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Omicron variant BQ.1.1: nirmatrelvir + ritonavir retains activity,

menoclonalantibodies 4019t 3 micronZER#BQ1.1.[C:nirmarelvir+ritonavirld3h s, Mabl: 2

he Sars-CoV-2 circulating in France as of December 2022 Retrospective studies using health databases:
is the BQ.1.1 sublineage of Omicron variant BA.5 (1). Towhat nirmatrelvir + ritonavir probably still useful

degree does this affect the possible benefits of treatment with h he Omi iant is d . t
Sars-CoV-2-specific monoclonal antibodies or the combination when the Omicron variant 1s dominant. Two teams

of nirmatrelvir + ritonavir (Paxlovid®)? A few studies have pro- published the results of epidemiological studies on the use of
vided some answers to this question. the nirmatrelvir + ritonavir combination inthe US in 2022, when

. Omicron was the dominant variant (4,5).
In vitro: monoclonal antibodies have no or bare-

ly any activity. A Japanese team tested several drugs in

vitro for their neutralising activity against the BQ.1.1sublineage NFOEYROBNEL. AS70UBEITIRIOREICEITS
of Omicron variant BA.5 (2). 2O ETTIBIIENTLS,.

Amongthe monoclonal antibodies targeting the spike protein
of Sars-CoV-2, and known to have marked in-vitro neutralising
activity against an ancestral strain of this virus, several had no
or barely any effect on this sublineage: the combinations
of tixagevimab + cilgavimab (Evusheld®) and casirivimab

+imdevimab (Ronapreve®), and sotrovimab (Xevudy®) (2). They -£/90-F )ikl XBB, BQ1-1-(:(1%£(‘--§§}J P i
are therefore likely to have greatly reduced clinical efficacy FAILIWARIO=IIMNIVEIL (USEOEYR) [33hH%EHES

against infections with sublineage BQ.1.1.
In contrast, nirmatrelvir, which inhibits a protease essential EEU. LATYEI. :E",;(E§t“)|, (50‘-‘7“”1@) (T mshit
forviral replication, through a mechanism unrelated to the spike
protein mutations that characterise Sars-CoV-2 variants, ap-
peared to have a similar level of in-vitro activity against this
sublineage as against an ancestral strain (2,3).
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Low neutralization of SARS-CoV-2 Omicron
BO.1.1 and XBB 1 b

arental mRNA vaccine or a BA.5 bivalent boo%teg.

Abstract

The newly emerged severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) Omicron sublineages, including
the BA.2-derived BA.2.75.2 and the BA.5-derived BQ.1.1
and XBB.1, have accumulated additional spike mutations
that may affect vaccine effectiveness. Here we report
neutralizing activities of three human serum panels
collected from individuals 23—94 days after dose 4 of a
parental mRNA vaccine; 14-32 days after a BA.5 bivalent
booster from individuals with 2—4 previous doses of
parental mRNA vaccine; or 14—32 days after a BA.5 bivalent
booster from individuals with previous SARS-CoV-2
infection and 2—4 doses of parental mRNA vaccine. The
results showed that a BA.5 bivalent booster elicited a high
neutralizing titer against BA.4/5 measured at 14-32 days
after boost; however, the BA.5 bivalent booster did not
produce robust neutralization against the newly emerged
BA.2.75.2, BQ.1.1 or XBB.1. Previous infection substantially
enhanced the magnitude and breadth of BA.5 bivalent
booster-elicited neutralization. Our data support a vaccine
update strategy that future boosters should match newly
emerged circulating SARS-CoV-2 variants.
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Alarming antibody evasion properties of rising SARS-CoV-2 BOQ and XBB subvariants.
Cell. 2023 Jan 19;186(2):279-286.€8. doi: 10.1016/j.cell.2022.12.018. Epub 2022 Dec 14. PMID: 36580913
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Substantial Neutralization Escape by SARSCoV-2 Omicron Variants BQ.1.1 and XBB.1

11) Miller J et al NEJM 2023 Feb 16;388(7):662-664. https://pubmed.ncbi.nlm.nih.gov/36652339/
doi: 10.1056/NEJMc2214314. Epub 2023 Jan 18.PMID: 36652339
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16) Butler CC, et al. Molnupiravir plus usual care versus usual care alone as early treatment for adults with COVID-19 at increased risk of adverse
Abstract outcomes (PANORAMIC): an open-label, platform-adaptive randomised controlled trial. Lancet. 2022 Dec 22. Online ahead of print.
Background: The safety, effectiveness, and cost-effectiveness of molnupiravir, an oral antiviral medication for SARS-CoV-2, has not been established in vaccinated
patients in the community at increased risk of morbidity and mortality from COVID-19. We aimed to establish whether the addition of molnupiravir to usual care
reduced hospital admissions and deaths associated with COVID-19 in this population.
Methods: PANORAMIC was a UK-based, national, multicentre, open-label, multigroup, prospective, platform adaptive randomised controlled trial. Eligible
participants were aged 50 years or older-or aged 18 years or older with relevant comorbidities-and had been unwell with confirmed COVID-19 for 5 days or fewer
in the community. Participants were randomly assigned (1:1) to receive 800 mg molnupiravir twice daily for 5 days plus usual care or usual care only. A secure,
web-based system (Spinnaker) was used for randomisation, which was stratified by age (<50 years vs 250 years) and vaccination status (yes vs no). COVID-19
outcomes were tracked via a self-completed online daily diary for 28 days after randomisation. The primary outcome was all-cause hospitalisation or death within
28 days of randomisation, which was analysed using Bayesian models in all eligible participants who were randomly assigned. This trial is registered with ISRCTN,
number 30448031.
Findings: Between Dec 8, 2021, and April 27, 2022, 26 411 participants were randomly assigned, 12 821 to molnupiravir plus usual care, 12 962 to usual care alone,
and 628 to other treatment groups (which will be reported separately). 12 529 participants from the molnupiravir plus usual care group, and 12 525 from the usual
care group were included in the primary analysis population. The mean age of the population was 56-6 years (SD 12-6), and 24 290 (94%) of 25 708 participants
had had at least three doses of a SARS-CoV-2 vaccine. Hospitalisations or deaths were recorded in 105 (1%) of 12 529 participants in the molnupiravir plus usual
care group versus 98 (1%) of 12 525 in the usual care group (adjusted odds ratio 1-06 [95% Bayesian credible interval 0-81-1-41]; probability of superiority 0-33).
There was no evidence of treatment interaction between subgroups. Serious adverse events were recorded for 50 (0-:4%) of 12 774 participants in the molnupiravir
plus usual care group and for 45 (0-3%) of 12 934 in the usual care group. None of these events were judged to be related to molnupiravir.
Interpretation: Molnupiravir did not reduce the frequency of COVID-19-associated hospitalisations or death among high-risk vaccinated adults in the community.
Funding: UK National Institute for Health and Care Research.

Molnupiravir plususval Usual care Estimated Estimated benefit Probability
care treatment effect  (95% BCl) of
(95% BCI) superiority
Primary outcomes
Hospitalisations 103 96
Deaths 3 5

Hospitalisation or death 105/12529 (1%) 98/12525 (1%) 1.06 (0-81-1-41)* ” 033"
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Paxlovid Associated with Decreased Hospitalization Rate Among Adults with
COVID-19 — United States, April-September 2022

19) Shah MM, Joyce B, Plumb ID et al. https://pubmed.ncbi.nlm.nih.gov/36454693/
MMWR Morb Mortal Wkly Rep. 2022 Dec 2;71(48):1531-1537. doi: 10.15585/mmwr.mm7148e2.PMID: 36454693

TABLE 1. Characteristics of persons eligible for Paxlovid (nirmatrelvir-

20272 E 4 H 1 El 75‘ ﬁ) 8 H 31 ritonavir) by prescription receipt within 5 days after COVID-19

- — \ - diagnosis — Cosmos,* United States, April-September 2022
HE coficl8 mU LT,
No. | %

COVID-19 &2 & iz A L —— |

Paxlovid Paxlovid not Standardized
1,713,120 A LY 7LC o Z D 7 —6 prescribed  prescribed mean
699 848 A (40 9%) ‘ff;l:Rﬁ Characteristic (n=198,927) (n=500,921) difference
s , R . = Age group, yrs
’—% % /ﬁlj: 7LC L/ 7LC o 18-35 20,543 (10.3) 113,716 (22.7) -0.34
fé\* 7 \ - 36-49 36,077 (18.1) 107,373 (21.4) —0.08
Rz Lﬁo & 5 E J//(lj? cj 198,927 A 50-64 66,929 (33.7) 147,274(294)  0.09
IFoObEy FAMER X 1L >65 75,378 (37.9) 132,558(265)  0.25
500,921 A ICIF(EH & 1 74 ~n

Female 122,921 (61.8) 316,677 (63.2) -0.03
75\ D 7L: o Male 75,984 (38.2) 184,184 (36.8) 0.03
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TABLE 2. Adjusted hazard ratios for COVID-19-associated hospitalization based on Paxlovid prescription receipt (exposure) — Cosmos,*
United States, April-September 2022

Events per 100,000 person-days

No. of
Characteristic Adjusted HR (95% CI)t participants  No. hospitalized Overall Exposed$ Unexposed$
Total 0.49 (0.46-0.53) 693,084 5,229 25.31 15.88 29.05
COVID-19 vaccination status?
Vaccinated (=3 mRNA doses) 0.50 (0.45-0.55) 310,196 2,126 22.98 14.30 27.87
Vaccinated (2 mRNA doses) 0.50(0.42-0.58) 149,498 1,086 24.37 16.37 26.92
Unvaccinated 0.50(0.43-0.59) 170,789 1,477 29.05 19.60 31.08
UHC**
0 0.89 (0.58-1.36) 52,592 106 6.73 6.51 6.83
1 0.57 (0.45-0.71) 200,116 503 8.40 6.46 9.03
=2 0.47 (0.44-0.51) 440,376 4,620 35.29 20.56 41.57
Previous infectiontt
No 0.48 (0.44-0.51) 589,147 4,715 26.86 16.12 31.53
Yes 0.76 (0.60-0.98) 103,937 514 16.56 13.54 17.20
Immunocompromised$s
No 0.49 (0.45-0.53) 628,706 3,770 20.09 12.61 23.03

Yes 0.50(0.44-0.58) 64,378 1,459 77.01 45.99 90.49
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TABLE 2. Adjusted hazard ratios for COVID-19-associated hospitalization based on Paxlovid prescription receipt (exposure) — Cosmos,*
United States, April-September 2022

Events per 100,000 person-days

No. of
Characteristic Adjusted HR (95% CI)t participants  No. hospitalized Overall Exposed$ Unexposed$
Total 0.49 (0.46-0.53) 693,084 5,229 25.31 15.88 29.05
Age group, yrs
18-49 0.59 (0.48-0.71) 275,930 886 10.73 6.99 11.68
50-64 0.40 (0.34-0.48) 211,940 1,032 16.30 7.90 20.10
=65 0.53 (0.48-0.58) 205,214 3,311 54.56 29.72 68.80
By age group, yrs
18-49
Vaccinated (=3 mRNA doses) 0.75(0.53-1.06) 84,054 178 7.07 6.10 7.46
Vaccinated (2 mRNA doses) 0.53 (0.35-0.82) 70,159 198 9.43 6.20 10.16
Unvaccinated 0.54 (0.39-0.76) 97,637 17 14.29 9.09 1313
1UHC FIHIE 1 D727 0.91(0.58-1.44) 109,620 157 4.78 4.11 491
=2 UHC 0.54 (0.43-0.67) 166,310 729 14.67 8.35 16.54
50-64
Vaccinated (=3 mRNA doses) 0.41 (0.30-0.55) 98,699 284 9.61 5.28 12.11
Vaccinated (2 mRNA doses) 0.46 (0.33-0.63) 47,111 265 18.84 10.96 21.89
Unvaccinated 0.38 (0.27-0.53) 45,154 355 26.39 1243 30.35
No UHC 23 AN L 1.11 (0.46-2.68) 32,519 25 2.56 2.87 246
1 UHC 0.30 (0.17-0.55) 53,493 109 6.80 245 8.72
=2 UHC 0.40 (0.33-0.48) 125,928 898 23.91 11.04 30.26
=265
Vaccinated (=3 mRNA doses) 0.51 (0.46-0.57) 127,443 1,664 44.02 24 .51 57.35
Vaccinated (2 mRNA doses) 0.53 (0.43-0.65) 32,228 623 65.58 36.83 78.59
Unvaccinated 0.58 (0.47-0.72) 27,998 705 85.92 52.75 96.15
No UHC 0.84 (0.51-1.36) 20,073 81 13.50 10.34 15.49
1UHC FHIES L 0.63 (0.47-0.85) 37,003 237 21.47 13.66 26.77
=2 UHC 0.51(0.47-0.56) 148,138 2,993 68.58 37.33 85.48

Abbreviations: HR = hazard ratio; UHC = underlying health condition.
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Nirmatrelvir Plus Ritonavir for Early COVID-19 in a Large U.S. Health
— System APopulation-Based Cohort Study
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nare,, B I H Iﬁk 9* Killingley B et al. Safety, tolerability and viral kinetics during SARS-CoV-2 human challenge in young adults.
medICIIlC i Nat Med. 2022 May;28(5):1031-1041. doi: 10.1038/s41591-022-01780-9. Epub 2022 Mar 31.PMID: 35361992

https://pubmed.ncbi.nlm.nih.gov/35361992/

Abstract . .
Since its emergence in 2019, severe acute respiratory
syndrome coronavirus 2 (SARS-CO\_/-Z) has  caused
hundreds of millions of cases and continues to circulate
globally. To establish a novel SARS-CoV-2 human
challenge model that enables controlled investigation of
pathogenesis, correlates of protection and efficacy
testm% of forthcoming interventions, 36 volunteers
aged 18-29 years without evidence of previous infection
or vaccination were inoculated with 10 TCID50 of a
wild-type virus (SARS-CoV-2/human/GBR/484861/
2020)" intranasally in an open-label, non-randomized
study (ClinicalTrials.gov identifier =~ NCT04865237 ;
funder, UK Vaccine Taskforce). . _

After inoculation, participants were housed in a high-
containment quarantine unit, with 24-hour close
medical monitoring and full access to higher-level
clinical care. The study's Enm_argf olzfectlve was to
identify an inoculum dose that induced well-tolerated
infection in more than 50% of participants, with
secondary objectives to assess virus and symptom
kinetics during infection. All pre-specified primary and
secondary objectives were met.

Two participants were excluded from the per-
protocol analysis owing to seroconversion between
screening and inoculation, identified post hoc. Eighteen
~53%) participants became infected, with viral load
( rising steeply and peaking at ~5 days after
inoculation.

Virus was first detected in the throat but rose to
significantly higher levels in the nose, peaking at ~8.87
logl0 copies per milliliter (median, 95% confidence
interval (8.41, 9.53)). Viable virus was recoverable from
the nose up to ~10 days after inoculation, on average.
There were no serious adverse events. Mild-to-moderate
symptoms were reported by 16 (89%) infected
participants, beégmmng_ 2-4 ‘days after inoculation,
whereas two (11%) participants rémained asymptomatic
(no reportable symipto_ms). Anosmia or dysosmia
developed more slowly in 15 (83%) participants. No
quantitative correlation was noted between VL and
symptoms, with high VLs present even in asymptomatic
infection. R . o
All infected individuals developed serum spike-specific
IgG and neutralizing antibodies. Results from lateral flow
tests were strongly associated with viable virus, and
modeling showed that twice-weekly I’a(Pld antigen tests
could diagnose infection before 70-80% of viable virus
had been generated. o .
Thus, with detailed characterization and safety analysis
of this first SARS-CoV-2 human challenge “study in
young adults, viral kinetics over the course of (}j)nma}r
infection with SARS-CoV-2 were established, wit
implications for public health recommendations and
strategies to affect SARS-CoV-2 transmission. Future
studies will identify the immune factors associated with
protection in those part1c1éjants. who did not develop
infection or symptoms and define the effect of prior
immunity and viral variation on clinical outcome.
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Extended Data Fig. 3 | Pre-emptive remdesivir treatment is associated with no statistically significant changes in VL following human SARS-CoV-2
challenge. Healthy adult volunteers were challenged intranasally with SARS-CoV-2. VL was measured twice-daily in nose and throat swab samples by
(a) gPCR and (b) FFA from remdesivir-treated (blue) and untreated (red) participants (n=6 biologically independent subjects). Results are expressed
as means+ /- S.E.M. Grey shading indicates the average 5-day remdesivir treatment period. AUC of VL by FFA (¢) and days to peak VL by FFA (d) were
compared between remdesivir-treated and untreated groups using two-sided Mann-Whitney tests (ns=non-significant).



“ ORIGINAL ARTICLE ”

Early Remdesivir to Prevent Progression to
Severe Covid-19 in Outpatients
Gottlieb RL et al. NEJM 2022; 386(4):305-15
https://pubmed.ncbi.nlm.nih.gov/34937145/
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Table 2. Efficacy Calculated with the Use of a Cox Proportional-Hazards Model with Baseline Stratification Factors as Covariates.*

Remdesivir Placebo Hazard Ratio
End Point (N=279) (N=283) (95% ClI) P Value
Primary efficacy end point
Covid-19-related hospitalization or death from any cause 2 (0.7) 15 (5.3) 0.13 (0.03 to 0.59) 0.008
by dav 28 — no (%)
—— 'y
Secondary efficacy end points
Covid-19-related hospitalization or death from any cause 2 (0.7) 15 (5.3) 0.13 (0.03 to 0.59)
by day 14 — no. (%)
Covid-19-related medically attended visit or death from
any cause — no./total no. (%) 1
Day 14 2/246 (0.8) 20/252 (7.9) 0.10 (0.02 to 0.43)
Day 28 4/246 (1.6) 21/252 (8.3) 0.19 (0.07 to 0.56)
Death from any cause by day 28 — no. 0 0 NC
Hospitalization for any cause by day 28 — no. (%) 5 (1.8) 18 (6.4) 0.28 (0.10 to 0.75)
Time-weighted average change in nasopharyngeal SARS- -1.24 -1.14

CoV-2 viral load from baseline to day 7— log,
copies/ml

0.07 ( omtooz@

Ib\% f& L

Alleviated baseline Covid-19 symptoms, according to
FLU-PRO Plus questionnaire — no./total no. (%) ||

Questionnaire completed before infusion on day 1

Questionnaire completed on day 1, either before or
after infusion — no./total no. (%)§

23/66 (34.8)

61/169 (36.1)

15/60 (25.0)

33/165 (20.0)

1.41 (0.73 to 2.69)%*
1.92 (1.26 to 2.94)**

* Baseline stratification factors were

residence in a skilled nursing facility (yes or

no), age (<60 years or 260 years), and

country (United

States or outside the United States). Covid-

19 denotes coronavirus disease 2019, and

NC not calculated.

t Of the eight patients who were

adolescents, none had a Covid-19—-related

hospitalization or death from any cause by

day 28.

t Data are shown for patients who

underwent randomization, received at least

one infusion of remdesivir or placebo, and

met eligibility criteria

as defined in protocol amendment 2 or

later.

§ The analysis was conducted post hoc.
he value is the least-squares mean. 99

[ On the FLU-PRO (Influenza Patient- =~ °

Reported Outcome) Plus questionnaire,

which was adapted for patients with Covid-

19, alleviation of

Covid-19 symptoms was defined as mild or

absent symptoms.

** The value is the rate ratio.



