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1. Summary

Over 30% of the total number of cases identified in Switzerland were sequenced by the
Surveillance program, yielding approximatéB00 sequences in July.

In July,COVIBEL9 cases numbers began to rise agairSwitzerlanddue almost entirely to
the B.1.617.2 (Deljavariant, which completely replaced previously circulating Alpha.

Theprogram confirmed the conserved neutralizaticapacity of casirivimab and the reduced
neutralization capacity of the imdevimab marional antibodyagainst Delta. Of note, the
combination of casirivimab + imdevimalvailable as treatment in Switzerland has been
shown to keep neutralizing activity agafrDelta.

NumerousDeltasubrlineages are now being identifiedlhose lineages are still new and their
definitions are still to be finally determine¢iowever, there is no evidence that any clade
within Delta is ofgreater concern. Similarly,no special isues regardingtransmissibility,
immune escape, clinical severity or diagnogtidure between Delta and its various sub
lineages hae been identifiedyet. Howeverdata arecurrently scarceand more information
will follow.

Other VOCs have only rarelgdn detected during the surveilled period

- Alpha has been outcompeted by Delta at the end of June, and its detection sharply
decreased to ahost nothing througlout the surveilled period

- B.1.351 (Beta}irculation has essentially ceased in July

- P.1 (Gammagontinued tocirculate at very low levelgithoughcirculation wadower
than in June

Other variants of interest or variants under monitoringre also rarely identified

- B.1.621(Mu), which wasdetected for the first time in Junepntinued tocirculae at

very low levels

- B.1.1.31&as been detected in 2 clustenshichare believel to be cause by importation
events fromSouthEast EuropeThere is currently no sign that it will displace Delta.

- Lastly, C.37 (Lambdayvas been detected only onci July with no evidence of
substantial circulation in the community.

Noimportant geographical breakdowaf a particular varianhas been noticed
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2. Description of the Swiss national SAR®VW2 genomic and variants surveillance
program.

The overall goal of thegrogram is to provide epidemiological trends and to highlight meaningful
observations.

Currently,14 diagnostic laboratories have joined the program, includimgversity hospital centres in
Switzerland (Geneva, Lausanne, Bern, Basel, Zuri€all$tTiaio), in addition to private laboratories
(Viollier, Medisupport CH Romande including Dianalabs, Bioanalytmantonalbased laboratories
(Hépitaux du Valais) and 3 hitfiroughput sequencing platforms (Health 2030 Genome Centre in
Geneva, Functional Genucs Centre Zurictun by ETH Zirich and University of Zir@enomics Facility
Baselrun by ETH Zrich and University of Basel

In JulySynlab Bioggio (TI), Labor Team W (St Gallen, samples across CH), Spital Region QBenagrgau
Solothurn, Aargau,uzernjand Risclipined the programAdditional laboratories have been requested to
join the programin order to fill sequencing gaps in some regions.

Processed sequencing datee shared openly within 14 days from positive PCR result through the GISAID
platform (ttps://www.gisaid.org and eventually through the Swiss Pathogen Surveillance Platform
(SPSP). The centralized analysis of this National Surveillance will be performed by the groups of Pr. Neher,
Pr. Stadle andDr. Althaus where variants of concermre counted,analyzedand all sequences scanned

for new variants  with potential changes in antibodySpike interactions
(https://nextstrain.org/groups/swisshttps://covariants.org/percountry, https://cov-spectrum.ethz.ch

This work is done in close collaboration with the Swiss Nali€OVIEL9 Science Task Forcedathe

Swiss Institute of BioinformasgSIB).

In order tocomplementthe genomic surveillandeased on patient samplesequencingf SARE0V2 in
wastewater sampless also performed initially funded for 6 months. Sampleare collected daily irsix
wadewater treatment plants (WWTRPUnder the coordination diawag Up to 50 samples per week over
the first 26 weekshave been performed. The sequencing and analysis of these samiplelsiding
detection of variantsis done under the coordination of Proikd Beerenwinkellt started in December
2020 for Lausanne and Zurich, and in February 2021 for all six WWTP
(https://bsse.ethz.ch/cbg/reearch/computationalirology/sarscov/ariantswastewater

surveillance.htn)l The analysis of wastewater samples is envisaged to run until the ¢mel irveillance
program on 31.3.2022.

Immunological characterization of the variants within the sutaede program is coordinated by
t NEFTSaa2N ¢NRry2Qa GSHY G 9tC[ o

This report has been produced Marc FriedliPauline Vetter Samuel Corde¥rik BoehmRichard Neher,
Christian Althaus, Martina Reichmutbornelius Rémeniko BeerenwinkelChaoran Cheanja Stadler,
Priscilla Turelli, Didier Tron&mma HodcroftNadja Wipf,Damir Perisaand Laurent Kaiser. The list of
the participantsand collaborator®f the program can be founat the end of this reporin the appendix.

This report covers the ped of July Sto August I(weeks27, 28, 29, 30). All data presented in this report
are based on the sampling date.
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3. Variants of concern, variant of interest and other surveilled variants
brief summary and special focus

Currently, 4 variants are consiael variant of concerns (VOCs) by the WHO, B.1.1.7 (first identified in the
UK¢ VOC #pha), B.1.351 (first identified in South Africd/OC Bta), P.1 (first identified in BrazjlVOC
Gammag), and B.1.612 (first identified in IndiaPelta¢ currently daminant in Switzerlang and their sub
lineages

Vaccines effectiveness

Two doses of the mRNAacinesavailable in Switzerland haveenshown to keep a good effectiveness

in real life observational studies against both symptomatic andreegisease du¢o the B.1.1.7 (Alpha)
variant.Protection against severe disedsas been showto be conserveggainst theB.1.351 (Beta) and
B.1.617.2 (Blta) variants However, reduced protection against symptomatic disease and infection has
been observedhgainst thos variants. The impact of the mutations carried by the Gamma variant on
MmRNA  vaccine effectiveness is unclear; only limited data are available.
(https://www.who.int/publications/m/item/weeklyepidemiologicalipdate-on-covid 19---24-august2021).

Transmissibility

All variants of concern have demonstrated an increased transmissibility retatitree earliest known
strains of SARSoV2. Alpha inparticular apparently had the largest transmissibility advantage and
became dominant worldwide, until Delta emerged. Delta appears to be the most transmissible variant
detected so far, and has displaced Alpha. Since the emergence of Alpha, significalatipopevel
immunity has developed, which affects real world transmissibility. As Delta has demonstrated some
immune escape, is unclear how much this explains its current transmissibility advantage.

Transmissibility in vaccinated populations

Multiple studies report hat breakthrough infections of éka result in the same peak viral load, as
measured by RNA levels, which suggested that vaccinated people could still be transmissible. Additional
details have since emerged that make it clear that vacanais still very effective at reducing
transmission: 1) viral loads decline faster, resulting in a shorter transmissibility window; 2) the chance of
being infected at all is substantially reduced; 3) peak infectious viral load (which differs from \drakloa
measured by RNA levels) is substantially reduced, this may be a result of viral particles in vaccinated hosts
being effectively coated in antibodies.

Impact on diagnostic tests

Mutations in the virus may affect the sensitivity of diagnosgists. Nuleic acid detectiomay be affected
by mutations in the RNA sequence of target regidhgene dropout, as seen with variant Alpha, is an
example of thisAnother significant example is the lower sensitivity of Genexper®(Cephed) for the

N2 target fo the Delta variant itps:/www.fda.gov/medicatdevices/coronavirusovid19-and-medicatdevices/sars
cow2-virakmutationsimpactcovid19-tests). However, alRFPCR tests use multiple targetsofe mutations
have not been reported yet to cause diagnostic failure

Similarly, rapid antigen tests, which primarily detect the presence of the N prateay be affectedy
mutations in he N protein. However, idgnostic efficacy of antigenic tests appears to be relatively
unaffected thus faiBekliz et al. Lancet Microbe. 2Q2As the potential existshis will continue to be
monitored. Of note, no impact on antigeniestsensitivityhasyet been reported for Delta.

Greater transmissibility and/or immune escape potentiah result in newsurges in infections despite
the vaccination campaign. Therefore any variants displaying mutations known to be linked with either
increased transmissibility and/or immune escape potential should be closely monitored.
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Considering the above transmissibility, immune escape, and diagnostic isseiesgridnts presented
below will be particularly surveilled:

9 variants clasfied as VOQsy the WHOB.1.1.7 (AlphaB.1.351 (BetapP.1(Gamma)B.1.6172
(Delta)¢ and their sublineages

1 newvariants(until sufficient monitoring suggests they do not have a replicétiseape
advantage}hat include E484K + N501Y: higher transmissibilitgyume escape riskesistance
to mAbs, such asB.1.621Mu (N501Y + E484}9.1.1.318and the recently identified C.1.2.

9 variants that include E484Mone due tammune escape ris&kndresistance to mAhssuch as:
B.1.525Ra), B.1.526(part of the lineag carries E484K, the other S47(Idta)), B.1.620

1 variants that include L452R: slightly more transmissible relative to N501, resistance tp mAbs
such asC.36andC37 (Lambda)

1 variants that include L452R + N50Q%W¥ch as A.27

4. Epidemiology in Switzerlad and number and origin of sequences
produced through the program during the surveilled period

Data in this report comes from 3 sources: 1) Publicly available data on COVID as reported bythe FOPH
(https://www.covid19.admin.ch) including data thatis declared to the FOPH by the different laboratories in
Switzerland; 2) data originating from laboratories participating in the surveillance program; and 3) sequences
submitted to GISAICfpr which the corresponding infected person was in Switzerlandidest or recent travel
history to Switzerland).

General caveat: the numbers and denominators are fluid and variable over #&nt are subject to change
depending notably orthe different database used, andvariable declaration delay#\ll data generatedby this
program is also submitted to SPSP.

The number and origin of sequences submitted to GISAID by each laboratory during January and February, 2021,
prior to the start of the surveillance progracan be found in the first report covering the monthdudirch and April
2021.

Data will be presented here by regions, using the same region definitions that are used for the influenza
sentinel surveillance system in Switzerland. Data are presented according to residencggmst

Region 1 includes the camis of Geneva, Neuchatel, Vaud and
Wallis

Region 5 Region 2 includes the cantons of Bern, Fribourg and Jura

Region 3 includes the cantons of Aargau, Basel (Esadt
and BaselLand) and Solothurn

Region 2 Region 6 Region 4 includes the cantons of Luzern, Unterwalden
(Obwalden and Mdwalden), Schwitz, Uri and Zug

Region 5 includes the cantons of Appenzell (Appenzell
Ausserrhoden and Appenzell Innerrhoden), Glarus, Sankt
Gallen, Schaffhausen, Thurgau and Zurich.

Region 6 includes the cantons of Graubiinden and Ticino.

Region 1

Divisions of thalifferent regions, fromhttps://covariants.org/percountry
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Number of cases processed by the laboratories participating in the surveillance program

During theperiodcovered by the present reportiie FOPH reported total ofjust over 16,00@onfirmed
SARE0V2 casedn Switzerlandindicating a substantial rise in the number of infectidBigpplementary
Tablel providesan overview of the number and incidence of confirmed cases, the effective reptimoh
number R, the number and incidence of tests, test positivity, the number and proportion of sequenced
samples, and the number and proportion of VOCs by canton, region and for Switzerland overall.

The laboratories participating in this progragported 4711positive tests duringhe surveilled program,
which represent about29%o0f the total number of cases reported in Switzerlgnttluding both PCR and
antigenbased tests) Detailed data regarding the total number of tests performed each week &y th
laboratories participating in the surveillance program (including negative and positive tests numbers, and
the number of the positive tests that have been sequenced) are available in appeainix 3.0f note,
antigenbased tests are by definition excled from the surveillance, which applies only to PCR tests
(although antigen positive cases may be asked to dested by RPPCR)

Number of SARS0V2 sequences produced through the surveillance program

A total numberof 4422 SARSC0V2 sequences havieeen submitted to GISAID duringighperiod This
represents around 28% of all cases detected in Switzerladdring the surveilled periodsee
Supplementary Tabl@& and 3in Appendix for details)Of note, this number includes sequences from
samples receied from other laboratories in order to ensure sequencingadtvaccination infections.

Table 1 shows the number of sequences successfully submitted to GISAID through the surveillance
program during the surveilled period by calendar week

Numbe of sequences
Week Date successfully submitted to
GISAID
27 July 50 Juy 11 543
28 Juy 12to 18 1079
29 Juy 19to 25 1328
30 Juy 26 to August 1 1472
Total 4422

Table 1: number of sequences submitted to GISAID through the surveillance program

The total number of SARSoV/2 sequences submitted to GISAID by each laboratory duringnémeh of
Juneis available irBupplementary Tablgin the appendix
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Covering of sequencing in Switzerland and contribution of the national-SARS surveilance
sequencing program

As shown in Figure 1, the total number of SARY2 sequences submitted per wegkogressively
increasedduring the month ofJuly(week27 to 30), reflecting theincreasein caseswithin Switzerland
Thevast majority of the sequeces available iGISAIDgreencurve) andhose on which the surveillance
is conducted, come from the national surveillance program

Swiss sequences by calendar week
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Figure 1: Number of SAIRSV2 sequences available for Switzerlghatal available Swiss sequences in GISAID in
green, Swiss sequences submitted through the program in dotted oramgeyaction of the total number of positive
cases declared to the FOPH that have been sequenced (blue curve).

During the surveilled periodhe total proportion of positivesequenced casewason average around
2%%,largelyabove the aim of the program.

Figure 2 displays the fraction of SARS/2 cases sequenced for each Swiss redgregion 4continued
to havethe lowesttotal number of sequencesnd the lowest fraction of cases sequoed inSwitzerland
However, in this region, thigaction of cases sequencatightlyincreasediuring Julyand was just below
the 10 %limit. An effort will bemadein order to increase the covageof thisarea

Figure 3 shows the sequenciogverageamong the different Swiss cantons over the last 3 months,
presented by fraction of cases sequeneed the total number of reported cases in the cantdnwill

be usedo guidethe contact withnew laboratories in order to have a better covering of thermiy.
Appenzell Ausser/Inner rhoden, Fribourg, Glaris, Jura, Lucerna, Neuchéatel, Nidwalden, Obwalden, and
Zug in particular had low coverage.
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Proportion of sequenced cases by week and surveillance region Sequenced cases by week and surveillance region

—— Region 1 —— Region 1
—— Region 2 600 1 ~— Region 2
0.514 — Region 3 —— Region 3
— Region 4 500 1 —_— Reginn 4
—— Region 5 — Region 5
0.4{ — Region 6 —— Region 6

400

0.3
300 A

0.2 1 200

Proportion of sequenced cases
Total number of sequences

[N D ETTITTITTIw ot P TP P 00t SYYNUIRIRIRRRIR AU 100

18 19 20 21 22 23 24 25 26 27 28 29 30 18 19 20 21 22 23 24 25 26 27 28 29 30
Calendar week Calendar week

Figure 2Sequencingcoverageamong the different Swiss regions per week, presenyefidetion of cass
sequenced (left) and by number of sequences (right
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Figure 3equencingcoverageamong the different Swigsantonsover the lasB8 months presented by fraction of

cases sequence&creenshot form CoVspectrum website. Online dynamic navigatenailable ahttps:/cov-
spectrum.ethz.ch/explore/Switzerland/AllSamples/Past3M/sequencing-coverage
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5. Variants circulating in Switzerland since Jamy2021, with a focus on the
surveilledperiod

Determination of the proportion of total number of sequences over time falling into defined variant gieaione

by Emma Hodcro® &  (mfdldi¥played onthe @Variantwebsite fttps:/covariants.org/percountry). Those

results are based on the total number of sequences submitted to GISAID over the time period for Switzerland. Those
data mainly, but not exclusively, come from the national genomic survedl@nogramsince its beginningsee

Figure 1).

The B.1.617.2elta variant (in greeim Figure 4 hasremained dominantluring the month ofiuy all over
Switzerlandaccountngfor almost all thecases inthe country at the end of the month (see Figurearti
6). See Table 2 belovor the number of the main VOCs/VOls by region

Of note, anly 1 case ofts sublineage AY.1 (Delta + an additional 417N mutatimal detectedin
Switzerlandduring week28, and not retrieved afterward8ecause those AY* linegg(Delta sublineages)

are very new, and their definitions are still ongoing, we chose not to elaborate on their proportion and
repartition within the country. Indeed, any changes in prevalence should be considered very carefully, as
the definition of tho® sublineages are not clearly assigned.

The B.1.351 (Betayariant circulation has virtually ceaseduring the month of Jy, with only 1 case
detected

The P.1 (Gamma) variadécreased sharplin proportionin July relative tadJune, butabsolute numbes
of cases remained similafhisdecreasén proportionis thus due to rising numbers of Delta infections

Other notable variants were detected in Switzerland over the month of JOme.caseof the C.37
(Lambda) variantvasdetectedin week 29

B.1.1.38 was detected in ov&0samples in July, mostly in weeks 29 andir8th 2 clustersPhylogenetic
analysis suggestmportation from Greecebut this is uncertair{Hgure 6), there is no discernable trend
indicating a competitive advantage.

B.1.621 contiued to circulateat very lowlevels, with less thahO cases

An estimate of the total number of VOCs circulating in Switzerland, corrected by taking in account the
12.5% fraction of sequencing in Switzerland is available through the covSPECTRUM piegimmed
at ETHZ atttps://cov-spectrum.ethz.ch/explore/Switzerland
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3 Switzerland
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Figure4: proportion of total number ofequencegnot case} over time, that fall into defined vamt groups, for
Switzerland. Screenshot from CoVariant website. Dynamic navigation is availdititpsat/covariants.org/per
country. Dark red indicates lineage B.1.1AIpha). Note the rapid increase revalence and rise to dominance.
Light red indicateB.1.351(Beta). Green indicates lineage B.1.6A{[xlta), detected since midpril in Switzerland.
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Fraction of variants by week in Switzerland Estimated number of cases per week per variant in Switzerland
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Figureb: (Left):Percentage of circulating VO&wd VOIsn Switzerlandy week, over th80first weeks of 2021 (total
number ofB.1.1.7 (Alpha)B.1.351(Beta), P.1(Gamma), B.1.6172 (Delta) andB.1.1.318 (AZ*sequences from
Switzerland and successfully submitted to GISAIBawnhere).

(Right): Estimatedumber of sequences of the main \&DEIs and variants under monitoring retrieved during the
surveilled period

|:| Switzerland . Greece

2021-Jan 2021-Feb 2021-Mar 2021-Apr 2021-May 2021-Jun 2021-Jul 2021-Aug

Figure6: Phylogenetic clustering of B.1.1.318 in Switzerland. Red circles indicate sequences from Greece, Yellow
indicates Swiss cases. Note the Swiss clusters nestingthin Greek sequences.
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Variants by Region in July 2021

Alpha
Beta
Gamma
Delta
AZ*
others

Pie area represents number of cases

Figure7: Distribution of variants per regiofgr Juy, shown on a map. The total number of sequences in that month,
in the region, is shown in parentheses next to each region name. The size of the pie chart corresponds 1o the tota
number of sequenceblote the dominance obDeltain all regions.
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6. Assessment of the competition between the different variants in Switzerland

The competition between different SARR®\2 variants can be modelled using multinomial logistic
regressiont KS |y f @3AA & 0@ NG sequercésretizdved fran@SRECTRUM. Tigel &
resultsconfirmedthat Deltahad become the single dominant SARS8V2 variant in Switzerland in July
2021.

Figure8: Observed and modeled proportion of SARS2 variants over time in Switzerland. The proportion of Alpha

and Beta started to grow in Switzerland in December 2020 and January 2021. Beta was subsequently outcompeted
by Alpha in February and March 2021. In April and May 2021, Gamma and Delta stadptht@ Alphawith Delta

now outcompeting all other variantdAt the end of Jy, more than95%of the retrieved sequences in Switzerland

were due to DeltaModel fits are based on a multinomial logistic regression with splines.
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