Episode 310 ife cycle BA.1 bivalenvaccing MISC and myocarditis, cragsctivity and PASC
Dear colleagues,

At first view admixed bpice episode, although you withat someseeminglyunrelated topics aretouching ech
otherX

But first, a really beautiful angery didacticanimation on the life cycle of SAR8V2 from colleague Peters from
Maastricht Universitynttps://www.maastrichtuniversity.nl/news/coronavirubfe-cycleportrayed Please check it
out and use it for didetic purposes with due acknowledgments.

Par 1ComparingBA.1land BA.5Bivalent vaccine

Ep310-1: Anderson medRxiv 19 Jdn Scadinavia

- Hther bivalent BA.46 or BA.1 mRNBAooster vaccines as a fourth dose veasociated with increased
protection against Covidl9 hospitalization and death during a period of BBgredominance.

- Bivalent BA.4% boosters conferred moderately greater vaccine effectiveness againstXSovaspitalization
compared with bivalent BAboosters.

Table 2. Risk of Covid-19 hospitalization and death comparing individuals vaccinated with a bivalent
mRNA-booster vaccine received as a fourth dose to individuals vaccinated with only three doses in the

four Nordic countries.

Four-dose vaccinated Three-dose vaccinated Comparative vaccine
Events [ person-years Events / person-years effectiveness (95% CI)*
Covid-19 hospitalization
Bivalent BA.4-5 booster
Denmark 68 / 55595.53 260 / 55009.13 74.1% (66.3% to 82.0%)
Finland <5 /4850.84 26/ 4821.67 91.2% (79.9% to 100%)
Norway 14 /5463.91 56 /5448.41 76.6% (61.0% to 92.3%)
Sweden 0 NE NE
Combined® 80.5% (69.5% to 91.5%)
Bivalent BA.1 booster
Denmark 94 /29487.11 347 /29016.11 73.0% (66.1% to 79.9%)
Finland <5/3283.97 16/ 3266.77 85.8% (67.5% to 100%)
Norway 31/13750.19 96 / 13717.54 67.9% (54.7% to 81.1%)
Sweden 14 /10843.7 37 /10832.22 78.7% (63.5% to 94.0%)
Combined 74.0% (68.6% to 79.4%)
Covid-19 death
Bivalent BA.4-5 booster
Denmark 13 /56594.5 107 / 55822.25 87.5% (79.3% to0 95.7%)
Finland 14 /48736 20/ 4846.27 39.8% (-30.7% to 100%)
Norway <5/5474.46 6/5461.23 57.3% (-33.5% to 100%)
Sweden 0 NE NE
Combined® 77.8% (48.3% to 100.0%)
Bivalent BA.1 booster
Denmark 26 /30129.59 131/ 29679.84 79.8% (70.5% to 89.1%)
Finland <5/3290.18 10/3274.53 33.6% (-58.7% to 100%)
Norway <5/13761.26 13 /1372487 84.7% (61.9% to 100%)
Sweden <5/10989.41 12 /10977.03 80.5% (55.4% to 100%)
Combined 80.1% (72.0% to 88.2%)

At day 60 since day of fourth dose vaccination. “Contributing countries for meta-analysis were Denmark, Finland, and Norway. NE denotes not
estimable for this specific country-comparison due to small number of cases and/or due to comparisons with comparative vaccine effectiveness
estimates not within -100% and 100%. Risk estimates were adjusted for calendar month of receiving the third vaccine dose, year of birth (5-year

bins), sex, region of residence, vaccination prierity groups, comorbidities, and previous SARS-CoV-2 infection. Corresponding risk differences per


https://www.maastrichtuniversity.nl/news/coronavirus-life-cycle-portrayed
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These data@nfirm that a fourth doseis useful, irrespective of the type of bieal vaccine.However we are now
again in a new phase with even mooeeutraliation-resistané variant such as BQ.1 and XBBX.

Par 2 Pathogenesis ofMISC andost-vaccination myearditis

Ep 3162: Sacco Natvled May 2022: compason ofmultisysteminflammatory syndrome in childrefMISG with
regularpediatricCOVIQpCOVID)

- pCOVIERL9 was characterized by robust type | interferon (IFN)
- MISC:
0 Prominentinflammatory markers(type Il IFNdependent and NE-B-dependent signatures,
matrisome activatioh
o Increasedevels of circulating spike protewere detected in MIE, with no correlation with SARS
CoVf2 PCR status around the timm&admission.
0 Transientexpansion ofTRBV122 T cell clonotypesn MISC was associated with signatures of
inflammation andT cell activation.
0 The association of MIS with the combination dfiILA A*02, B*35 and C*(Cdlleles suggests genetic
susceptibility.
0 MISCB cells showed higher mutatioload than pCOVHR9 and gdiatric healthycontrols but
there isNO evidencef increased auteantibodies
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ExpandedCR BV 12: suggestie of areaction to a ésuperantigere within abundantly circulatingSpike(Gterminal
of S1) in rdation with a paticular H.A castitution: HLA A*02, B*35 and C*04
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B cellsn MISC show somatic hypermutation = evidence of rémdturatiorg, adaptation to circlating antigen, but
no convindng evidence ofauto-antibodies rather directed towards SAFCD\2.

Ep 3.0-3: Yonker Circulatiodan 2023Circulating Spike Protein Post;,COVIBL9 mRNA Vaccine Myocarditis
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1) Clearcutincrease of innflammatorycytokines(as could be expected inyocaditis)
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Remaks:

- Type Il IFN (gamma) increased, but type 1 (alpbta) not mentioned
- GAnti-inflammatongé -1I0 [ncreased, buth2IL-4 decreased and4& rather increaed

2) No difference in variouantibodies



Overall antibody levels to Spik&)and receptorbinding domainB)indistingushabk with controls;

But also functioral characteristics such as binding to varidteRR (= reeptors br the constant parof IgG in C) and
effector furctions such aantibody-dependentcomplement deposition (ADCD), neutrophil phagocytosis (ADNP), and
cellular phagocytosis (ADARD

Moreover, no ewdence of increasd autoantibodies or any difference Ab agaist common viral infections
(coxsackie, herpes etg)not shown hereseeFig 2

3) Remarkable increase airculatingSpikeantigen
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This Spike antigen increaseésniniscentof MISC, but MISiSassociged with higher CRP antbwer Tioponin than

postvaccine mycardtis.
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Ep 3105: Pascal Irrgang ScientemunologyDec 2022Class switch towards nanflammatory, spikespecificlgG4
antibodies after repeated SAR®V2 mRNA/accination

This papeconfimsthat a third (wild-type) mRNAvaccineincreasesthe neutralizing Alagainstboth WT and
Omicron,as expectedbut other Fcmediated effector functions such ag&\b-dependent complemehmediated
phagocytosis (ADCP) aAd-dependent comfement depositionactually decreasestfter the mRNA booster, as a
consequene ofa strong incrase in 1gG4 class of antibediwhich do not eftiertly mediate these Feeceptar
mediaed functions It remains to bedeterminedwhether these functios are importat in the antiviral effect, but it
is anindication thatrepeatedmRNA vadoation may have unwanted effext

Par 3Signficance of cossreactivity




