prescribing an alternative
antiplatelet (i.e., prasugrel) or an alternative COVID-19
therapy. For other indications, it may be acceptable to
continue clopidogrel if the benefit of ritonavir-boosted
nirmatrelvir treatment outweighs the risk of reduced
clopidogrel effectiveness.

Figure 1

Stent thrombosis



Observational evidence for the use of nirmatrelvir/ritonavir in
immunocompromised peoplel

Numerous observational studies support the effectiveness of
nirmatrelvir/ritonavir in immunocompromised people, including:

@@ Patients with haematological malignancies'=
?@ People with SARD®2
Findings are supported by subgroup
‘@ SOTR&-11 analyses of studies with broader
populations®12-1>
@-"% Patients with solid tumours*813
ﬁ Patients with virologically unsuppressed HIV1213

*Evidence for this is limited.

HIV, human immunodeficiency virus; SARD, systemic autoimmune rheumatic diseases; SOTR, solid organ transplant recipients.

1. Salmanton-Garcia J, et al. eClinicalMedicine 2023;58:101939; 2. Mikulska M, et al. Br J Haematol 2023;201(4):628-39; 3. Tadmor T, et al. Blood 2023;141(18):2239-44; 4. Bruno G, et al. Recenti Prog Med 2023;114:815-17; 5. Ford ES, et al. Clin Infect Dis 2023;76(5):926-9; 6.
Gerolymatou N, et al. J Rheumatol 2022;jrheum.221014; 7. Qian G, et al. Lancet Rheumatol 2023;5:e139-e150; 8. Sun F, et al. Lancet Infect Dis 2022;22:1279; 9. Hedvat J, et al. Am J Transplant 2022;22:2682-8; 10. Salerno DM, et al. Am J Transplant 2022;22(8):2083-8; 11.

Radcliffe C, et al. Am J Transplant 2022;22(10):2458-63; 12. Najjar-Debbiny R, et al. Clin Infect Dis 2023;76:e342—e349; 13. Al-Obaidi MM, et al. Am J Med 2023;136(6):577-584; 14. Martin-Blondel G, et al. Clin Microbiol Infect 2023;29:543.e5-543; 15. Aggarwal NR, et al.
Lancet Infect Dis 2023;23(6):696—705.




Severe COVID-19 outcomes from observational studies of
nirmatrelvir/ritonavir treatment in people with SARD

* The effectiveness of nirmatrelvir/ritonavir has also been demonstrated in real-world studies in patients

with SARD
* In patients with SARD and SARS-CoV-2 who were treated with either nirmatrelvir/ritonavir
(65%) or molnupiravir (35%), majority of patients (n=72, 97.3%) recovered at home without
COVID-19 related complications. Therapy had acceptable safety profile!
« Administration of outpatient SARS-CoV-2 treatment, including nirmatrelvir/ritonavir, in patients
with SARD and SARS-CoV-2 has been associated with lower odds of severe COVID-19
outcomes compared with no treatment?

Nirmatrelvir/ritonavir is an effective treatment option for people that are immunocompromised

due to SARD?2




Summary of outcomes from studies of nirmatrelvir/ritonavir treatment:

SOTR

Hedvat et al, 20221

Salerno et al, 20222

Radcliffe et al, 20223

Population Outpatient SOTR with mild/moderate COVID- | Adult SOTR on a CNI or mammalian target of Adult outpatient SOTR diagnosed with
19 rapamycin inhibitor who were prescribed COoVID-19
nirmatrelvir/ritonavir
N 154 25 122

Interventions

Nirmatrelvir/ritonavir (n=28) versus
sotrovimab (n=51) versus no treatment
(n=75)

Nirmatrelvir/ritonavir (n=25)

Nirmatrelvir/ritonavir (n=1), molunipiravir
(n=49), sotrovimab (n=24) or no treatment
(n=48)

Severe COVID-19 outcomes

Hospitalisation or death from any cause
through day 30

Nirmatrelvir/ritonavir: 14.3%; sotrovimab:
11.8%; no treatment: 33.3%

Nirmatrelvir/ritonavir versus no treatment:

Hospital admission or mortality within 30
days of nirmatrelvir/ritonavir completion

4 hospitalisations; 0 deaths

Hospital admission <30 days after initiating
therapy

Received treatment: 10 (14%); no treatment:
13 (27%); P=0.06

Death <30 days after initiating therapy

P=0.083 Received treatment: 0; no treatment: 3 (6%);
P=0.002
Viral elimination outcomes NR NR NR




Aedopéva and Tov mpaypHaTiko KOOHO...



Summary of Nirmatrelvir/r RWE studies in Greece

Fragoulis GE, et al. Ann Rheum Dis
2022;81:1477-9

Gerolymatou N, et al. / Rheumatol 2022; doi:
10.3899/jrheum.221014 (Epub ahead of
print)

Use of Oral Antivirals Ritonavir-Nirmatrelvir
and Molnupiravir in Patients with Multiple
Myeloma Is Associated with Low Rates of
Severe COVID-19: A Single-Center,
Prospective Study

Spiliopoulou Vassiliki, et al. Viruses 2023 Mar
8;15(3):704. doi: 10.3390/v15030704.

T=
L —

Three tertiary
rheumatology
centres

15 February—
30 April 2022

Outpatients with systemic rheumatic disease and
COVID-19 (N=31)

Nirmatrelvir/r (n=29) or molnupiravir (n=2) during the
first 5 days after COVID-19 diagnosis

Mean age: 55.4 years; 94% fully vaccinated

COVID-19 outcomes (cured, long COVID [>30 days], hospitalisation and death)
and AEs from antivirals

No patient required hospitalisation for COVID-19 after receiving antiviral
therapy

Three patients reported mild AEs that could be also related to COVID-19

In four cases, comedications had to be temporally discontinued due to
potential interactions with Nirmatrelvir/r

Two tertiary
outpatient
rheumatology
clinics
February—
August 2022

Patients with systemic autoimmune rheumatic
diseases (N=74) infected with SARS-CoV-2

Treated with molnupiravir (n=26, 35.1%) or
Nirmatrelvir/r (n=48, 64.9%)

Mean age: 50.8 years; 83.8% were vaccinated

Safety and efficacy of molnupiravir and Nirmatrelvir/r in patients with systemic
autoimmune rheumatic diseases

AEs were reported by only four patients with Nirmatrelvir/r (metallic taste,
Gl upset, hypertension)

All but two patients (n=72, 97.3%) recovered at home without COVID-19
related complications

Two presumptive cases of COVID-19 rebound (1 in each treatment group)
progressed to severe COVID-19 and were hospitalised

Both molnupiravir and Nirmatrelvir/r had favourable outcomes in this
population

Prospective
single centre
study
February—
October 2022

Patients (N=169) with multiple myeloma infected with
SARS-CoV-2

Treated with Nirmatrelvir/r (n=138, 64.9%) or
molnupiravir (n=30, 17.8%)

Mean age: 64.4 years; 96.4% were vaccinated

COVID-19 outcomes and AEs from antivirals in patients with MM

Patients with severe disease had lower neutralizing antibody levels before
the COVID-19 infection compared to patients with mild disease (p = 0.04).

COVID-19 infection was resolved in all patients, except for three fatal cases
Five (3%) patients developed severe COVID-19 & required oxygen support
Antivirals were well tolerated and no major adverse events were noted
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Summary of Nirmatrelvir/r RWE studies in Greece (continued)
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Real-world Effectiveness of
Molnupiravir and  Nirmatrelvir/
Ritonavir as Treatments for COVID-
19 in Patients at High Risk
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Routine care patient
charts, Hospital of
Alexandroupolis

March 2022- March
2023

Non-hospitalised COVID-19 adults at
high risk of progression to severe
disease (N=400)

Nirmatrelvir/r recipients (n=200, study
group) during the first 5 days after
COVID-19 diagnosis or non-
Nirmatrelvir/r recipients (n=200,
control group)

Matched-pair design

COVID-19 outcomes

* 3 patients from study group A (1.5%) and 111 (55.5%) from control
group required hospitalization

* The duration of hospitalization (3 days vs. 10 days, p < 0.001) & the
total time needed for recovery (5 days vs. 9 days, p < 0.001) was
shorter in the study group

* Rebound of SARS-CoV-2 infection within 8—12 days after diagnosis was
documented in 6.5% of patients in study group and 8% of patients in
control group

COVID-19 national
registry & SARS-CoV-2
surveillance data
maintained by the
National Public Health
Organization in Greece

Matched retrospective
cohort study

Nirmatrelvir/ritonavir:
26 March 2022 - 20
July 2022

Outpatient COVID-19 non-hospitalized
patients 2 65 y.o., at high risk of
progression to severe disease, who
received molnupiravir or Nirmatrelvir/r.

Nirmatrelvir/ritonavir:

Patients: 13,462 patients, Control
group: 12,728

Data adjusted for age, previous SARS-
CoV-2 infection, vaccination status, and
time elapsed since the most recent
vaccination

Safety and efficacy of Nirmatrelvir/r in patients

° Nirmatrelvir/r resulted in significant reductions in the risk of
hospitalization (OR 0.31, p < 0.001) and death (OR 0.28, p < 0.00).

° Gastrointestinal effects, allergy, headache/dizziness, and other
events were reported by 1.03%, 0.02%, 0.08%, and 0.20% of the
population.

° Complete adherence to the Nirmatrelvir/ritonavir regimen had a
significantly lower risk of hospitalization (OR, 0.27; P < .001) or
death (OR, 0.25 [P =.01])

° Nirmatrelvir/r recipients exhibited a lower risk of hospitalization &
death when compared with those treated with molnupiravir; the
differences observed were based largely on the lower incidence of
death secondary to COVID-19 vs hospital admission.
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Baseline Characteristics

» Patients included in the study were at least 18 years old, had confirmed SARS-CoV-2 infection, experienced symptom
onset no more than 5 days before drug administration and had at least one coexisting condition associated with a high
risk of progression to severe COVID-19.

Group A (study group)

Group B (comparison group)

» N=200

» consisted of increased risk, non-hospitalized patients who
received nirmatrelvir/ritonavir orally

N=200

consisted of non-hospitalized patients with SARS-CoV-2 infection
during the same period of time/who did not receive oral antiviral
agents due to unwillingness or drug interactions without
available treatment modification for comorbidities or delayed
clinical estimation after 5 days from symptoms onset. Patients of
group B were treated based on the National Guidelines for
hospitalized patients with COVID-19 pneumonia if hospitalization
was needed

The dosing scheme was: 300 mg nirmatrelvir and 100 mg
ritonavir twice daily for 5 days, or 150 mg nirmatrelvir and 100
mg ritonavir twice daily when the estimated glomerular filtration
rate

was 30-59 mL/min per 1.73 m2.

* Patients with anticipated hospitalization within 48 h, severe drug interactions with concomitant medications and/or those

being treated with alternative antiviral agents were excluded.




Baseline Characteristics

* The median age (75.24 +/- 13.12 years in the

study group and 76.91 +/- 14.02 years in the
com pa rison gr‘oup) a nd the proportion of ma |eS Table 1. Demographic data, vaccination status, comorbidities and clinical characteristics of Group A
o o . " (un-hospitalized patients treated with nirmatrelvir/ritonavir) and Group B (untreated patients with
(59% vs. 60.5% respectively) were similar between S
the two groups
Study Group Comparison Group Val
Group A (n = 200) Group B (n = 200) pvatae
* Atotal of 6.5% of patients in group A and 10.5% in Male gender, n (%) 118 (59.0) 121 (60.5) 0.654
. . A _ . _
group B were unvaccinated against SARS-CoV-2 et 7524 % 13.12 7691 + 14.02 0970
Single dose 5 (95 . .
. . . 2 doses (<6 months) :7 E;;% : ﬁb: gﬁ;
* The full vaccination scheme with two booster 2 doses (>6 months) 65 (32.5) 76 (38.0) 0.867
. . . 1st booster dose I . .
doses was completed in 10% of patients in group A 2nd booster dose 23 ﬁUB; fﬂ f-(-‘;bbﬂll ?336
. 20 (10. 4 (7.0) i
and in 7% in group B, and 45% and 38% were Unvaccinated 13 (6.5) 21 (10.5) 0.657
. - ] Previous SARS-CoV-2 17 (8.5) 19 (9.5) 0.657
vaccinated with one booster dose, respectively. infection - i :
. o . Comorbitidies
Seven patients from group A (3.5%) and eight from BMI >30 59 (29.5) 61 (30.5) 0.758
) . . e Hypertension 129 (64.5) 137 (68.5) 0.987
group B (4%) received two vaccine doses within 6 D s 74.37) 79 39.5) 0765
months. More than 6 months after vaccination, Heart Failure 66 (33) 67 (33.5) 0.831
Atrial Fibrilation 29 (14.5) 32 (16.0) 0.867
32.5% of group A and 38% of group B were Ischemic heart disease 31 (15.5) 33 (16.5) 0.826
. Neoplastic disease or i
reported to have received two doses. hematologic malignancy 4(22) 42 (21.0) 0.631
Respiratory problems 18 (9) 16 (8.0) 0.727
Immunosuppresion 71 (35.5) 69 (34.5) 0.413

* The percentage of individuals with previous SARS-
CoV-2 infection was 8.5% in group A and 9% in
group B.
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Baseline Characteristics

Table 1. Demographic data, vaccination status, comorbidities and clinical characteristics of Group A
grap p
(un-hospitalized patients treated with nirmatrelvir/ritonavir) and Group B (untreated patients with
The most frequent comorbidities for group A and B oral anfivirals).
were: Study Group Comparison Group » Value
. Group A (n = 200) Group B (n = 200)
[o) (o)
hyperten5'0n0(64'56 VS;' 68.5%), Male gender, n (%) 118 (59.0) 121 (60.5) 0.654
obesity (29.5% vs. 30.5%), iag;ination tatu 75.24 + 13.12 76.91 + 14.02 0.970
diabetes mellitus (37% vs. 39.5% ;
i (37% 0), g‘ggle dDSE " 5(2.5) 5 (2.5) 0.547
heart failure (33% vs. 33.5%), oses (<6 months) 7(3.5) 8 (4.0) 0.447
. . . . 2 doses (>6 months) 65 (32.5) 76 (38.0) 0.867
atrial fibrillation (14.5% vs. 16%), 1st booster dose ' - -
2rd booster dose 90 (45.0) 76 (38.0) 0.997
malignancies (22% vs. 21%), Unvaccinated iﬂ?@@f? 2114[%0;] éggg
chronic respiratory disease (8% vs. 9%) and [revious SARS Cov2 17 (8.5) 19 (9.5) 0.657
immunosuppression (35.5% vs. 34.5%). Comorbitidies
BMI >30 59 (29.5) 61 (30.5) 0.758
Hypertension 129 (64.5) 137 (68.5) 0.987
s et . s e Diabetes mellitus 74 (37) 79 (39.5) 0.765
More than two comorbidities (multicomorbidities) S———— 65 (33) 67 (33.5) 0831
were present in 68% of patients in group A and in S Clar Tl oy Lo
. . L. o Ischemic heart disease 31 (15.5) 33 (16.5) 0.826
72% in group B with four coexisting comorbidities Neoplastic disease or o 0010 .
. o 0 . hematologic malignancy - - o
in 45% and 566’ respeCtlvely‘ Respiratory problems 18 (9) 16 (8.0) 0.727
Immunosuppresion 71 (35.5) 69 (34.5) 0413
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Outcome: hospital admission or death within 30 days after a positive
SARS-CoV-2 test

o O 000 O

Table 1. Demographic data, vaccination status, comorbidities and clinical characteristics of Group A
(un-hospitalized patients treated with nirmatrelvir/ritonavir) and Group B (untreated patients with
oral antivirals).

Study Group Comparison Group

Group A (n = 200) Group B (n = 200) p Value
Days of symptoms onset 2(1-4) 7 (4-13) <0.001
Hu:::pita]izaﬁun 3(1.5) 111 (55.5) <0.001
Days of hospitalization 3(2-5) 10 (5-42) <0.001
Respiratory Failure 0 (0.0) 73 (36.5) <0.001
Intubation O (0.0) 6 (3.0) 0.034
Death 0 (0.0) 9(4.5) 0.052
Time for recovery (days) 5(311) 9 (5-18) <0.001
Febound Infection
Yes 13 (6.5) 16 (8.0) 0.004

The number of days from symptom onset until treatment initiation was significantly lower in group A (2 days vs. 7 days in group B, p <
0.001).

Three patients from group A required hospitalization (1.5%).

None of the patients were intubated or died.

In group B, one hundred eleven (55.5%) patients were hospitalized, seventy-three (36.5%) had respiratory failure, six (3.0%) were intubated
and nine (4.5%) died.

The duration of hospitalization (3 days vs. 10 days in group B, p < 0.001) and the total time needed for recovery (5 days vs. 9 days, p < 0.001)
was shorter in the study group.

Rebound of SARS-CoV-2 infection (within 8—12 days after diagnosis) was documented in 6.5% of group A and 8% of group B.

Petrakis V, Rafailidis P, Trypsianis G, Papazoglou D, Panagopoulos P. The Antiviral Effect of Nirmatrelvir/Ritonavir during COVID-19 Pandemic Real-World Data. Viruses. 2023 Apr 16;15(4):976. 79



Outcome: Multivariable logistic regression models for all patients

(group A and B, n = 400)

O Treatment with nirmatrelvir/ritonavir and a complete
vaccination scheme against SARS-CoV-2, were significantly
associated with a lower probability of severe clinical
progress of COVID-19

U Increased age, male gender and comorbidities increase the
risk for severe clinical outcome

O Malignancies and immunosuppression were the major
comorbidities leading to hospitalization, intubation and/or
death

Table 4. Logistic Regression Analysis for Severe COVID-19 (Hospitalization, Intubation, Death)
(n =400, Group A and B).

Variable OR (95% CI) p Value
Nirmatrelvir/Ritonavir
¢  Treated patients 0.34 (0.29-0.55) <0.001
*  Untreated patients 2.54(2.23-2.75) <0.001
COVID-19 vaccination
. Complete scheme (2 booster doses) 0.24 (0.19-0.29) <0.001
[ ] II‘lCOI’I‘Ip]E‘l‘E‘ scheme 1 03 [U 97-1. 23) =0.001
. Unvaccianted 45 (2.36-2.88) <0.001
Age (HR for each 10-year increase) 2.78 (2.65-2.85) <(.001
Male sex 2.04 (1.95-2.29) <0.001
Comorbidities
¢  Diabetes 2.07 (1.85-2.23) <0.001
. Cardiovascular disease 1.98 (1.63-2.19) <0.001
™ Chronic lung disease 2.33 (1.75-2.81) <0.001
. Chronic kidney disease 2.56 (1.86-2.83) <0.001
. Malignancies (hematologic, solid) 3.65 (1.54-3.0) <0.001
. Immunosuppression 5.73 (4.84-7.14) <0.001

Petrakis V, Rafailidis P, Trypsianis G, Papazoglou D, Panagopoulos P. The Antiviral Effect of Nirmatrelvir/Ritonavir during COVID-19 Pandemic Real-World Data. Viruses. 2023 Apr 16;15(4):976.
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Outcome: adverse events

Adverse events had Occurred in 23 (11 5%) patients in the Study group Table 2. Treatment adherence and adverse events in patients treated with nirmatrelvir/ritonavir
. .. (Group A, n=200).
and were mild and self-limited.

Treated Patients (n = 200)

B (%) p Value
The most common were: Treatment Adherence 0.421
Partial (missing pills) 5(2.5) -
» stomachache (2.5%), Total (no missing pills) 195 (97.5) -
0 Adverse Events
> nausea (45 A)), Any adverse reaction 23 (11.5) 0.257
> Vomiting (25%) and Adverse reaction above Grade 3 0 -
K Treatment for adverse reaction 2(1)
> dyngUSIa (35%) Discontinuation of treatment 0
Need for extended hospitalization 0
Additional clinical visit 0
No serious adverse events were documented and no disruption of ¢ Stomachache 5(25)
. . . . N 15
treatment was needed. No lab abnormalities associated with e Vomiting cion
5
nirmatrelvir/ ritonavir were documented. Only two patients received *  Dysgeusia 7 (3.5)

treatment for adverse events, but no hospitalization or additional clinical
visit was needed.
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Real-world Effectiveness of Molnupiravir and
Nirmatrelvir/Ritonavir as Treatments for COVID-19
in Patients at High Risk

Dimitrios Paraskevis,'*“ Maria Gkova,” Kassiani Mellou,” Gerasimos Gerolymatos,” Naya Psalida,” Kassiani Gkolfinopoulou,” Evangelia-Georgia Kostaki,'
Stylianos Loukides,” Anastasia Kotanidou,' Athanasios Skoutelis,® Eleftherios Thiraios,® Georgios Saroglou,” Dimitrios Zografopoulos,®

Dimitrios Filippou,*'® Elias Mossialos,”'>” Theoklis Zaoutis,”™* Mina Gaga,' Sotirios Tsiodras,*'** and Anastasia Antoniadou™"*

'Department of Hygiene, Epidemiology, and Medical Statistics, Medical School, National and Kapodistrian University of Athens; “National Public Health Organization; *Second Respiratory
Medicine Department, “Attikon™ University Hospital, Medical School, National and Kapodistrian University of Athens; First Department of Critical Care Medicine and Pulmonary Services,
Evaggelismos Hospital, Medical School, National and Kapodistrian University of Athens; *Second Department of Medicine and Infectious Diseases, HYGEIA Hospital, Marousi; *National Agency for
Quality Assurance in Health, Athens; "Department of Intemal Medicine, Metropolitan Hospital; *Greek Ministry of Health; *Department of Anatomy and Surgical Anatomy, Medical School, National
and Kapodistrian University of Athens; "*National Organization for Medicines, Athens, Greece; "' Department of Health Policy, London School of Economics and Political Science; Institute of
Global Health Innovation, imperial College London, United Kingdom; “Infectious Diseases Unit, Second Department of Pediatrics, “P. and A. Kyriakou™ Children's Hospital, National and
Kapodistrian University of Athens; '“Seventh Respiratory Medicine Department, General Hospital for Chest Diseases of Athens “SOTIRIA,”; and "Fourth Department of Internal Medicine, National
and Kapodistrian University of Athens, Attikon Hospital, Athens, Greece

Background. Using a retrospective cohort study design, we aimed to evaluate the effectiveness of molnupiravir and
nirmatrelvir/ritonavir in patients with SARS-CoV-2 who were highly vulnerable.

Methods. The impact of each drug was determined via comparisons with age-matched control groups of patients positive for
SARS-CoV-2 who did not receive oral antiviral therapy.

Results. Administration of molnupiravir significantly reduced the risk of hospitalization (odds ratio [OR], 0.40; P < .001) and
death (OR, 0.31; P < .001) among these patients based on data adjusted for age, previous SARS-CoV-2 infection, vaccination status,
and time elapsed since the most recent vaccination. The reductions in risk were most profound among elderly patients (>75 years
old) and among those with high levels of drug adherence. Administration of nirmatrelvir/ritonavir also resulted in significant
reductions in the risk of hospitalization (OR, 0.31; P <.001) and death (OR, 0.28; P <.001). Similar to molnupiravir, the impact
of nirmatrelvir/ritonavir was more substantial among elderly patients and in those with high levels of drug adherence.

Conclusions. Collectively, these real-world findings suggest that although the risks of hospitalization and death due to COVID-
19 have been reduced, antivirals can provide additional benefits to members of highly vulnerable patient populations.

Keywords. antivirals; COVID-19; molnupiravir; nirmatrelvir/ritonavir; SARS-CoV-2.
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Study design

Evidence before this study: While administration of oral antivirals in patients diagnosed with COVID-19 and at high risk for
disease progression has resulted in a significant reduction in the risk of hospitalization and death in real-world studies,
critical questions remain, especially in the era of emergence of Omicron variants.

Study design: Retrospective, nationwide, cohort study of patients from COVID-19 national registry, crossed checked with
SARS-CoV-2 surveillance database maintained by the National Public Health Organization (NPHO).

Objective: Evaluate the effectiveness of molnupiravir and nirmatrelvir/ritonavir in patients with SARS-CoV-2 at high risk of
progression to severe disease.

Population/ Period: Patients = 65 y.o., non-hospitalized, with confirmed SARS-CoV-2 infection, at high risk of progression
to severe disease, who received molnupiravir or Nirmatrelvir/r, following the national guidelines for SARS-CoV-2 antiviral
treatment. Nirmatrelvir/r study period: 26 March 2022 - 20 July 2022.

Methods: Matched retrospective cohort study- Outpatient oral antiviral users and controls were matched for age, calendar
week of SARS-CoV-2 diagnosis, vaccination status and vaccination recency — Main outcomes: hospital admission, death,
composite (hospitalization, including ICU admission/intubation, or death) due to COVID-19.

Paraskevis D, et al. The Journal of Infectious Diseases, 2023; jiad324, doi.org/10.1093/infdis/jiad324V
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@ Characteristics of the Study Population

Nirmatrelvir/Ritonavir

Recipients Nonrecipients
No. % No. %
Vaccination status
Unvaccinated 1312 9.5 2074 15.0
. . . . — Single dose 53 0.4 37 0.3
NI rm atre|V| r/RItO navir recli p I entS Two doses: before index SARS-CoV-2 infection
<6 mo 458 3.3 657 4.7
. . >6 mo 294 2.1 412 3.0
MOSt patlents rece|Ved SARS-COV—Z First booster: before index SARS-CoV-2 infection
vaccination (90_2%) <6 mo 3533 25.5 3745 27.0
) 6 5906 42.6 5681 41.0
% 68.1% and 16.6% had received one Sevon booster 708 ee e o1
and two booster doses, respectively Gender
. ) .. Male 6671 48.1 6462 46.6
* These proportions are similar to those Female e 6 o =
reported among the non-recipients Age, y
65-69 2775 20.0 2775 20.0
70-74 2958 21.3 2958 21.3
« 5198 (37.5%) were 280 years old e . 2 = 2
>80 5198 37.5 5198 37.5

Paraskevis D, et al. The Journal of Infectious Diseases, 2023; jiad324, doi.org/10.1093/infdis/jiad324V
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Characteristics of the Study Population (2)

Nirmatrelvir/Ritonavir recipients

Comorbidities

« Cardiovascular disease: 69.8%
* Diabetes mellitus: 27.6%

* Immunosuppression: 8.72

Adherence
 Complete: 74.7%

Paraskevis D, et al. The Journal of Infectious Diseases, 2023; jiad324, doi.org/10.1093/infdis/jiad324V
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Primary Outcomes

Nirmatrelvir/Ritonavir

Recipients Nonrecipients

No. % No. %
Outcome
No hospitalization, clinical
deterioration, or COVID-19- 13 462 97.12 12 728 91.83
associated deaths
Hospitalization without ICU
admission, clinical deterioration, or 297 2.14 857 6.18
death
ICU admission or clinical
deterioration 14 0.10 17 0.12
COVID-19-associated death 88 0.63 259 1.87
Hf)s-pitalizati(.)n, I(fU admission, 399 288 1133 8.17
clinical deterioration, or death

Multivariable Logistic Regression Analysis to

Determine the Effectiveness of
Nirmatrelvir/Ritonavir Treatment

Hospitalization without ICU admission, clinical

deterioration, or death:

OR: 0,31 (95% CI: 0.27-0.36, P< 0.001)

Paraskevis D, et al. The Journal of Infectious Diseases, 2023; jiad324, doi.org/10.1093/infdis/jiad324V

Safety

s 3274 Nirmatrelvir/Ritonavir
recipients

(5.4%) reported =1 adverse drug

reactions

% Gastrointestinal effects, allergy,
headache/dizziness, and other
events were reported by 1.03%,
0.02%, 0.08%, and 0.20% of the
population.

L

Multivariable Logistic Regression Analysis to

Determine the Effectiveness of
Nirmatrelvir/Ritonavir Treatment

Death with or without ICU admission or clinical

deterioration
OR: 0,28 (95% CI: 0.22-0.36, P< 0.001)



Discussion

Hospitalization increased with number of comorbidities;

Patients reporting two or more comorbidities exhibited a higher risk of hospitalization compared to those with no
comorbidities

Patients treated with nirmatrelvir/ritonavir had a lower relative risk for developing symptomatic disease (OR = 0.58,
p < 0.001) or death (OR = 0.69, p = 0.09) compared to those treated with molnupiravir, adjusted for age, previous

SARS-CoV-2 infection, vaccination status, and comorbidities

Reduced risk of hospital admission or death from COVID-19 among nirmatrelvir/r recipients as compared with
nonrecipients — independent of vaccination status, time elapsed since last vaccination & previous SARS-CoV-2
infection. The impact of nirmatrelvir/r was also most significant in older groups, most notably those 270 years old.

The effectiveness of oral antivirals was higher among those with full adherence

Patients reporting complete adherence to the nirmatrelvir/r had a significantly lower risk of hospitalization (OR, 0.27; P < .001) as compared
with those reporting poor or incomplete adherence. Similar results were identified for the risk of death (OR, 0.25, P = .01)

Paraskevis D, et al. The Journal of Infectious Diseases, 2023; jiad324, doi.org/10.1093/infdis/jiad324V
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