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Adrian Dix: - . . Provincial Health Officer. This is our COVID-19 briefing for British Columbia for Friday, February 12, We're
honoured to be here on the territories of the Musgueam, of the Squamish, of the Tsleil-Waututh people; honoured to
be here on thelr lands today. Dr Henry and | will be briefing again next Tuesday, which is February 16, from the press
theatre in Victoria,

And with that, it's my henour to introduce Dr Bonnie Henry

Dr Bannie Henry: Thank you and good afternoon, and a Happy Lunar New Years to everybody. Kung hei fat chay to
everyone. For today, we have 445 new cases that have been diagnased with COVID-19, & of whom were
epidemiologically linked cases, bringing our total number of people with COVID-19 in BC to 72,750, Of the new cases,
135 are people in the Vancouver Coastal Health region, 218 are people who reside in the Fraser Health region, 15 are in
the Vancowver Island Health region, 44 people live in the Interior Health region, and 30 are in the Morthern Health
region. In addition, we have three new cases in people who normally reside outside of Canada.

We now have 4,347 active cases across the province, of whom 225 people are in hospital, 61 of whom are in critical care
or ICUL. And an additional over 7,035 people continue to be under public health man itoring with 67,008 people
recovered from COVID-19. Again, taday, unfortunately, we have ten new deaths to report of people, mostly seniors in
LTC, wha've died from COVID-139, bringing the total number of peopl= in BC to 1,288, Our condolences g0 out to the
famnilbes and the care providers and the communities who have lost their loved ones during this very difficult tire.

We have one new health care outbreak in an assisted living facility, the Chartwell Carrington Place, where we have a
single stafl member and a single resident affected so far, and two outbreaks have been deciared over, at the University
Hospital of Northern BC where there were several units that had outbreaks, and at the Royal Columbian Hospital, And |
do also want to note one of the more tragic cutbreaks that we've had in LTC, at the Jubilee Lodge in Morthemn Health,
was finally declared over yesterday and our thoughts are with the community and that facility.

We now have 16 active outbreaks in LTC and assisted living and six in acute care units involving 541 residents and 344
staff. In addition, we have a new community cutbreak in the Brucejack Mine in Morthern Health.

Since the start of our immunization program, we're now up to 162,982 doses of COVID-19 vaccing that has been
administered in BC and of these, 17,562 peopla have received two doses of the vaccine, As we know, in the last couple
of weeks we've had very limited vaccine supply, but, thankfully, starting next week, deliveries of our Pfizer BioNTech
vaccine will start to resume at much higher levels and we expect to have a significant bump In supply in the coming
weeks.

This will aliow us to fully resume our province wide immunization program focusing, as we have been in phase ane, on
those most at risk of having severe illness or dying and people that are on the front lines of our hesith care system. And
we're very excited that we're going to be wrapping that up in the next few weeks, and very soon we'll be able to expand
inta the community groups, particularly our seniors and elders.



Asg |'m sure many people have noticed, we've also seen a notable decrease in trarsmission and outbreaks in LTC and
assisted living facilities as immunization has rolled out and this is clear evidence of the effectiveness of the vaccines and
extremely encouraging news, and | know a relief to everyone that has family members In the care homes, As new cases
continue to decrease in LTC, we also need te continue to decrease cur transmission in cur communities,

We are trending in the right direction, pushing our curve down, but slowly, and we need to ensure our succass sticks.
This means staylng the course with aur layers of protection and contin uing to follow all of our public health restrictions
and guidance. This weekend, we need to pay particular attention to ensure that the progress we have made is not
wasted and I think Mother Nature's poing to be on our side there, where it s going to be a challenging weakend for
rmany people to travel,

This s even more important as variants of concern, that we've talked about, are circulating in our community. To date,
we've had a total of 46 confirmed variant cases in BC - 2% of the B117 originally found in the UK, and 17 of the B1.351
originally associated with South Africa. In the past week and a bit, the BC COC lab, i conjunction with our provincial
labs, have been doing ongobng surveillance to help us better understand how many of these variants of concern =
people infected with these variants of concern we have in the province and they did what's called a point prevalence
assessment where we screened every positive case between January 30 and February 5 with a marker to see if they
might contain the variants of concern, and of 3,099 positive cases that were screened there were three that were
confirmed by whole genome sequencing to be variants of concern, one of which was a South African-associated variant
and the ather twa were from the UK.

50 this is reassuring. It tells us that we don't have high levels of transmission in our communities, but that we still need
to be cautious and continue to monitor, In addition, in the past week, we've identified another variant that i under
investigation internationally and across Canada. We've had a single case of this variant, It's been associated with Nigeria
and travel to Nigeria, and the single case that we've had here in BC was a person who had travelled to Migeria, and it's
been labelled the B1.525 variant, 50 it's a new one ta add ta our lexicon

We aren't entirely clear yet whether this variant alse has increased transmissibility or causes more severe illness, but
cur lab team is working with their counterparts across the country and Internationally to get a better understanding of
what this can mean. The emergence of these variants, of course, makes us all concerned here in BC. They'we shown in
many places across the world that they do confer an advantage in that thess viruses tend ko spread mare quickly and
now more evidence that they might cause more severe illness,

As we have seen, the choices that we make today, as well as the plans we make for tomorrow, make a differsnce to all
of us. We are in some ways playing catch up with this virus and breaking those chains of transmission, preventing that
next infection, is what we need right now to buy us that time ta get our immunization programs back up 1o speed again
and te help us give that protection buffer against these new variant viruses that are emerging around the world and

here in BL.

| know sc many people in BC are doing just that, doing their part every day, and you've chosen things like fewer faces
and fewer places to keep your local community, your family safe. | know vou'll be doing the same this long weekend and
I am s appreciative of that, Thank you to everyone,

On this first day of the Lunar New Year it's a time to reflect on the challenges that we have overcome since this ime last
year and the progress that we have made. It's also our time to look ta our brighter days ahead. | hope everybody has an
enjoyable Family Day weekend and please remember to be kind, be calm, and to be safe.

Adrian Dix: Thank you very much Dr Henry, and | went to join Dr Henry and on behalf of the Premier and the
government and the pecple of BC 1o pass an my condolences to the families, friends and taregivers of the ten people
that passed away from COVID-19 in the last 24 hours in BC. Many of them in long term care, as we deal with outbreaks
that occurred in long term care in November and December and January that are ongoing.
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| wanted to note that we have 226 people currently diagnased positive for COVID=19 in the acute care hospitals across
BC. 61 of those people are in ICU at present, and if we look at the overall haspitalization rate for COVID-19 and all the
other things that bring people into hospital, our base bed occupancy rate is 90.3%, leaving us 910 empty base beds in
our haspital system. 72% occupancy rate amongst sll beds, That includes the significant number of surge beds that were
added ta prepare for COVID-19. That leaves 3,337 beds in ICU. Our occupancy rate is 77.1%, which leaves 122 ICU beds
available for new petients that are effectively empty at present.

And our occupancy rate, including surge beds, is 54.7%, which is 344 additional bads that are currently vacant, So that
situation continues as it has been. That doesn't mean that especially in hospitals in BC, such as 5t Paul’s, such as Rayal
Intand, there are not profound stresses, as there are in all of our hospitals as a result of COVID-19, but we continue in

our acute care sector to have the ability to manage that,

Dr Henry talked about the 162,982 immunizations that have taken place in BC, including 17,562 who have received bath
doses. As Dr Henry noted, over the last three weeks, we have received about 21,000 doses of the Pfizer vaccine over
three weeks, and next week we are expecting to recense considerably more according to federal government, 54,990,
And obviously, because we are doing first and second doses because of the interval, about half of the Pfizer
immunizations in the coming week will be second doses and most of the Moderna, which has ales besn slowed, as all of
wou will know.

But what we are hoping to do and continue to do is continue to now complete second doses in long term care, and Dr
Henry has spoken about the extraordinary success of immunization in long term care in BC, and we want to
acknowledge everyone wha s part of that effort and obviously mave on there to second doses, and that is what i
happening. 5o that gives you a sense of what to expect.

And this briefing every week will bring you up te date on the progress of the surgery renewal commitment. As people
will know, non-urgent surgeries were cancelled no March 16th to May 17th in BC. The health authority has resumed
NON-Urgent surgeries on May 18th and have completed a total of 244,245 surgeries as of February 7th, 2021, of which
191,120 were urgent and non-urgent scheduled surgeries and 53,125 were unscheduled or emergency surgeries. With
each week, we build on these achievements. Qur surgical renewal progress shows what is passible when we come
together as health tare providers and administrators and community members, and | for one am grateful.

With that, here is the latest weekly report. The total surgeries completed by health authorities since May 18th, 65,675
in Fraser Heaith, 45,136 in Interior Health, 14,012 in Morthern Health, 57,961 in Vancouver Coastal Health, 50,641 an
Vancouver Island, 3,820 in the Provincial Health Services Authority.

Weekly totals of surgeries completed from January 25th to lanuary 31st was 7,314 or 165 mare surgeries than in the
same year last year, and we are 5o appreciative of everyone who has worked on this initiative and who are making this
ongoing progress possible, and know what it means to famities everywhere.

This is a significant weekend for many people in BC. The beginning of Lunar New Year celebrations, of course today -
gong hei fat choy, chue mung nam mei to everyone out there. And | went to express my appreciation to the Chinase-
Canadian community in Vancouver, in Greater Vancouver, in Richmond, and all of the communities across BC. The
Vietnamese-Canadian commiinity, and many other communities celebrating Lunar New Year who have been, as
communities, extracrdinarily committed to following provincial health guldelines, who have been leaders in that regard,
and | know this weekend, we are going to celebrate in our communities Lunar New Year In a way that is safe for
everybody. And | appreciate everyone's contribution to that.

Sunday is Valentine's Day and then Family Day, which means that we have to understand the need to operate and to
centinue to operate differently, consistent with the pandemic to make this a BC Family Household Day long weekend,
gathering with only those that you live with, And if we're on aur own, it is one or twa pasple that we have been with all
along, COVID-19 and its variants mean we cannot vary our COVID fighting routine. COVID-19 |5 all arcund in BC. You see
that in the numbers today. So for us, it's essential travel only,
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Low risk is where we need to be and staying local is the way to get there. That means that until COVID-19 s in the past
tense, we must live in the moment and keep using our COVID sense this weekend, next weskend, and beyond, Let's
make it a happy and safe Lunar New Year and BC Family Househald Day long weekend. Let's use our COVID sense. Lat's
stop the spread. Let’s play our key role in the vaccination plan. And by doing all of that, to save lives together and to
cabebrate our families, our communities, in these extreordinary and important days.

QA

Reporter: Just a follow up on talking about the Maderna situation. Is it a possibility that seniors in long-tarm care homes
that had Moderna on the first dose will not be getting Moderna as a second dose. You talked about mixing and
matching, and | don't know If there was a final decision has been made. I'm just wonderi ng if there's an update on that.

Henry: That's something that our national advisory commitiee on immunization has been addressing, as are other
immunization committeas around the world, and we're looking at that as well. And it s permissive In terms of uSing the
same type of vaccing, so a messenger RNA vaccine can he used, but it is preferable to use the same product that you
receive the first dose for the second dose. And right now we're still on track to be able to da that. It may mean that
there may be a slight mare delay for some people in receiving their second dose of the Moderna vaccine, but we will be
maonitaring that as we go, and as we find out for sure how much Moderna we are getting when, over the Coming weaks
and inte March, in particular, We still are a little bit uncertain of how much is going to be coming, when, in March. So
that's something that we are monitoring very carefully,

We now know more about how (o use these vaccines and the effectivensss and the interchangeability, both from what
is happening here in Canada and around the world, so we will be watching that really carefully. | think the other rea Iy
positive thing is that the UK has started a study leoking at mixing and matching of not just the same type of vaccine, but
kaoking at whether you can start with a messenger RNA vaccing or a viral vector vaccine, the AstraZeneca, then follow
up with a messenger RNA vaccine as a booster dose. And they are also, as part of that study, looking at what the
optimal interval of that might be, whether it's four weeks ar six weeks or nine weeks, ete. So those are things that we
will be watching very carefully in the coming weeaks,

Reporter: On long term care, | know it is good news that the number of outbreaks has dropped dramatically, That had
heen hoped for. Was that anticipated, though? Was there an expectation this would happen this fast?

Henry: Absolutely. | think we all were hopeful, especially when we saw how effective these vactines are in older peaple.
As soon as we started to see, particularly second doses in alder people, that protection will last for same time. But | wall
still say, we have immunized health care workers who work in long term care, and had very high uptake, so that's a
protective buffer, but we also have maintained the restrictions, so we are nat out of that worrisome rone yel. [ will be
much more comfortable when everybody in long term care has their second doses and then we can allow more people

in. 50 that will be happening soon.

Reporter: For Dr Henry first, Mindster Dix talked about that point in time when we can refer to COVID-19 in the past
tense, and | think there is an expectation that that point comes ance we have all had our vaccines, and I'm wondearing if
that is realistic. Could you talk a bit about what we should be preparing for with these varants? Will vaccines and other
measures fikely be needed in the long haul?

Henry: | wish | knew the answer to that simple question. You know what, | belleve that this pandemic will be slowed and
stopped by our immunization programs. We are in such a tricky place right now, because we don't yet know the impact
of these varants. We are monitoring carefully and the point prevalence that | mentioned that was done by aur
laboratary colleagues this wesk, that gives us some reassurance that we're not seeing a lot of transmission. But it only
takes a few introductions for it to take off.

We talk about the reproductive number as an average, but most people don't spread to anybody, but there are some
pecple who spread to large numbers of people. So that's what we are trying to effect, to protect peopbe from with the
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measures that we have in place, the public health measures about not coming together in large groups, particularly
indoors, with poor ventilation, etc, 50 | do believe that if we can et through this next few weeks and get our
immunization program up and running, protect people, and then once we have a lot of vaccine, which vou kmow, (s
more and mare likely that we will be abla to immunize larger numbers of people by the summer, | think we will be in 3
very different place. We will get back to small gatherings.

But we don't know how long the protection from each individual vaccine series is Boing to last. There is a passibility that
we might need boosters at some point in the future, and that's wehy | think it is important for us to start planning for
altering vaccines and the messenger RNA vaccines are ones that can be changed fairly easily and be more effective. But
whether that is going to be yearly like we see with influenza, or whether that might be pericdically every three to five
years or whatever, we don't yet know that. That's a possibility.

The way this virus has been shown to change, the mutations are slower than what we sag with influen?a and some of
the other respiratory viruses. There is a growing sense from maost of us that we will see it as a reoccurring respiratory
virus in the respiratory season, so fall and winter for us over the coming years. But whether we have enough imenunity
that it will not cause these explosive outhreaks and lead to hospitalizations and overwhelmi ng af health care systems, as
we've seen in this past year. We hope that is not going to happen, that things will settle down as immunity increases.
And it may change to become a more benign respiratory virus we've seen with some of the other co ronaviruses over
the yvears.

Reporter: Minister Dix, Premier Pallister is going to buy vaccine for Manitobans. It won't likely come by the end of the
year, but at least we'll have a Canadian company on its feet that can ma nufacture vaccines and from Dr Henny's answer
it sounds like that's probably a good idea in the long-term. Weondering what you're doing, what BC is doing to ensure
Canadians and British Columbians will have some domestic ca pacity 5o we dan't end up in the same bind in the future?

Dix: In all aspects of COVID-19 there is enormous research efforts going on right here n British Columbia; we appreciate
the work done at the BOCDC, the work by the Michazs! Smith Foundation, by Genome British Celumbia, by BC Academic
Heaith Science Network and so on. There are more than 600 research projects underway, a lot of work to understanding
what we've been through, but also ensuring we learn the lessons from a health perspective, 3 social perspective of
COVID-19. We're very interested to see what happens with the agreement announced in Manitoba; we're certainly
interested in anything that would create stronger domestic capacity in the long run. Br Heary and | will be meeting with
the company in quastion as well on that guestion to take a look at that.

But right now it should be said that we're focusing on the immunization of 4.3 million British Columbians, this is our top
prigrity. This coming week we have 55,000 doses of Pfirer coming in, we're not sure at what peint during the week so
ENsuring that cur acute care settings are safe, that we're reaching cut to people and community health in the coming
week. Then, léd by Dr Ballem with an enormous amount of support across the country, delivering one but essentially
two doses to 4.3 million British Columbians. We're really focused on doing that and doing that well. It's going to be an
extraordingry thing that's going to invalve averyone In BC, but what happens in Manitoba is something we need to lock
at because the COVID-19 pandemic is at a critical point now; 445 cases with cases coming down in long-term care and
somewhat lower levels of hospitalization and vaccines on the harizon, but the absolute nesd right now for sl of us iz to
focus on stopping transmission and following public health guidance, which Is mare important now. Or at least as
important &5 it has ever been since the beginning of the pandemic. That's the position we're in now, but we also have to
prepare for the future; we're interestad in what Manitoba is doing and we're doing a lot of work at every kevel in BC 1o
Ensure that we prepare ourselves not just for the immediate and the now, but for the years to come.

Reporter. I've got a question about workplace gatherings, specifically to celebrate the Lunar Mew Year, We got a tip
about an office in downtown Vancouver organizing a Lunar New Year meal in the office, They seemed to think it's fine
because they'll be distancing and servers will be wearing masks, although this is breaching COVID rules. There may be
happenings in multiple workplaces — what's your reaction to people gathering outside of their core bubbles?



Henry: Right now all gatherings are risky and these are not within the guidance that we have. Waorkplaces need to have
their COVID safety plans and they need to adhere to them. There are ways of having gatherings with your work mates,
with your family, your friends that are not risky, and | know people are daing for certain meetings where they have a
small number of people in the room and others participating virtually. Thase are the things you need to do through this
Lunar New Year and if workers are concerned about risk, they can contact WorkSafeBC, There's some advertisements
they've been putting out and the number to contact; there is a hatline where ¥Ou can get advice from WorkSafeBC
about your concemns about the workplace,

Dnc: Just one further thing on that - if people are thinking of doing & gathering that breaches COVID rules this week. In
Vancouver Coastal Health there's 135 new cases announced today and if people are planning anything, our message -
and | think Dr Henry said it, but | want to say it very plainly - don't do it. This is not the time, This is particulariy
important time for COVID-13 and if you're thinking of something that you're concerned is past the line, there's a really
simple answer - don't do it, don't do It this weekend, don't do it right now. That message should go 1o everybody.

Reporter: A you know, a number of cases at schools in the North Shore may be linked to social gatherings between
students over the weekend. We're also hearing about kids gathering in large groups on the beach, or groups of six who
are not in the same household going out for dinner - do you have any suggestions to parents who may not know their
kids are doing this? Or for parents wha are allowing this ta happen?

Henry: We know this has been hard on young people — young people are social by nature, 3o these are conversations to
hawve with your children. We alsa know that young people - the young people in my life care about their families, thay
care about their communities and they want to do the right thing. We as a community need to support them in being
able to do the right thing. There is sometimes a Iot of pressure on young peaple and it's hard for them to know how to
react and how to say no to things.

This is a time where it is important and okay for you to 53y no to going cut with your friends right now. It's not akay to
E0 in & group and spend the weskend at Whistler, it's not okay te go out and party with your group right now because
that's putting your family, your community at rick. There will be a time for thi 5, there will be a time when well be able
to get back tegether, we'll be able to hang out with our friends and it'll be exciting and fun and new, but this is not that

time,

Reporter: I'm Just following up on what you were talking about in terms of possible higher herd immunity nesded with
the variants of coneern. What does that mean for long-term care when last week you said 9% of long=term care staff

have received the first dose and 87% of residents? But if all long-term care staff have been offered the vacting there's
11% or so that either can't get it for medical reasons or turned it down. Is that 11% acceptable to you given the higher
immunity needed with these variants of concern?

Henry: Yes. 5o | have been releasing them weekly, actually twice this week. But we will he updating those on a weekly
basis as we continue our surveiliance. And 1 just reported them again today. Lisually | do that on Mondays, but |
reported it today because we're off until Tuesday, and | also wanted to give the results of the point prevalence.

But yes, the new variant under investigation - there's another term for us to uge - i this one associated with Nigeria,
with a young person who is in the Interior Heakth region who returned from travel to Migeria, and has been solating.
And there Is ne transmission that we're aware of from that person, and public health is following up, and the
Invgstigation continwes,

Reporter: I'm just wondering, with regards to all of these variant cases, are they individual cases? Or is there a potential
cluster of cases anywhere?

Henry: Yeah. There has been a couple of both. 5o 1 can tell You with some detail — of the 29 cases that are associated
with the B117, the UK variant, all but one were either directly related to travel or samebody who was a close contact of



somebody who travelled, or has been a confirmed case. So a cluster in the co mmunity that was known and then in
retrospect was found to be associated with this variant.

As you know, we have only started looking for the variants quite recently. 50 @ number of these cases had already heen
past their infectious period when we found them. 5o the investigation identified other people that wers involved in
thelr cluster, So there have been a couple of those associated with the UK variant.

With thel? that we have seen that have been associated with the South African variant, again, there are a few that are
travel related, but the majority are actually part of & cluster kocally. Again, that has been investigated, and we have not
seen ongeing ransmission once we have identified the case, but we have retrospectively identified people that that
person also was in contact with,

And there are a couple, though, that we do not yet know how they acquired it, or where they acquired it from in the
community. 50 twa in particular of the South African variant that are concerning, although what we do know is they
have not passed it on to athers. So there are three active cases so far. The rest of them are all retrospective cases, or
people who have been beyond their infectious pericd.

Reporter. Just given the prevalence test that you spoke about, what is your estimate of the total number of variant
cases that could potentially be out there in BC right now?

Henry: Good question. | didn't do that math before | came out here, But what we have found is 1% of the positive cases
that we did in this point prevalence over that five-day period were confirmed to be a variant, So that's a very small
number. 5o if we have 4,000 active cases, we're talking about maybe four or five additional people potentially with a
variant in the community right now.

30 we will continue to do these point prevalence studies periadically to see if that's increasing, We will also be
continuing to do targeted surveillance. But the goed news is that Fight now, with those 3,099 cases that were screened,
and the whole genome sequencing, it was .1% that we're seeing right now.

Reporter: Dr Henry, | would like to ask vou if churches were able to put in the same safety protocols as bars,
restaurants, and health clubs, what is it about churches or other religiows gathering points that still makes them maore of
a public health threst for the spread of the virus?

Henry: | think we need ta look back on what we were seeing. And this is something that |5 not unigue ta this pandemic.
We have seen it with other outbreaks as well -- that the nature of the interaction, the social interaction that you have
with a faith group is fundamentally different than some of the transactional relationships we have if we're going to a
store or even an individual working out in a gym, an individual going ta a restaurant, or with your small group of people,

Having said that, we engaged very early with faith leaders across this province. And they recognize the important role
that they play, | just want to reiterate, we now how important - essential — faith servicee are for people and for
communities across BC. And that is why we have heen working with faith community leaders since March of last year.

And wae stopped all of those types of interactions when we were learning about this virgs, and what was happening with
this virus, and how it was transmitted, and in what situations It was being transmitted last March. And then when we
recpened gatherings, and particularly faith gatherings, we did talk with the comm unity about what were the things that

made i safer,

And those measures were in place, We limited numbers, we had spacing, we introducad masks when that we needed,
We talked about the different things that happen in different —whether it's a church, or a gurdwara, or a temple, ora
synagogue — and tried to make rational approaches that would support people.



We alsa know that there is a demographic that goes to many faith services that is older and more at rick in saime cases,
S0 we needed to take that into account. And we were able ta allow and to have active in-persen services through most
of the summer and inta the fall.

As with many other things, as we got into the respiratory season, we saw the transmissibility of the virus increasing. And
what we were seeing was that there was transmission in 3 number of faith settings despite having those measures in
place. 30 that spoke to us about there was something abaut those interactions that meant that the measures that we
thought were working were no longer good enough to prevent transmission of the virus in its highly transmiszsible state
during the winter respiratory season.

50 it was because of that that we put In additional measures to stop the in-person services starting in the end of
November. It really was because we were seeing, despite people taking their best precautions, we were still sesing
transmizsion. We were seeing people ending up in hospital, and cadly, we had some deaths in particularly older people
wha were exposed in their faith settings.

Iwant ta get back - and | have been talking with the faith leaders — as soon as we can, Once we're out of that danger
zong; ence we understand what's happening with these variants; snce we REL Our community levels low enough that it's
nat that risky any more, then absolutely. We will be gQing back to those safety precautions that we know work,

Reparter: You have mentioned over the last week 3 lot about Lunar Mew Year and Family Day. But there hasn't been a
lot of mention about Valentine's Day. | know there are restrictions on everything. | get that. But is there not any specific
concerns associated with the way that people typically gather and celebrate on Valenting's Day?

Henry: Well | will tell yeu that — this is harkening back to last year — but we have had some discussions with the
restaurant and the food and beverage industry about Valentine's Day and about some of the conceme. But it's a
fundamentally different vibe to Valentine's Day.

It's generally couples, families, young peaple together — small groups. It's not a party in the same wiay that the Super
Bowl or same of those events are. But again, we know this virus is transmitted when we have close contact with people.
Anid this is a time to have dose contact, to enjoy your Valentine's Day with yeur sweetheart, your loved ane, and keep it

small,

Reporter: My question is about the low prevalence of variants that the data vou cited today is showing in BC. With
Alberta our nelghbour, sur border-sharing province, supporting, | believe, in the hundreds or two-hundreds of cases of
vanants, are you concerned that we could see importation of those potentially more transmissible variants into BC?

Henry: Absolutely | am. And not only from Alberta, from Ontario, There is a considerably higher rate in some areas of
Ontaric as well. And we know that there is still travel back and forth. It comes back to the fundamental thing that we
know about this virus. It is transmitted between pecple. And when we — inadvertently or not - when we travel we take
the risk that we have with us, and we pick up the risk from where we're going and bring it home with us.

30 it is people moving that spreads this virus, including the varianis, &nd | have also said a few times, we know that the
mare transmission you have; the more cases there are the more apportunities there are for the virus to change; for a
mutation to happen as it replicates.

5o it's not surprising to me that we started to see the variants arise in countries that were having a lot of transmission in
some communities. And then, of course, it takes off. So that's what we're concerned about Fight mow.

We're coming down, but we're at a Fairly high level, still, We had over 200 casas just in Fraser Health, And itsa large
population in the Fraser Health region. We started to see a fittle bit of an uptick there, That's where we need to be
careful because it can change so rapidly, and it grows expa nentially when we start to let our guard down,

o



50 that's one of the reasons why it's so important 1o stay small so that we don't give the virus a chance to spread and to
replicate in many more people, and we don't travel right now,

Reporter: I've heard from a number of cleaning staff, porting staff in hospitals around Vancouver particularty, but
araund the province that they're concerned that they haven't been vaccinated in a kot of cases when they're coming
nto contact and regularly serving as a vector between wards in our health care facilities while management and peaple

with more office facing jobs have been,

Is it your intention that these staff would be included in the current phase two vacoination rall out and why would thiy
not be vaccinated before or at the same time as management?

Henry: There's a couple of things.

One, we're in phase one still and phase one facuses on health care workers who have patient contact in particular
wards, and that is really important. These are the people who are being immunized first. So, management, deaning
staff, others are not in that priority group.

We know that there are some nurse managers, for example, who . | know some of the peaple who have bean
immunized are people that work and help with the outbreak management in long-term care homes. Things like thart,

50, we don't always know the reason why an individual may have received the vaccine, but we alsa have to remember
there are other things in place. We've had limited amount of vaccine, so we are fotussing on those people who have
direct patient contact, and particularly in the highest risk areas in hospitals right now. So the focus has been in the last
little while in emergency departments, ICU, the medical and surgical wards to keep the hospital running, and the
primary focus has been on people with patient contact.

We have other things in place that pratect other workers, including cleaners, people who work in food services,
security, all of the essential workers that we have in our hospital system. And yes, it is important and they are in the
next phases of our immunization program, but with the limited vactine we're focusing on people who have direch
patient contact and we're making sure that thirgs like access ta personal protective equipment, the fact that cleaners
don't go into the room with an active case unless they have certainty precautions and protections in place.

>0, there are many other things that keep people safe in the system that need to continue, and we have sald that many
Limes. We need to continue doing what we are doing in tha hospital system, in long-term care until we have enough
YaCcing to protect everybody,

Reporter: Dr Henry, we have heard from people who are in mandatory isolatian right now who were shocked to find out
from their contact tracer that they're allowed to take their dog for a walk, even if they have COVID. The BOCDC s
website doesn't specifically mention walks or answer other specific guestions about isolation, like whether someone can
use their building's elevator to take out the garbage or if someons can get something from their ear in the parkade.

How can people In quarantine find out some of the answers to these specific guestions like these and why is it not mare
clear?

Henry: | thought it was quite chear, but there Is the person that you are connacting with from the health authority for
pecple that are in quarantine who are a case of COVID. $o it depends a litthe bit.

If you're somebody who's sick with the virus ar somebody who's a contact and not sick, And yes, there are some things
that we allow people to do. You know, going outsida, if you are in 2 house and you don't have any contact with anybody
else, you can go into your backyard, We know that sometimes people need to get supplies, and we try and support
them to be able to do that without having to go themselves.



50 there are many things that we do to try and support people to be able 1o quarantine safely and to isolate safely.

Reporter: This is just about folks wha already have had COVID-19. Do you plan on giving one dose of the vacrine to
people who've already had COVID?

Henry: Good question. The Jury is still out on that, We have seen now that peaple who've had COVID, particularty if it's
been within the three months or sa, they get a nice boastar responge from their first dose of the vaccine. 5o they would
nat necessanly be a priority for getting a second dose right away, particularly in a time where we have a shortage of
vaccine, 5o, that's something that we will continue to monitor, but yes, right now, we are still intending on giving
everybody a second dose because that's the way the vaccine program is designed, and whether it means that we can
wait a bit longer for people who are getting a boost from natural infection, as well.

[adv, agg, mjag, mefid, ctz, edu, embc, empr, eny, fin, farr, hith, tnd, jist, lbrr, mhaa, maz, pijh, pssg, msd, tacz, tran, dbe]
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Dicar Paul Jaffe: within the Prevines Cotembia

Re: Beaudoin, Alsin, et al. v. HMOQ, et al
Supreme Court of British Columbia Vancouver Registry No. 210209

I am writing in response to your Public Health Act section 43 application on behalf of the
petitioners in this proceeding, as conveyed in your correspondence with Gareth Marley of the
Ministry of Attorney General, dated January 29, February 3, and February 17, 2021,

I understand the Petitioners to be seeking a variance of the Cratherings and Events Order dated
ebruary 10, 2021 (the “Gatherings and Events Order™) to permit in-person worship gatherings
on wo grounds:

1. Unders. 43 (1) (2) of the Pubiic Health Act, that a propasal to maintain physical distancing
of at least 2 metres between members of different households, maintain contract tracing,
maintain the use of hand sanitizer and at all times of ingress and cpress form the buildings,
maintain the use of masks and discontinue the practice of before- and after-worship social
events will meet the objectives of the order and be suitable as 2 basis for a written
agreement under 5. 38 of the dcr: and

2. Under s. 43 (1) (b) of the Act. that the Affidavits of Dr. Dr. Joel Ketiner and Dr. Thomas
Warren, and the material appended to them, constitute additional relevant information that
was not available to the health officer when the order was made.

In response to your proposal under 5. 43 (1) (@), I am not prepared 1o give the variance requested.
| am prepared to give a conditional variance 1o the Gatherings and Events Order to the Petitioners
allowing outdoor weekly worship services, subject to the adherence of the conditions below,

The conditions of the variance to the Gatherings and Events Order are;

Ministry of Health CHTice of thet 45 Flogr, 1315 Blussbard Stroot
Provencinl Feenlth Officer FO) B 9648 5TH FROV GOVT
Victoria BC VEW 594
Tel (250) 9521310
Fax: (25079521 570
hetp e headth pov he calplod



Capacity, Setting and Attendes Limitations

1
8
1.

The maximum number of people attending a service is 25.
Services are to be held outdoors.

Due 1o higher risk of serious complications of COVID-19 infection, the organizer must
advise and encourage the following people to NOT attend in-person services:
2. People over the age of 70 (even if immunized, as there is currently uncertainty about
the timing and duration of protection from immunization);
b. People who are living with someone with COVID-19, or upper respiratory or flu-
like symptoms;
¢. People with underlying medical conditions or compromised immune systems that
put them at higher risk of severe illness or complications from COVID-189;

Preparation

4.

5.

To support contact tracing in case of an exposure to an infected participant, the organizer
miust:

4. pre-register participants to assure maximum number of attendees is not excoeded

b. collect the first and last names and telephone number, or email address, of every
participant whe attends a service;

. refain this information for thirty days, in case there is a need for contact tracing on
the part of the medical health officer, in which case the information must be
provided to the medical health officer; and

d. destroy the information after thirty days.

Before attending the service, all participants must carry out a health check, which means
reviewing the questions on the health check poster at

- T, | L . : 1B ot PV e L i
LERERS o N WP RS O e Tesrc e el ln-sa e L posiersne P I"";‘.!-. "-:-"I."I't:-'.-':
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If a participant has not earried out or passed the health check. they must not be present at
the service,

If a participant exhibits svmploms of COVII-| < they must not attend the service:

Hand sanitation supplies are to be readily available,

Conduet of Services

L.

2

Every participant will wear a non-medical face covering or mask,

Celebrants may remove their mask when speaking, but there must be at least a three-
metre separation between them and other participants or there must be a physical barrier
between them and other participants which blocks the transmission of droplets.

Each participant is to maintain 2 metres physical distance from one another, unless they
reside in the same household.

L



4. Mo service will last more than one hour.

5. There will be no social gatherings or soeial interaction among participants before or after
the services, whether indoors or outdoors.

6. There is to be no passing of a collection bag or plate and no sharing of ceremonial
objects.

7. Participants are not permitted to sing or chant.

8. Participants must disperse immediately after a service and must not congregate with
patrons who arc leaving the service or amriving for a subsequent service.

Please note that this variance does not have an expiry date but may be withdrawn at any time by
me should conditions exist that warrant doing so in the interests of protecting public health.

Reasons
A health order will be varied if a proposal is suitable to be a written agreement and if it meets the
objectives of the order that is varied.

The objectives of the Gatherings and Events Order have been set out in the recitals to the Order
and in oral statements to the public. They include preventing loss of life, serious illness and
disruption of our health system and society by reducing the wansmission of SARS-CoV-2 in
gatherings. The Gatherings and Events Order recognizes that there are also societal effects of the
measures put in place and that constitutionally-protected interests include the rights and freedoms
guaranteed by the Canadian Charter of Rights and Freedoms, including specifically freedom of
religion and conscience. While these freedoms are mot shsolute, [ recognize the need for
restrictions to be proportionate to the public health benefits, assessed in a manner consistent with
the principles set out in the Ethical Decision-Making Framework specific to COVID-19,

As | noted on November 7, from the outset of the pandemic, an objective of the COVID-19
response has been to prevent the substantial spread of SARS-CoV-2 leading to preventable disease,
deaths and the loss of the ability to contact trace effectively. Another objective is to maintain
capacity within our kealth care system to provide care to all those suffering from COVID-19 and
other illnesses. A breakdown would especially affect the maost vulnerable, including seniors.

It was a further objective of the order 1o avoid closure of schools and workplaces.

Exponential growth in SARS-CoV-2 infections implies more serious illness and death and, if
unchecked will lead to exceeding the capacity of the health care system and the ability to keep
track of its spread. Evidence of exponential growth means that urgent action must be taken to
“flaiten the curve.” If the number of cases iy steady and clevated, then this requires maintaining

the course and, at most, cautiously reducing restrictions.
Over the course of the pandemic, the scientific community and public health officials have learned
that the likelihood of transmission of SARS-CoV-2 is greater:
1} when people are interacting in communal settings (c.g. gathcrings, events, celebrations)
than in transactional settings (c.g. at retail outlets);

)



2} when people are close to each other;
3) in crowded settings;
4) in indoor settings due to less ventilation than outdoor settings: and

5) when people speak, and especially when they sing, chant, or engage in excited expression
(e.g. shouting or speaking at higher than conversational volume).

The likelihood of transmission also increases exponentially in a population when a number of
people are simultancously infected in a group setting, and subsequently infect their contacts, who
infect their contacts and so on. This can, and has, quickly result in a scenario where local public
health resources can be overwhelmed such that they are no Jonger able to trace sl the contacts of
such an exposure and require them to self-isolate. If this oceurs, community spread can quickly
become rampant, leading to increased case counts and, in time, has the potentiz] to overwhelm our
healtheare system as hospitalizations increase. As well transmission in religious settings have led
to introductions of the virus into vulnerable community settings such as long term care homes
leading to serious outbreaks with resultant deaths.

Based on the latest scientific and epidemiological evidence available to us, factors leading to
elevated risk of COVID-19 transmission risk in religions settings are understood to include that

they:
1} generally occur in indoor setings;
2) often involve the assembly of & large number of people from different households;

3} usually last for an extended duration (defined as longer than 15 minutes) which results in
a preater duration of exposure and therefare a higher risk of infection and chance of viral

spread;

4) often include individuals within high risk groups, including older adults and those with
comorbidities; and

5) often involve loud talking and singing, which may represent greater fsk for viral
transmission,

Clusters of COVID-19 cases stemming from religious gatherings and religious activities have been
noted since the onset of the pandemic globally, nationally and in British Columbia. You have
already been made aware of the cases and clusters of COVID-19 cases in religious settings in BC
in the Affidavit of Dr. Brian Emerson #1 at paragraphs 102 to 108, British Columbia’s experience
is consistent with that in other provinces and globally. A multi-jurisdictional outbreak connected
to a series of events in a faith community in Saskatchewan in September resulted in 174 cases in



19 communities — including more than a dozen cases in Northern BC; this included 68 cases among
individuals attending cvents, and 106 infected through secondary transmission. In an Ontario
community, more than 30 active cases were confirmed in relation 1o a church gathering, with an
additional 300 people put. into isolation. Additional clusters related to attendance at religious
gatherings have occurred across the provinees in Kingston (24 cases), Lethbridge (15 cases), 2
outbreaks in Calgary (24 and 54 cases, respectively), and Edmonton (99 cases).

In addition, a global analysis of COVID clusters found that religious settings frequently served as
fertile ground for “first generation’ clusters of 10-50 people, and that large clusters — although
infrequent —were commonly associated with religious activities. [ am enclosing a published article
by Leclerc Q etal.’ that indicates this danger.

We have also begun to see the emerpence of COVID-19 varianis of concern (VOCs) that have
been reported globally here in BC. To date, 80 BC cases have been identified with the B.1.1.7
variant, originally identified in the United Kingdom and 20 BC cases with the B 1.351 variant,
originally located in South Africa.

Modelling suggests that if these VOCs were to become established or predominant in our province,
casc counts will rise quickly and significantly. The enclosed presentation from the Public Health
Agency of Canada notes that “With spread of VOC, current public health measures will be
insufficient, and epidemic resurgence is forecast” (see slide 12) and “In all provinces current
controls may not be sufficient to fully control the variants of concern. The early lifting of public
health measures could lead to a resurgence of the epidemic, including the community transmission
of variants of concern” (slide 16). There is much debate about how likely modelling is to reflect
reality, as there are many variables in predicting the trajectory of transmission in BC. However, it
15 clear that the new variants inject uncertainty into any projections.

If our case volumes were to increase significantly, it would create a real risk of overwhelming our
contact tracing capacity and healtheare system, which in wrn puts at risk not onl ¥ those requiring
COVID-19-related care, but all users of our healthcare system. We have been foriunate so far
during BC's sccond wave not to have had to cancel or delay scheduled surgical procedures for
nen-COVID-19 patients (other than some limited cancellations in the Northern Healih Authority
and Fraser Health Authority due to high hospitalization rates and outhreaks in hospitals), but if our
hospitals were to become overwhelmed with COVID-19 patienis, cancellations may be required.

At present, case numbers remain clevated, and since February 16 there has been a reversal in the
trend such that there has been an increase with the seven-day moving average increasing from 409
cases/day to 5035 cases/day at present. The region in which the houses of warship are seeking this
variance, Fraser Health, has consistently had the highest rates of COVID-19 and currently has a

| —

' Leclerc, Q. et al. What settings have been linked to SARS-CoV-2 transmizzion clusters? Welleome
Open Rescarch 2020, 5:83 Last updated: 02 OCT 2020.




high rate of positive tests at 8.1%, compared to Vancouver Coasta region at 5.8%. This indicates
tncreased rates of community transmission of virus. Hospitalizations are staying steady but
elevated, while outbreaks in long term care facilities have come down but are also staying
steady. We arc continuing to see virus variants of concern with 100 now identified. and we are

aware that they can rapidiy escalate.

In summary, the indicators we are monitoring show that there is still concerning amounts of SARS-
CoV-2 virus circulating in communities. Fortunately, vaccine supplies are increasing and are
being rapidly administered and we are expecting to substantially increase immunization activities
in the next few weeks. However, until we achieve widespread vaccine coverage of vulnerable
members of our population, we must continue to exercise caution.

In short, we are not yet seeing the kind of reduction in new cases that would justify a significant
relaxation in restrictions, most specifically in the Fraser Health region where the risk is preatest,
Recognizing both the mental health benefits and constitutional statuz of collective religious
activity, I am, however, prepared to cautiously allow careful outdoor in-person worship services
on the besis of the conditions listed above. This must necessarily be reassessed if the variants of
concern proliferate in the general population. | must emphasize that restrictions, as preventative
public health measures, may be required even if your clients® own congregations do not experience
infections.

This variation adds to the existing permitted activities, which include individual prayer, outdoor
services in automobiles and online services.

The affidavits of Dr. Kettner and Dr. Warren do not represent information that was not available
to me that would alter these findings and decisions. While it is not possible to exactly quantify,
there is some transmission risk when people get together and that risk is elevated indoors. In the
context of the existing epidemiological situation and the crucial objective of avoiding growth in
the number of cases, especially of the variants of concern, which could have the effects T have
discussed, my judgment is that lessening restrictions further than as provided for here would pose
an unaccepiable risk 1o public health.

| am enclosing “Assessing request for variance on restrictions on faith-based gatherings™ authored
by Dr. Naomi Dove, Public Health and Preventive Medicine Specialist and Physician Consultant
with the Office of the Provincial Health Officer and a literature review “COVID-19 transmission
risk in faith-based gatherings™ prepared by her, which has informed my judgment in this regard.

I must emphasize that | have taken my decisions to restrict in-person religious services very
seriously. I have listened to faith leaders and I recognize how tmportant in-person services are to
the congregants, However, | must also take actions to protect people and their communitics, hence
the need to be very cautious at this eritical time by granting this conditional variance to my order,



Flease let me know if you have any questions or concerns about this decision,

Sincerely,

Bonnie Henry
MD, MPH, FRCPC

Provineial Health Officer

Ce:  Gareth Morley, Barrister and Solicitor, Ministry of Attorney General
Jacqueline Hughes, Q.C., Ministry of Attomney General
Dr. Brian Emerson, Deputy Provincial Health Officer, Ministry of Health

Enclosures
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ADSEract

Background: Concern about the health Impact of novel coronavirus
SARS-CoV-2 has resulted in widespread enfiorced reductions in
people’s movement (flockdowns”). However, there are increasing
concerns about the severe economic and wider societal consequences
of these measures. Some countries have begun to lift some of the
rules on physical distancing in a stepwise manner, with differences In
what these “exit strategles” entail and their tmeframes. The aim of
this work was to Inform swch exit strategies by exploring the types of
indoor and outdoor settkngs where transmission of SARS-CoV-2 has
been reported to occur and result in chusters of cases. Identifying
potential settings that result in transmission clusters allows these to
be kept under dose surveillance and/or to remain closed as part of
strategies that aim to avoid a resurgence in transmission fellowing
the lifting of lockdown measures.

Methods: We performed a systematic review of avaitable literaturs
and media reports to find settings reparted in pear reviewed articles
and media with these characteristics, These sources are curated and
made available in an editable online database

Resules: We found many examples of SARS-CoV-2 clusters linked to a
wide range of mostly indoor settings. Few reports came from schaols,
many from howsehobds, and an increasing number were resarted in
haspitaks and elderly care settings across Europe.

Conclusions: We identified possible places that are linked to clusters
of COVID-1% cases and could be closely monitored and'or remain
closed in the first instance following the progressive remaval of
lockdown restrictions. However, in part due to the limits in
survelllance capacities in many settings, the gathering of information
swch as cluster sizes and antack rates is limited in several ways:
inherent recall bias, biased media reparting and missing data,
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[ Amendments from Vergion 1

Thizadicle hes been updialed in responss 10 reviBwe commans,
and 1 inckiae £ new ranemisson overis which heve Been
acded fa pur online dambass, We now discuss 3 ot of 201
IramEmisinn evenis {preaioushy 1621, szﬂmm
Typa {previoosly 1E]

Any further responses fram (e revbeseans can be found f the

end of ihe anice

Introduction

The povel coreamvirus SARS-CoV-1, résponshle for coronavinus
discase 2019 (COWVID-19), wad frs identified in Woehan, Ching
ar the end of 2019, and has since spread sround the wosld
{l i T i il i i :’.
The wpecity of the vime for boman-lobuman  iessmission,
covpled with the luck of immunity in the popularion doe to
the novelty of SARS-CoV-1, has led o the implementanion of
severe reductions in people’s movements in an cffont to reduce
discase impnot These strong measires are broadly deseribed ns
“lockdowns”, Due 1o the highly restrictive nutare of lockdowns,
and their imprel on people’s health, welibeing ard fnances. (i is
fileely that goch interventions canmot be sustained for prodonged
perinds of dme, ood will have 1o be lifted, af leust 19 some
extenl, before an effective vaceine becomes svailable.

To muccessfully remove thess lockdown restrictions  while
ivoiding o resurgence in SARS-CoV.2 trunsmissice, we must
better understand in which types of mettings the vins is most
likefy oo be rrnsmitied. Determining partculsr ploces tha ase
finked to clesters of cases could reveal semings that are respen.
sible for amplifying the heterogeneity in tansmission Ol kes
been reponed: potentially 80% of wansmission is being Cewsed
by only 1% of infocted individuals | 1. Nosbly,
the difference in transmission risk betwicen houscholds and larger
commnnal saftings it oncles, @ i the difference hetwesn indacs
arxl oubilioar mansmission,

Quuntifying these differences in tramsmassion can be Tarther
facilitated by the fuct ihat, in many coustries now  ander
fockdown, Entensive contact irecing of imponied cases way
performed in the early stapes of the epidemic, resulting in the
detection of clusters of cases, This dala, on the first detecead
clugters in o country, can give knowledge of the types of
sethings facilitoting  ransmission before intensive social and
physical dismancing ook place.

The aim of ver wark is thenefore w gather information on reported
chasters of COVID-19 cases w0 determine types of seringe in
which SARS-CoV-2 iransmission eccurred, This coald inform
post-lnckdown siratepies by sdentifying places which should be
keept under close survedllance andioe should s6ll remain cloged @
avoid 3 resargencs n iramsmission,

Mathods

Oiutline

We mearchod lor scientific Hiertane and medis anicles dussiling
chusrers of SARS-CoV-2 frunsmission [detnils bebow) and exteacisd

Welleome Open Research 3000, 583 Lasr updaed: 03 GOF 2020

dubs nle o Google Sheets file (poosssile m | s
archived &8 Underlying date (| 1 We defined
“semings” 45 dites whene transmission was recorded resulting in
n clusier of casce. 'Wo resivicied ouwr defindion af “sleser” 1o the
fers!-penzsraion cases that acquired the infection due (o mansmis-
sion in a single specific sening a1 & specific time. For exampls,
il u persom was infected on 0 croise ship, and loter fefeced
ddditiaal people sfter disembarking, we would not comsider
thut the latter were part of that “crulse ship cluster”, snce they
wiore not Enfecied on the ship, We recorded the couniry and
further detsils about the Lype of sstting, the mumbers of primary
and secondary eses in the chuster, clusier sizes, and miack miss,
W delined n ease a8 0 porsan repoted W be infocled with the
SARS-CoV-2 virus, regardiess of symploms,

Search skratagy

References were found i four ways, Firstly, we peformed o
syalemafic liderwiee review For OOVID-19 closesrs in Pubhied
vn the 30eh March 2020 (search term below). A totl of 67 papers
were found. Two reviewers (GME and QIL} performed dats
extroction imto the online database. We chose to only scarch this
database and uss peer reviewed articles os a goality dreshold,
We iocluded daia from English absrracts (where passhl=l, but
otherwise excluded noa-Englizh publications.

PubMed search: {COVID-19TAH Fields) OR “COVID-20197Al
Fields] OR, “severe acule respiratory aymdrome corenavine 2 Sap-
plementary Concept] DR “severe acute respirtary syndrome
coronavimis I°[All Fields] OR “2019.0CoV"[All Fieks] OR
"SARS-CoV-Z"|All Fields] OR “Z0I9aCoVT[AlNl Fields] OR
{("Wuhan"[All Flelds] AND (“coronavires"[MeSH Tesms|
OB “corosevins"[AIl Fields]) AMD (2019 12[FDAT]  OR
2RD{PDATHY ANT clister [ All Ficlds]

Secondly, we used the cnline Google search engine to find media
artiches detsiling settings of SARS-CoV-2 trsnemdssion in gensrnl,
We searched for combinations of either “COVID®, “COVID- 197,
“COVID-2019""severe acule respimiory syndrome coronavims
2, “201%-nCaV™, “SARS-CoV-2", “20192CoV™ or “comaavina”.
and the words “transmission clester” (ep. “COVID transmizsion
clussr” or “SARS-CoV-2 transmission cluster™), We anly included
vnlime articks in English. From the collsted list of setings, we
then performed & further search for ransmission in each af these
setlings (week beginning 6th April 20209

Thirdly, we investigated whether information on e seliings
i which Lhe firel 100 “irensmdiaivn evenls” in coustrbsy with
cumment COVID-19 authresks existed by sesching for pub.
licly svailable dama sources, As substintiol isvestigation of cases
elflen gevurs carly n an ourbossk, any clusers linked o the fis
=1} cases in countries outside China could give information on
the ransmizsion of SARSCaV-2 in the abssnce of zmy social
disiancing measare.

Finolly, following the original publication of this amicle an
QIOSE020, we included & “Sugpestsd opdates” [k in our
publicly avullebic dambase | 1. This allows
other individuals w seggest mew clusters we shaull [selude in
our snalysis. We toview these sugpestons regularly, and add

Fage 3 ol 15



those. with sufficient detsl o our “Latest upclated resuks™ b
In this revised veraion, we have wpdated our anslysis to include
sugpestions we reviewed up do JAMSI0H0,

Clustar characternstics and setting definition

With the shove dats, we then aimed 5o ssdmate both the final
{proportion of people in that setting who became infected) and
secondary {propomion of contscts of one case who became
infocved) attack ruics in cach setting. These wese provioushy iden-
tified as key metrice, parieularly within howsehoikds, to estimace
whether trnsmission is driven by & relatively small number of
high-risk conlacts {1 I

We defined n seiting when several reports mergioned clusiers
linked o spaces with cerain characteristics. For example,
“Religious” includes churches nnd mosgues, while “Public”
here means public communal shared spaces such as markets or
welfare cemtres, Where settings were @ mixtare of indoor and
outdoor spaces, we used 8 mixed indoor/ou oo clasificatica,

Resulis
We found evidence of SARS-CoV-2 transmission clusiers for
2N evenits, which we dassified inep 27 1ypes of settinga (|

mnd 1 L All the stodies with relevint duta are compiled
in an onlipa datobass (sccessible ag i ! R
alsn  Underdying dang ) 1. Many of ke

pubtished reports wilh setling specific data came from . China
(AT Y and Singapons {51200 §

The vast majority of these clasters were assosiated with indoar
or indoorfoutdoor setiings [20/22). Large clustcrs, such as thoss
limked to churches and ships, wers infrequently reported. Almosi
ail chussers imvodved fewes than 100 coses (181/201), with the
outliers being Irinsmissisn in hospitals, elderdy care, worker
dormitories, focd processing plants. prisons, schooks, shopping
and ship setiings. Reldigious venues provided n forther selling
with large cluster sizes: there wene separsie clusters in South
Koren, France, India and Mataysia | |
=il : - ; ) I ddition: to
these: settlngs with maximum chusler sizes of more than 100 cises
per cluster, we identified five funher seftings with masimim clus-
ter sizes between 50 and 100: spori (65 coses) [
b bar (B cages) A
waddding (B8 capes) | i
wiorrk (97 cazes) [ b oand conference (A9 coses)
{ ¥

Wi found & notably high nember of mansmiseion events raporied
in workes dormitories (20102000, although &)l of thess were from
Singapore. This type of eeiting hod the second highost total
cluszer size out of ull the recarded events we Found, with 797 cases
reporied in the 511 dormitery chusier s Simgapare |

1

Wo found only # small number of clesters lnked to schools
{8201}, and there the SARSCoV-? cases seported were oS
often in teschers or cther sff. For example. for two school
clugters in Singapoee | | b

‘Wtellcome Oper Research 2000, 5:83 Ly yadated: 02 GCT 2020

16726 and W8 caser were oafl. Same children were also foend
to be infected in these clusters, &8 was the cese in the Sslanier
Akibm Riverdale school in Mew York, USA { |

b withough testing for infaction was not always universal.
In a retrospective close cohon sudy In o French high sehoal
however, 133 children and suff were seropositive for anal-
SAES-CoV-1 antibodies, 92 of whom ware pupils (1

1}

We ilentified 9 clusiers linked o food processing planis in
4 different cownties (USA, Germasy, Comsdu, MNetherlands).
These transmiasion events hove Jed to large closters, sch as in
4 meal processing plant in Sowth Dakotn where o toml of 518
emplayess were infected by SARS-CoV.2 | LE) |

The selting wilh the grearesl nomber of reporied dusters of
SARS-CoV-2 wansmission wus hooscholds (36/201) Again,
mast were from Chios {2306) with all chester sines being hess
thus 10, Howeses, foe 27 ooi of 3 stodiss, we were unabie 1o
calculate either the secondary o final attsck raies due o a lsck
of information oo told household gize.

We aimed 10 estimate secondary and final sitsck roles 0 other
sifings bul, & for houscholds, we found that them was
substantial missing dats, In particular, the number of individuals
in 4 setting was missing, and 50 we were unable o perform his
amulysis, Where attack rutes could be estmated for odividoal
cluwsters, these are reported in the anline dstabase.

Although informuition on the index and carly cases in a sefling
wis ofien reponed. funther informaboa sn the smhaegaerdly
feparicd 10=[00 cassa i & counfry was dilficult o exime,
Mareover, the index cisies were ofien quarantined snd bence rot
lirikied o further transmission in most setings.

Dizcussion

In this review of SARSACoVL2 Irarsmission events, we foand
that chusters of cases were reported in rnany, predominanty
indoor, semings. Nots et we restrict chuster size o oaly indnde
individuals infeced within o0 specific weiling, amd exclude
secomdary infections which ocpurred outside the scitings. Most
elusters ipvobved feaer than 1N caaes, with the exceptices being
m healthcurs  (hospitals and  elderly cars), large religious
gotherings, food processing plants, schaols, shopping, and lage
co-habiting semings (worker dormiories, prisoes wed ships),
DMber seitings with examples of clusters. between S0-100 cases in
sze wers weddings, sport, bar, shopping and work. The majority
o awr reparts are from China and Singapors.

Limitations
The seitings colised here are bissed due o the naere of aor
general search for SARS-CoV-Z transmission described above,
Althcugh based on a sysematic review of published peer-
reviewed litersiure, many of the repors included come from
medin articles where relevant epidemsiologicsl quantitics were pol
always repomed, resalting in many missing data. Many of the
mare detailed stadics ariginated from the easly cutbresk in Clna,
especiully those providing hooschobd infosnation. The semings
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able & Definitions usad for sach of our trangmission setting types. Tha delinitions dascribe in whal envimnman: (ransrsssen WAR

deared 1o oo,
Transminsion Drefinitinn
Ear Indoor space such as @ bar, club, pub, smal llve music venues elc,
Blukdireg =it Dutdonr space whars contniction work lakes place
Confarance ;mwm - wranl with many Decpls infaractrg and meeting, shaking hands, waiing topethes, 1esm
Eldarty Cara {:amtu:rrﬂ{nrmai'-:la"q.-:mllﬂﬂﬂtﬁmdm&h&m.lﬂmﬂmmmumnmﬂwmm
alas from visitors,
:ll:'ﬂE: PrOCEssng Ay establishmant that processes food for human cormumption, such as a maat or wapainble packing plart,
B
Funaral IRCoar ar eufddoar burial ceremony; includes Glose contact with athsrs Guch a5 hugging, sheking hands, eatg
ogethen, singing, praying, eic.
Hospial Any ransrrission that Soous Within & hospital batwesn patients andioe stalf, in a COVIDD ward s nct
Hewal mwmnﬂmmmmnﬂmmamuu.ghm{mwmdmmmpﬁmm,m.
Haousahald Tranemigsion between individua's in 8 shered living space
Maal Wtin people est togethes. Maaks included ook placa in meetaurants, hotals, catan, home, ste, Transmission T
var a mieal by speaking, sharing foods, touching Ihe sama slrfaces s
Prizan Al ransmission that oocirs within a prison bebwsan prigoners andios s,
Pubilic 'r'l'rmmmﬁmbnmummmﬁnmmmdd}wnﬂfﬂmmﬂmmhummag.mm
canine, fieodisink, ato.
Raligious Tranemigsion oocure & a relighous event such as & mass, BEViCas, priyar tme, choll prectlice, el
Sohool Chitdcare o ledrning ervionments (achaols, nursanes, kindargartens alcl Includes shad and ehidren,
Snip Any ship at sog, Includen cree andiar passengers oriboand
Shipyand E?;“h::mmmmmmmmmmwm.mm&mmmmmuwm
Shooging A shap o shipping cenbe. Includes cusiomers and those WOeking in tha shop,
Sponl Farlicipalion in a sponing acavily inciaor or outdoor e.0. gym or running.
Transpon Arry maans of public ranspectalion, such & bus, plana, mekn ele
Weding Indoos or cutdoor wedding calebralion,
Wark, In me wirkplace, hpacally &n offics

Waikar dormBorles A shaend lhlrey st Far workers:

we identified here thesefore might pot be represertative of
seltings from a global perapective. Bins is present when relying
on madia coverage - a clusier is more likely 10 be reporied if
controversial ar if there (4 a0 interesting social parrative. This i3
then compoundsd by the method search engine: oee o provide
resuls wheee priority is given to high (raffic stocies, Cverall,
this can lead 1o some setlings being overdy represensed in our
datahase. which is why the nembers of chusters per peitings should
be compared cautiously,

Similady, there f& o biny in our reports which mesns that
attendance in seoings with muny individuale i mare likely to be
liedeed tor @ cluster: recall bias | 1 The accunicy
of memories is influgneed by subssquent events and experiences
sich that Special, ome-off events may be more likely w he

remembered and poentially eponed. IF maltple single trarirnis-
sion events hud occismed whilst walking m a park, for axanple,
these would e less likely 40 be remembered, snd more
difficult 10 detect and hemce recornd. Metworks of close contscis
s tead do be small, resulting in meltiple oppononities o
Uanemiszion, and henee potentially increase the impomance
of houscholds or workplace for Iransmission instesd of simple
oustanding  scitings of poweotial  ansmission.  Hence,  we
cannol delermine with any reliability the relutive imporsnce of
the reported different types of seitings beyond the recont ths
clusters have besn linked 10 snch places,

Other events, such as large mamic coscent ( § 8
poditical {/ ) and sporting | i -
1 gatberings, could pofemtially have been
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lenked to clugiers of COVID-19. Bug, in the absence of rigoros
surveillance systems and widespread testing thar would allow
comitnes b bnk and repor the monsmissions of such evenis,
ech connections remain specalation. An example of dhis Leck of
surveiblance would be the UK, where only £0201 chasters bove
becn rooorded The cutlicr for this is Singapore which appears io
imvestigate clumers sysiematically and provides a well-designed
online dashboard with detalls of all clusters detected |

L T .

In many settings, only symplomatic cnses of disease severs
enough W require hospitalizetion are lested and  wltimaredy
reported.  This misses those infections thet result in mildly
aymplomatic or asympionstic  sympioms, althoogh there i
mountieg evidence for & significant pr:pmmu m‘ mﬁmmns
o remain agymphomatic {0 o

‘', For some af lh'_' :qunzna pnrnar[l:r
hmn‘l:lh:ls. all contacts were tested for infection; but for most
of e dats coflated here, the nember of COVID-19 symptomatic
chiey wus i oaly information provided. These reporied cases
are a subset of all infections and in the absence of more
conprehensive dita, such & could be collated through widesprend
cluser Ivestigation and community testing, we cunnod conelhode
anyihing abour custers of infectoms, dor thal we hive included
all relevam seitings in which transmission con nocnr, We were 2l
unahble io estimate abfack rates from the available data. meaning
that coenparison hetwess reics of meosmission b SEflings is
impossible o achiese,

Setiings associated with large cluster gizes
Cme ype of selting thal was assocksted with Tnrge numbers of
eventunl cases was religious venges. The common features of
these mectngs wo the farge number of anendees, coafined
spaced gl phvscnl contace For example, there were even-
tunfly moee than 5000 COVID-19 cases linked bo bransmis-
siom At the Shincheonjt Church of Jesug in South Korea |
i I this partiealnr relighous venge, no preventaiive
action was takoy despite knowing members were infected with
SARS-CaV-2 In other venues, wansmission evends ok place
withpal prior kh'll:l'l'lﬂl'g-: of any Infections and before the WHO
decinred pandemnic status, Other large clusters in chis selling
Iype wife associated with sanual religions events thai nunl:: plm:
over & Fow days or weeks |
L Adsendecs retumed o cheir homes uuunnnu
whm they continned to tnmsmit, This genermed many secondary
cates inlernationully g well as Jocally. However, it is clear from
smatler “fird-generation”™ chisiers, which our analysis foouses
o, that thess settings provide idend conditions for tranemission:
we: found 7716 Gdentified religioes clusters bad 10 cates o less,
whilss 916 had 23 or more (sec oiling datnbese
end Underiviee dvtg () 1 for moee
mformation), The number of goses in each cluster js an
approximation, and litte is known sbout the number of index
cawes in these meligious mestings fo begin with, with the
axceplian of the South Kores cluster, Relfigious events are well
koowa sources of helghtened tromsmission; there is a Focas on
vaocination recommendations for attendess 0 the annual Hajj
pilprimage for example, which it currensly being posiponsd for
LTI of

Welleome Goon Ressarch 2020, 583 Last updared: 03 00T 2023

Warker dommitories hive been recognised ag key pluces linked
o Cransmission in Singapare, with 893 oot of ™7 n=w cases
recorded an April [8ih being residents in such dormisories (

01 We found 21 reported closters, ooe of which Bad the
second lasgest clustar size of all the events we report hers;
17 cases which from the dwtn we believe is a first-genenation
chester. Worker dormitories are similur to hogseholds © 00

} in the sense that they are places whene peaple live togeiher
and come in Fequent close contact; however, the number of
resadents in dommitorics is higher than in most other Booseholds,
This probably condributes (o the higher clasier sizes seen in this
setting. Additioeally, hygiene facilities can be limited in warker
dormitories {1 1}, which could also explain the
higher ransmission. These poiols also opply o prizans, anather
pe of large co-habliing sening for which we have identified
4 clustery with & maximum cluster slee of 353 enses. It would
be beneficial to compare witsck rales across households, werker
dormitones ond prisons, o better ondemstand which factors
influcnce the risk of transmission between people whn share o
living space. Unfortunately, we were unable o identify the woewl
fudaber of residends i thess dormitories and prsong, which
prevented us from  deriving atteck mates end making this
CUTIRIAS o,

In addition to religious events and worker homes, we alse iden-
fified closters of more than 100 cases in elderly care homes,
hospitats and ships, These are all known i be ut risk of
clusters of jnfections disease ()

). Mureover, people (@ mam seflings A
often -:rldrr than the peacral population and bence ar greater risk
of sevese forms of COVID-19 dissase | .

. The incressed mornlity and likely
dependence on availability of persoaal prvective squlpment (PPE)
mean (bl heslthcare clusiers are more politically scesitive and
hence pore likely o be repaomed,

A more unoipoctsd seiting type & perheps food processing
plants, in which we identified dlustecs of up lo 518 cases |

). These plants have been the source of clussers in maltiple
couniries. I is podsible that the cold simosphere in dhis setling
hes Ficilitated the spread of the virs | ), Ciiher
possible cxplanations include the close proximity of workers for
prolonged periods shared welfare spaces, as well s the need
apeakt leudly to communicate over the naise of the mechines, which
cOUl lead to an increased projection of wiral particlss, Annther
explacation s that we may not be seeing clusters from othes
manufacluring semings with similar working esvironments, s
fewer bave been in operation due 1o lockdown guidelines during
the pandemic, whereas foed production hus conginued,

We identified seven additional seifing iypes with clusier sizes
above 50 or 100 cases (school, sport, bar, shopping, wedding,
work and confersnca), which shared chavseterisics with the
sebimngs  described  abonve (ke online  databawe  for  moes
informalion and Liaderlying olara |

I Motsbdy, sport, bhars, shopping weas  and
conferences are predominantly indoor settings, where people nre
i elose proximity, For cobletences and work, like religicag
EVENEE, Fnsmssion within the ¢luster is Ecilitaied by ihe durstion
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of ithe evenis over seveml days, a8 well as the combintion
of interpefions thece (workshops, dinrers eto,,.) This cas also
apply to weddings, where fronsmizsion ts further incremsed die o
1he closs-prondiminy intsraclions between people (kissing, hugging,
dancing eic...). A3 for bars and shopping areas, these ane places
with imporapt fuses of pecple, which increases the diversily
of contocts, Fioally, schools, like religions Broups,  can
somelimes represen ghtly knit commanstes which facilicases
diseass transmission amongst individuals, 0s wus the case with
the Salunter Akiba Riverdale school in Mew Yori, with & closter
ize af ot [east 60 cases {4 il i | I

The first 100 lransmission events & undsr repoting

The pursui of ibe first 100 transmission events rovealed 18tle
on settings of endmission, This seflects the wider issue we
Foond of under reporting and i likely (o reflect the fact that
meny pulils healih surveillnce systems were qiickly overwhelmed
and cotld ot continue Gutbreak ivestigations. An cxample of
this is the UK where oaly Fmited information on case Fodiorw-up
and chaster investigation appears w0 be available. The impact of
such under reporting ds that we casnot say with cerminry what
contribution cach ssiting had 1o overall transmission — we do
nat have the denominator information on time and contact in all
sELEngs. Mor do we have oniversal screening for detection of all
infiections, many of which will he asymplomatic. The importance
of sach universal ssting for infection in inlerpreting wihether
Iransmission had cccormed in n sebling s highlighsed by the
difference between the low sumber of clusters linksd 10 schools
and the high level of infectivn reported in one French high
schonl siody | i L N

Puriher work could parsae data from carly (nvestigntion of
ey wheme available, 1o explore the relative inparance of
different seHings 0 ansmission, Impomantly, this may coumier
i b towurds small clisster sizes: with a lack of Follow-up
oaly some of the cases sctually linked to a setling may be reported
and flinked. Demdled outbeeak investigntions shoild oo he
eiplored to get informatlon on the places where tramcmigsion
o unbkely to have occwred eg. if a COVID-19 patient reports
30 cantacts ot place “A”, “B" and “C”, but anly comtacts in “C
subgequently become infected this reflacts reduced risk in seuings
A" and *B"

Impdications for further work
We fonnd shat many closiem of cases were Fnked o isdear
sentings, bul this may be beceusc early spresd In China was
during their wipler, with people naturally spending more (bme
inside close spaces. Increasing evidence suggests that transmissson
of SARS-CoV-2 con occur viz airhome draplels |

1 Bowever, it s Dkely that aufdoor FEnsmmission msk i
lewer 1. Further work is sesded 1o clurify
thas, Wi found coly fow clusters in schoal sedrings. Howewer, thene
were ey slusters associnted with household ransmissien, snd
children could be the entry point for the virus into this seiting,
Although it should be noted in this contexs tat the Report of
fhe WHO-Chints Juimt Mistdon on Coesomssires Disease MG

WeliCome Cipen Research J00, 583 Last updated: 0 5T 2020

(COVID-19) did not find a single instance whers people rocalbed
tranemuissson from & child b s oadult (00000

1 k More genemlly, the role of childen
in widcspread transmission of he vires is uncless, and whethes
reapening schools coubd tigeer increased inmoductions of the
vires imlo beasebolds and firthes within-houschold spread will
have to be carsfully manitared,

Further investigation of setlings that facilitie chsters of
transmission coeld provide Imporant information for contsinmes|
stratcgics a8 countries lift seme of the curent resictions,
Previous work has suggested (ke there might be considerabls
heterogeneity in individusl tamsmission, which wosld imply
4 disproportionate impact from preveating large trecsmission
events from ocousming 1L Whilst widespread
contecl tracing s often comsidered pant of futare containment
strategies, there is o need for this w be complementad with
retrosperiive  iovestigation of clesters in onder o bemer
endersiand the extent to which certain saffings and behiviours
are &l particular risk of penerating clusters of \ransmission, This
could, in twm, inform comtact racing efforts and might be pra-
ticularly relevant in the context of comtact tracing using mohile
phoce apps. which hes recently been suggested in suppon of
more iruditional contact fracieg (1 i1, For
example, pust co-location in certain setlings could be & irigger
For notification of risk from an app instend of, o is sddtion 1o,
individusl conlacts.

Online database of collected reports

The online destabase (aceossible ar } pravides
information on all callecsed reposts, refenences and information on
cluster gizes a8 well ax notes about the study. This databuse will
hhﬂﬁﬂﬂkﬂn:lin&dmﬁhmht“ﬁtmaﬂﬁﬁm
teh for mewdy reported seffings. Readers can submit infarmaton
im the “Suggosied updates” tab and we will nim en update infor
westicn if evidence for substintial pew clusters ame found Hriad
10 a selting thut was ool in this stody.

Conclusions

In conclusion, we faund sviderce of SARS-CoV-2 mursmissian
in many types of settings. Our resulls provide a basix io idanfify
pussible places tat are linked to clasters of cases ond comld
be closcly monitored, for exsmple by linking o app-based
comeact tracing, andfor scnedn closed ino e firs inslamce
following the progressive removal of lockdown restrictions,
Hoveewer, reporting should be improved |n the mzjority of
seflings, with implementatics of systemaiic reporting on the
mumber of potentially exposed imdividuals and B¢ namber of
canfirmed and suspecied cases from these seitings, i allow ke
estimution of atueck rales,

Data avallabiiity
Underlying dats
Figslars: COVIDIS senings of transmigsion - collecind reparts
dntabase. {
K
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This progect consins “COVID-19 seitings of transmission -
detabase.xlsx’, which contsine the dats extractesd from the mnitial
search, as well as an updated version of the dataset from 26052020,

Up w date information on all eollested reports is prowided in a
open-nocess onlin: dutabare {acoscsibbe a1 1],

This datnbase provides references and information on clostar
Supes dx well as nofes about the studies

Data ure available under the terms of the e |
1 (000 1.0 Public domain

dedicarion).
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Open Peer Review

Current Peer Review Status: v

Reviewer Report 30 June 2020

© 2020 Scarpino 5, This is an open access peer review report distributed under the terms of the |
TS Al jth citee, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original wark is properly cited.

+"  Samuel V. Scarpino
Metwork Science Institute, Northeastern University, Boston, MA, UsA

In this manuscript, the authors conduct a thorough literature review and identified SARS-CoV-2
transrmission clusters. After assembling their data set, the authors discuss the possible similarities
in settings associated with transmission, As stated, understanding how transmission risk varies
dCross sertings is critical for the safe relaxation of measures implementad to cantrol the spread of
COVID-19. This paper provides a valuable resource and synthesis of what is currently known, [
should note that this article has already been evaluated and I belleve the authors have adequately
addressed the points raised by the previous reviewer. However, [ do have a few additional
comments/gquestions, which [ hope the authars find constructive,
1. While Google Sheets is a convenlent toal for entering and sharing small data sets, it is not
“permanent” and also has the potential to be corrupted or heavily modified. There is also
no easy way for authors to cite the “version” of the sheet used, The authors do provide a
Figshare, but that appears to date back prior to the revised version, T would stronghy
suggest reqularly archiving a version of the data set and assigning each update a varsion
number, Ata minimum, please provide a DOI for the revised data set.

2.1 am concerned that one reason we don't see more evidence for transmission at schools is
that schools were elosed 2arly in nearly all locations, To my knowledge, Sweden is not
réporting data on whether there have been significant transmission In their schools {as the
authors know not all of which are open). 1 believe the authors should pravide a strong
disclaimer, either in the abstract or early In the discussion that we really don't have much to
go onw.rt schools, {Of course this is my opinien and Fkely subject to debate),

3. The authors state, "Mare generally, the role of children in widespread transmission of the
Virus is unclear, and whether reopening schools could trigger increased introductions of the
virus into households and further within-household spread will have to be carefully
menitered.” But, 1 also feel that given the uncertainty in whether children are impaort for
angoing transmission, there are other settings we should caveat,

4. The authors note that they, "use peer reviewed articles as a quality threshold,” and, while T
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strongly disagree with the exclusion of pre-prints, I'think the authors should at least provide
some information on how many studies or clusters were excluded, Given the long (and
increasing lag) between pre-print and publication, fs this study missing half of all dusters
that are currently published or in-review? 10% 95%7 Providing information around what's
been excluded is standard practice for such reviews and feels critical in this case.

Is the work clearly and accurately presented and does it cite the current literature?
Yas

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Mot applicable

Are all the source data underlying the results available to ensure full reproducibility?
Partly

Are the conclusions drawn adequately supported by the resufts?
Yes

Competing Interests: Mo competing interests were disclosed.

Reviewer Expertise: Epidemialogy

I confirm that I have read this submission and belleve that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard,

Fevlewer Report 05 June 2020

© 2020 Messong J. This Is an open access peer review report distributed under the terms of the
. which permits unrestricted use, distributian, and reproduction in amy meium,

proviged the original wark is properly cited.
" joél Mosseng
Epidemiology and Microbial Genomics, Laborateire National de sante, Dudelange, Luxernbourg
My comments and suggestions have been adequately addressad,
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Is the study design appropriate and Is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Tes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Epldemiology of infectious diseases

I confirm that 1 have read this submission and believe that I have an appropriate level of
expertise to confirm that it s of an acceptable scientific standard.

Reviewer Report 18 May 2020

© 2020 Mossong J. This is an open access peer review report distributed undar the terms of the
- wihich permits unrastricted use, distribution, and reproduction in any medium,

provided the original work is properly cted,

Joél Mossong
Epidemiology and Microbial Genomics, Laboratoire National de Santé, Dudelange, Luxembourg

This manuscript aims to provide a descriptive analysis of transmission settings of Covid19 based
on published articles or media reparts, which is of major interest for controlling the epidemic,

| have several major concems:
1. Most settings reported herein are not representative of settings from a global perspective,
most are from the initial epidemic in Asia (mainly from the Singapore dashboard and <2004
of settings in the manuscript are outside of Asla). This needs to be added to the discussian

as a major lmitation.

2. 5ome important and widely reported outbreaks in particular settings are missing, e.g. the
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outhreak of the megachurch in Mulhouse France (https:ihwww. dailymail.co.ukfinews/article-
816881 ErFrenchumegamun:h-meeung-blamed-sparrking-:auntr}-s-higgestrcrmtar{widq 9

cases htrl) and the Ruby Princess outbreak (reported in
hetps=/ il -health.gov.au/internet/main/publishing nsf/Content/1 DO3BCBS27FA0CABCAZSASO30007

) or the duster in the french ski resort (https:/feww bbe comyinewssuk-51425702). This
somehow questions the completeness of the systematic review. The authaors could have
widened their search terms to include the settings {church, ship, etc.) and outbreak when
searching media reports,

3. Given that this manuscript from a team in the UK, it is surprising that only 4 outbreak
settings were reported for the UK. The authors need to discuss why they were not able to
find more reports from the local and national media autlats in English speaking countries
likke UK, Ireland, and possibly also Australia, Canada and the US,

4. The authors should discuss reasons for under reporting: public health surveillance systems
'n many countries were quickly overwhelmed to investigate transmission settings and
chains of transmissions. Transmission clusters in elderly care and hospitals homes due to
political sensitivity, linked to increased mortality, lack of adequate PPE equipment

2, Meat factories and slaughter houses have recently emerged as high risk setting in the Us
[hrrps:HEdiI:ian.cnn.Enrm'zﬂ2WEUSNMMaPTantﬂaﬁurﬁ{ﬂrﬂnaviruﬂlﬂ-ﬁen-:.htmIj
and Germany [hnps:.ihm,dw.:mem’curunaulms-breahs-um-ln-mIn:l-ge.-rman-
staughterhouse/a-53389860), This setting should be included separately in Table 1.

Minor comments:
1. Add the sum of cases for all clusters per setting in table 1,

Z. p.3.& p. 7 "the first 100 transmission events”. While this is an interesting concept, it lsn't
really being addressed in this article. No country presented herein has collected more than
100 events, The paragraph in the discussion on this seems therefore Irredevant and could be

deleted.

3. p. 7. The authars mention that there is increasing evidence for airborne transmission. The
CUrrent Consensus is that most transmission occurs via airborne droplets, which Is different
to aerosal transmission. 1 suggest to replace "be airborne” by "occur via airborne droplets”,

References
1. COVID-189, Australla: Epidemiology Report 9 Reporting week ending 23:59 AEDT 29 March 2020.

COVID-18 National Incldent Room Surveillonce Team, 2020. |
Is the work clearly and accurately presented and does It cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
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Are all the source data underlying the results avallable to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the resules?
Fartly

Competing Interests: Mo competing interests wers disclosad,

Reviewer Expertise: Epidemiology of infectious diseases

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Authar fes T Jus 20
Quentin Leclerc, London School of Hygiene & Tropical Medicne, London, UK

This manuscript aims to provide a descriptive analysis of transmission settings of
Covid19 based on published articles or media reports, which is of major interest for

controliing the epidemic.

Thank you for taking the time to review our article. Please note that we have row updated
our analysis to intlude an additional 49 transmission events (201 events total) and 4 new
settings type ("Food processing plant”. Prison”, “Transport” and “Wedding®; 22 setting typas
total). Sorme of these new elements overlap with your suggestions, Qur Discussion section
has also been updated to reflect these new results.

1 have several major concerns;

1. Most settings reported herein are not representative of settings from a global
perspective, most are from the initial epidemic In Asia {mainly from the
Singapore dashboard and <20% of settings in the manuscript are outside of
Asia). This needs to be added to the discussion as 3 major limitation.

Thank you for raising this point, We already mentloned in the Discussion - Limitations
section that many studies eriginated from the sarly outhreak in China, but have includad an
additional sentence there to clarify that this could prevent our results from being directly
applicable to other countries. That said, please note that in our updated analysis, 98/201
(*0%) events are from China end Singapore, compared to 92/152 (60%) In our original
analysis, which improves the coverage of our results.

The added sentence Is “The settings we identified here therefore might not be
representative of settings from a global perspective

1. Some important and widely reported outbreaks in particular settings are
missing. e.g. the outbreak of the megachurch in Mulhouse France
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[http5.'Hmuw.dalrrmlmuwnmmrﬂ:i--mﬂﬁwrrm-:h-mngadmrr.h-
muﬂng—hIamedvspaﬂ{hg{utlntnr:-higgeﬂ-:luﬂer-tnﬂﬂ-ii-casas-hl:ml} and the
Ruby Princess outbreak (reported in
hl:tps:ﬂ'wwm.Pmahh,gn?.aufmmﬂmﬂnfpuhlhlﬂng.nﬂmm DO3ECES27F40C8BLAZS
or the cluster in the french ski resort {(https:/iwww. bbec.com/mews/ul:-51 425702).
This somehow questions the completeness of the systematic review. The
authors could have widened their search terms to include the settings (church,
ship, etc.) and outbreak when searching media reports.
Thank you for suggesting these additional clusters; we have now added the Ruby Princess
and the French ski resort events.
Qur initial analysis was focused on trying to find distinct saftings in which transmission had
ocourred. Hence we were initially trying to priaritise examples of new settings linked to
clusters rather than gathering all data on all outbreaks linked to il settings. This has
changed somewhat with the apen source database and we are happy to act as a gathering
point for duster data.
For the outbreak in Muthowse, this falls into the category of events that we do not inchude in
our analysis, This because we are imerested in understanding transmission only within
specific settings; for example, for a cruise ship, the cluster size we report corresponds to the
number of people infected on that ship only, not the pecple that these might have infected
after disembarking. If we included pecple infected by passengers after disembarking, this
wauld not reflect the “cruise ship” setting, as this additional transmission could ocourin a
variety of other settings (household, meal etL...).
We had aiready highlighted this in the Methads - Outline section, but have now repeated
that point at the beginning of the Discussion to hopefully make this distinction clearer
("Note that we restrict cluster size to only include individuals infected within a specific
setling, and exclude secondary infections which sccurred outside the settings.”)

1. Given that this manuscript from a team in the UK, it is surprising that only 4
outbreak settings were reported for the UK, The authors need to discuss why
they were not able to find more reports from the local 2nd national media
outiets in English speaking countries fike UK, Ireland, and possibly also
Australia, Canada and the US.

Our initial search was at the end of March, At that time, the number of confirmed cases in
the LK was around 20,000, compared ta more than 200,000 now. Therefore, there was little
infarmation at the time on dusters in these countries compared with Asia, which is why we
were less likely to find media reports on that topic for the UK. For similar reasons, we had
little information for English-speaking countries. In addition, because of the lack of
widespread testing in the UK andfor follow-up of cases, information on clusters does not
appear to be widely available in the UK,

AS of 26/05/2020, we have now Identified 39 transmission events in English-speaking
countries {19% of all the transmission events we have identifled so far). Therefore, our
updated analysis is more geographically balanced.

1. The authors should discuss reasons for under reporting: public health
survelllance systems in many countries wera quickly overwhelmed to
investigate transmission settings and chains of transmissions. Transmissian
clusters In elderly care and hospitals homes due to political sensitivity, linked to
Increased mortality, lack of adequate PPE equipment

Thank you for this suggestion. In line with your comments on the "first 100 transmission
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events” we have adapted the paragraph in the discussion to discuss reasans for under
FEPOTTing.

We have also added a sentence to the paragraph on healthcare clusters in the discussion
reflect the likely increased reporting of clusters linked to thesa settings due to political
sensithvity.

1. Meat factories and slaughter houses have recently emerged as high risk setting
in the US ihtt,psHiedlﬁnn.:mxnmfmiﬂmunwuuﬁmssrmut-plmbﬁmub
coronavirus/index.html} and Germany (https://www.dw.com/en/coronavirus-
hrealu-uut-ln-thh'd-germn-ﬂaughterhuluefarﬁ?nmm]. This setting shouild be
included separately in Table 1.

Thank yous for raising this point. Our online database had been updated to reflect this, and
we have now added the “Food processing plant” setting type in our analysis, and comment
an this in the Results and Discussion sections of our article.

This also applies ta our new “Prison”, “Transport” and "Wedding” setting types.

1. Add the sum of cases for all clusters per setting in table 1.

We have now implemented this suggestion in the revised article.

1. p.3.& p. 7 "the first 100 transmission events". While this is an interesting
cancept, it isn't really being addressed in this article. No country presented
herein has collected more than 100 events. The paragraph in the discussion on
this seems therefore rrelevant and could be deleted.

We agree it was frustrating not to find this data, which would have besn an interesting
angle, giving us "denominator” information. In line with the comments above we have
adapted this paragraph to link to under reporting.

1. p. 7. The authors mention that there is Increasing evidence for airborne
transmisslon. The current consensus is that most transmission occurs via
airborne droplets, which is different to aerosol transmission. I suggest to
replace "be airborne” by "oceur via airborne droplets™,

Thank you for this suggestion, we have now rephrased this accordinghy,

Competing Interests: No competing interests were disclased.

Comments on this article
| Version 2 |

-

e b L P S
Lt oLl

Barney Duncan, Ex-Wellcome Biotechnology Ltd, Abermaw, Gwynedd, UK

e

Back in the 1980's Wellcome Biotechnology Ltd (owned & operated by the Wellcome Trust)
expended much effort in trying to eliminate the use of blood fractions from nutrient media used
for growing and maintenance of animal & human cell lines prior to innoculation with wirus in the
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making of rabies and foot & mouth disease vaccines as well as interferon. At the time, It was found
that without blood, cell growth and virus titres were poorer.,

I have recently observed locally in North Wales 2 major ciustars from the 2 Slsters Poultry
processing plant on Anglesey and a meat processing plant in Wrexham, This caused me to look
further into commonality of Covid outbreaks in other meat processing plants. It resulted in me

COMing across your paper,

[arm mindful of the fact that the first outbreak was traced back te a food market in Wuhan
China. The coronavirus likely jumped to people in a wet marker there where meat, seafood, and live

animals were handled,

I believe there may be real signifcance in the quantities of blood on workers overalls and working
surfaces In slaughterhouses & meat processing factories, Blood deposits would surely provide a
site where virus impregnated droplets from an Infected worker could act as ineeulum and allow
virus to replicate rapidly

In consequence of these facts | would suggest the following recommendations for the next update
T Add wet/cattle markets to the transmission settings list
2 Splitfood processing plant Into twe fractions meat and non-meat

Thank you to all participants/contributors to your paper. Itis most craditable & worthwhile and [
believe will prove most valuable line of research.

Barney Duncan
Chemical Engineer (ret'd)

Competing Interests; None unless you consider being a Wellcome pensioner influences my
judgement but I'm sure Bill Castell (former CEQ of Wellcome Blotechnology and Chairman of

Welicome Trust) could & would readily dispel any such notions |

Aeeder Cormmepni 08 fun 2020

David Henry, Bond University, Gold Coast, Queensland, Australia

This is an impartant topic. I am concerned about your search, | may have missed it, but 1 think
having done this scoping exercise that you should rerun your searches with specific terms (and
synonyms) for the settings of interests: schools churches, weddings, meatworks {lots of synonyms)
etc. 1 am guessing that you will get a lot more hits. I don't think that ‘transmission cluster is 3
sufficiently sensitive term. I'd also Jike to see a PRISMA flow diagram.

Competing Interests: Mone
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Reader Comment 27 May 2020
Maria Margarita Ronderos Torres, Independent Consultant in Epidemiology, Colombla

[ would like to draw to your attention the football match between Atatanta from Bergamo and
Valencia from Spain on the 19th Feb at the San Sire Stadium in Milan, Aprox 40,000 fans from the
Region attended the match. 35% of the Valencia team delegation when returning to Spain tested
pasitive for COVIDT9. The region only went into lockdown on the 4th of March. This gave ample
time (1.5 t 2 incubation periods) for household transmission with high intergeneration mix and
knawn high elderly population, Further study is needed but this could be very well explain the
explosion of cases that followed and is in line with your proposed explanation for super spread of

the virus.

Competing Interests: NO competing interasts
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Literature Review: COVID-19 transmission risk in faith-based gatherings
Updated Feb. 23, 2021 | Author: Or. N. Dove MD MPH FRCPC

In-parson gatherings have been subject to public heslth orders in BC during the COVID-19 pandemic,
including in falth settings. This rapid review assesses evidence to determine COVID-15 risk for faith-based
gatherings in BC including: epidemiciogical data regarding COVID-19 transmission associated with
religious activities globally, nationally and in BC; current understanding of SARS-Cov-2 transmissicn and
disease; factors leading to elevated transmission risk in faith based settings, and OOVID-19 epidemiology
inBC

A, COMID-19 transmission associated with religious gatherings — Global, Canada and BC
Clusters of COVID-19 cases stemming from religious gatherings, worship services and faith-based
activities have been noted since the onset of the pandemic globally, nationally and in BC, A global
analysks of COVID-19 custers found that religious venues frequently served as fertile ground for ‘first
eneration’ clusters of 10-50 peaple, and that large clusters - although Infrequent — were commondy
associated with religious activities. Thess have included ‘superspreading events’ in Eastern France and
Korea at the onset of the pandemic, with over 2500 and S000 confirmed cases respectively, both linked
to multi-day faith events with significant numbers in attendance with further internetional spread.”
Additional COVID-19 clusters were associated with religious gatherings as the pandemic progressed,
including in Marseilles,® Malaysia® and Singapore.® A notable cutbreak stemming from multiple events
over a 2-day period at an Arkansas church resulted in COVID transmission in ~ 40% of attendees {n=35),
lIinked to an additional 26 community cases® Early indications of transmission assoclzted with religious
gatherings prompted the temporary cessation of religious gatherings globally and in BC in spring 2020 as
& precautionary measure Lo halt viral spread in the context of broader lockdown maasures?

AS pancemic lockdown measures were refaxed globally during the summer and fall of 2020, localized
outbreaks associated with religious gatherings continued to accrue. In Germany, two outbreaks with 100
and 40 individuals, respectivaly, were linked to church services in earty June, ostensibly with hygiene and
physical distancing precautions in place 380 |n the US, recent reports sugpest 650 COVID cases have
been linked to over 40 religious events.™ These include an outbreak of over 230 cazes stemming from
events at a small town church™ and another duster of 25 cases with rapid and sustained community
transmission linked to a clese knit faith community in Ohio.*

A number of clusters have been linked to religious services and gatherings across Canadian provinces
since the summer of 2020, as in persan services resumed along with puidance for Infection control
precautions. A multi-jurisdictional outbreak connected to a series of events in a faith Cormunity in
Saskatchewan in September resulted in 174 cases in 19 communities - including more than a dozen cases
in Narthern BC' - with 68 cases among individuals attending events, and 106 infected throwgh secandary
transmission.® Mare than 30 active cases were confirmed inan Ontario community fatated ta a chierch
gathering, with an additional 300 pecple put inta isalation.® An October cutbreak of 15 cases was linkad
1o an Ontario community church, noting inconsistent following of public health measures, 17 Additional
clusters related to attendance at religious gatherings have occurred across the provinces in Kingston {24
cases), " Lethbridge (15 cases),'* 2 outbreaks in Calgary [24 and 54 cases, respectively), 31 and
Edmonton (99 cases).™ In BC, an outbreak of 5 cases were Nnked to 3 Kelowna church in Ceptember with
5 confirmed linked cases, despite the use of infection contrel precautions. 2 Motably, COVID clusters have
accurred globally despite the reported presence of irfection control protocols™™ (eg. physical




distancing, masking, environmental cleaning) although the degree and consistency of implementation
across settings is unclear.

Provincial data from BC indicates that, following lifting of restrictions an refigious gatherings from the first

pandemic wave, numeraus cutbrezks and clusters have continued to acour, marny despite the reported

presence of infection control precautions. To date, there have been clusters of COVID-18 associated with

faith-based across regional health autharities in BC, induding:®

VCH 25 clusters, with 61 associated cases

Fraser Health Authoeity — 7 dusters, associated with 59 associated cases

= Interior Health Autherity = 11 clusters, associated with 20 cases

Northern Health Authority, 5 clusters assoclated with 40 cases {including weddings and funerals),
including 24 cases associated with an event in Alberts

B. COVID-15 Burden, Epidemiology & Transmission

Burden & distribution
=ARS-CoV-2 causes mild or asyrmptomatic ilness in most cases, however severe iliness and death can
aceur in a smaller proportion of infected individuals.® Estimatss of case fatality rates range from 0.23%
in seroprevalence studies™ ta 2%, based on incidence data from the Canada and LS fram the first
pandemic wave™ (noting estimates are influenced by methadalogy and blases).™ Globally, those who
have a higher risk of severe COVID illness include people over age 65 and those with chronic health
conditions, medical complexity ar immune suppression. "% |ndividuals over age 50 accounted for 79% of
hospital admissions and 76% of ICU admissions, respectively, in a Canadian jurisdiction during Wave 1.9
Compared to influenza, patients admitted to hasgital for COVID-19 in this study had a significantly greater
mortality (adjusted RR 3,45, [95% Ci 2.56-4.68]), ICU admission {adjusted AR 1.50, [95%C 1.25-1.89]) and
hospital length of stay {adjusted rate ratio 1.45, 95% CI [1.25-1 B8]} than for influenza.™

Trarsmission dynomics

The incubation period for SARS-Coy-2 averages 5-b days up to 14 days, ™ with asymptomatic and pre-
symptomatic spread responsible for ~163% and ~6%™ of cases, respectively. SARS-CoV-2 has high
infectivity, with a recent global systernatic review and meta-analysis estimating a reproductive number of
Z,87.*% meaning that each infected indrvidual is Kkely to transmit the virus to anather 2 ta 3 people.

Tronsmissian Fodutes

The majority of SAR5-CoV-2 transmission oocurs via droplet spread In elage contact with an infectad
symptomatic case, ™ where exhaled liquid droplets containing infectious vinus particles can hang briefly in
the air and settle an surfaces, where contact transfer to anather person’s nasal or oral passages can
ooeur.™ However emerging evidence suggest SARS-CoV-2 may have the potential for asrosol sprasd
under certain conditions.*'** Studies have reparted sustzined measurement and dispersion of SARS-CaV-
2 viral particles in the air after spesch emistion, posing 3 petential inhalation risk within enclased
spaces. ™™ Global epidemiological evidence of recent clusters of COVID-19 among choirs suggest possible
aerosol spread related to singing™ - including ane in Washington notable for its high attack rate™ -
though other transmission routes may have been 2 factor. Factors facilitating the patential for the spread
of aercsolized droplets include exposure to an infected person with expiratary exertion (eg. singing},
enclosed spaces and inadequate ventilation. ™

SeTsonaiity
SARS-CoV-2 is 3 novel pathogen emerging in late 2019, thus dats regarding temparal trends and
epidernialogy are still being established, However, evidence of seasonal variation in the transmission in



the related Coronaviridoe family of viruses,"™ well documented seasonal transmissian patterns of
infectious resplratory viruses, ¥ as well as global COVID-19 data to date™ strongly suggest that 3 seasanal
pattern with enhanced transmission of SARS-CoV-2 in winter months Is likehy.

A confluence of environmental, host and behavioural factors lead to seazanal cycles for respiratary
viruses.™ In particular, eolder termperature and reduced humidity make it more I kely that viruses will
persist in environments for a longer duration and are more easily transmitted due to varying respiratony
drophet dynamics and size. During winter months, human hosts are more susceptible and have decreased
harriers to prevent infection (due ta reduced airway antiviral defenses, fluctuating levels of sunlight
influendng Vitamin D status - and therefore im munity - and the need to battle multiple competing
viruses). Indoor emvironments in particular may be susceptible to fluctuating temperatures, hurmidity 2nd
air exchange during the winter manths. Finally, changes in patterns of behaviour affect tontact rates
petween infected and susceptible individuals, with gatherings more fike ly to be indoors In wirter months.
The rise In infections natianally in Canada during kats fall 2020 may be reflective of changing SARS-CoV-2
transmission dymamics indicative of more efficient viral spread during winter months

This coincides with a projected 'second wave’ of rising COVID-19 infections in Canada and globally 35454
Predictions suggest increasing infections as pandemic restrictions are lifted and social interactions
resume, uncertainty regarding the persistence of natural immunity following SARS-Cov-2 infection, and
co-infection with other seasonal respiratory pathogens that make acquisition of SARE-CoV-2 more likely,*

SARS-CoV-2 Vaorkants

Strain surveillance suggests that SARS-CoV-2 variants have emerged and are circulating globally since the
Fall 2020 (such as the UK and South African variants),” including in BC. SARS-CoV-2 variants miay be
prablematic due to a number of factors including: Incréased transmissi bility; evading detection by usual
diagnostic tests; changing ability to cause severa disease (less or mere): and/or increased abifity to evade
natural or vaccing-induced immunity. 5

Epiderniofogy — Canoda and 8¢

To date, over 750,000 individuals have tested positive for COVID-19 in Canada —represarting a test
positivity rate of 4% - with over 19,000 deaths.® Ta date, 1, 336 individuals have died of COVIE-19 in BLC,
while 71,753 have recovered™ Cases, hospitalizations and deaths increased precipitously in BC during
Novernber and December 2020, and while declining in Janu any 2021, still remain high. New COMID-19
cases in BC Increased in fall 2000 from 130 cases/day In October to 420 casesday on Nov, 7; peaking at
TBO cazes/day on Mov, 26. On Dec. 4, there were 627 cases/day, 338 hospital admissions and 61 1CU
admisgipns. Asof Feb. 22, 2021, there were 507 new cases/day, with 217 people hospitalized and 61 In
ICU care. While incident cases have decreased since the onset of public health orders, they remain well
abave levels seen in the summer and early fail and indicate that COVID-19 transmission is CNgoing in
communities. SARS-LoV-2 varants have been detected in 28 cases, as of Feb. 5, 2021 8

Tronsmission risk i refgious sertings:

Religious gatherings historically have been prone to viral autbreaks, eviderced during the COVID-15
pandemlc. =5 A comvergence of risk factors in leracting together ¢an predispose faith-based gatherings to
the rapid dispersion and transmission of infectious viral particles to a large number of paopla,

Firstly, refigious gatherings often oceur in indoor settings, with a dense m ixirg of people who may be in
close contact for an extended duration.™ A recent review of 201 SARS-Cov=7 clusters globally found the
majarity were associated with indoor or indoorfoutdeor settings * Conpregating indaars, particularly in
tlose proximity, is a risk for COVID transmission due to the potential for droplet spread via infected



people and contaminated surfaces, as well a5 the potential for serosolizad transmission In certain
conditions.*88' Larger groups have a greater likelihood of people who may be infected with COVID ar
susceptible to becoming infected. In addition, religious gathering may includa members within high-risk
graups, Inchuding older adults and those with comarbidities. Staying In ane place for a long time, during a
service or ceremony for example, may result in a greater durstion of exposure and therefore 3 higher rick
of infection. Prolonged dose contact increases the chance of viral spread, defined as more than 15
minutes.* Furthermare, loud talking and singing may result in the expulsion of more oral fluid droplets
which remain in the ai longer and travel further, ™™ which may repressnt graater risk for viral
transmission. A small fraction of individuals release significantly mare fluld particles when speaking =
known as “super emitters’ - postulated as a mechanism by which some individuals may
dispropertionately contribute ta infectious clusters.™ Finally, a dose-response relationship has been
postulated for SARS-CoV-2, whereby high concentrations of infectious viral inoculum are related to the
development of more severe dissass and greater transmission potential, which can greatly facifitate
transmission at a community level.” The likelihood of SARS-CoV-2 transmission during these types of
Batherings can be increased due to a greater number of susceptible individuals tinfluenced by the number
and nature of interactions — such as the dense mixing of people in enclosed space for extended duration)
combined with an increased transmission probability per contact {e.g. due to talking or loud singing). ™

C. COVID-19 Prevention

8C COWD-19 Pondemic Respanse

The overall goal of the COVID-19 pandemic response in BC [s 1o minimize serious iliness and desth for
populations at risk while minimizing societal disruption and to maintain health cane system capacity.™
specific objectives include to reduce the incidenca and community transmission of COVID-19 infection. to
protect high risk populations and communities fram riarbidity and mortality related te COVID-19, 10
preserve the capacity of the health care system to provide treatment while malntaining continuity of
health and essential services, to apply evidence informed decision-making 1o the use of public heakh
measures and to reduce negative consequences of COVID-19 response actions. Strategies to ‘flatten the
curve’ with universal restrictive meaasures were recognized to have significant societal costs in spring
2020, and therefore maore targeted strategies to prevent transmission (n high-risk settings have been
adopted during the second pandemic wave. The goal of 2 kong-tenm sustainable response to Bving with
COVID-19 is to minimize burden and mortality, whils allowing society to function to the degree passible,
and to target interventions selectively according to where transmission and burden may be best
prevented. Howewver, when less restrictive interventions fall, more restrictive reasures may be necessary
to protect the health of the population.

Ethical considerations in o pardemic response

Ethical considerations are paramount when applying public heafth pandemic MEspOnSe Measures, as
guided by the BOCDC Ethical Frameworks for Decision-hMaking.™ Namely, the need to pursue timely
action ta protect population health can infringe upon Individual autonarmy - this is particularly evident in
the case of a pandemic sparked by a novel pathogen with rapid global spread In which data continues o
emerge. Precautionary action may be necessary, in the absence of full or complete information that
would be helpful, based on values and a responsibility to act an what is knawn to pravent further hamm,
Interventions need to have stated goals and have evidence of effectivensss. Interventions should be
propartional, such that the benefits of an intervention outweaigh the burden and risks, and the latter fairly
distributed, When possible, more coercive means should only be used when less restrictive means fall. A
principle of reciprocity seeks to mitigate burdens o harms impased by public health action.
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Effectiveness af interventians to prevent COVID-19 tronsmission

In the absence of vaccines and effective anti-virals, non-pharmaceutical interventions (MPIs) are the only
mitigation measures to reduce and delay spread of infectious EMErgINg respiratony virus in 3 population,
Datz quantifying the effectiveness of COVID-19 prevention interventions across settings is limited. To
date, there are no published estimates of the risk of COVID-19 related to In-person attendance at faith-
based settings. Corwersaly there are no published studies of the effectiveness of interventions in these
settings. A December 2020 global modelling study ranked restrictions an small gathierings as among the
maost effective interventions to prevent COVID-19 spread, reducing R by 40.22 to -0.35, while prohibitions
Gn mass gatherings reduced R by 0.13 to -0.32 {noting that the assessment of relative merits of NPls is
statistically challenging due confounding, concurrency and sequencing of iInterventions acroes settings).™
The effectiveness of ather measures is largaly dependent on behavioural compiiance as well as
prevalence of transmission in the community.

While 2 constellation of infection prevention and contral precavtions can reduce SARS-CoV-2 droplet and
contact transmission in the community,” effectiveness can be limited due to 2 number of reasons, Whi le
the use of cloth face masks may slow or reduce viral spread, a recent systemnatic review and meta-anahysis
feund fmited effectivenass in preventing community COVID-19 transmission, largely due to variations in
usage.” Uptake and adherence to measures, such as handwashing, physical distancing measures and
self-isalation, can vary by a number of factors™ including the need to astablish new sacial nomms. habits,
and surmount acthe resistance ™ A recant analysls suggested that ‘viral identity’ associated with group
affiliation, social and pelitical beliefs may be a core driver of COVID-19 prevention behaviour ®

Anecdotal reports suggest inconsistent compliance with infection control precautions, including in a
religious gathering in BC¥ In an Ontario church cluster, adherence to public health guidelines was noted,
raising questions about the adequacy of ventilation, venue capacity and role of singing.® Finally, while
there is no clear scientific consensus on the role or how to minimize the potential for SARS-CaV-2 asrasol
spread, understanding and controfling indoor routes of transmission is fikely key to prevent transmission
events, Including optimizing ventilation, **® which may not be widely available in some settings.

D. Conedusion

Restricting in-person attendance at faith-based settings is a necessary and time limited measure to
protect the health of the population. In-person attendance at faith-based gatherings can increzse COVID
transmission risk due to the assembly of a large number of people indoors In close contact with each
other for an extended duration. The occurrence of activities, such as loud talking and singing, can
increase the release and dispersion of infectious viral particles implicated in transmission. The presence
of continuing COVID autbreaks in faith congregations throughout the summer and fall of 2020, nationally
and in BC, despite public health Buidance for infection control measures, supgest that the implementation
of current preventive precautions is not infallible, Recent global modelling data of COMID-19 response
MEasures SUggests restrictions on gatherings are amang the most effective messyre at reduting
tommunity transmission. Other prevention measures are larngely dependent on willingness to comply,
Influenced by social norms and values, and drculating com munity prevalence. Studies directly
quantifying SARS-CoV-2 transmission risk within specific settings, as well as the effectivensss of specific
infection contrel interventions across settings during the COVID-18 pandemic are lacking, The
combination of escalating community transmission of an infectious virus in peak seasonal trarsmission,
mass vaccination in its early stages with the majority of the population still suscaptible, racent
introduction of variants to BC with increased transmissibility and as yet unknown implications, and
increased transmission risk associated with indoor patherings with activities that have greater likelihood
of viral spread greatly increase the risk for population health, Th us, the temporary suspersion of in-
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person attendance at religious services Is a necessary and time-limited measure to protect the health of
the population and control disease spread in line with BC's pendemic response goals. Alternative
measures to mitigate the burden of unintended harms fram restrictions on congregating collectively
should be considered.
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Purpose: To assess a request for variance originating from a petitioner located in the Fraser
Valley to lift ongoing public health restrictions on faith-based gatherings in the context of
current data and epidemiology of the COVID-19 pandemic in BC. Additional ohjectives include
to evaluate whether current gathering restrictions are serving the goals and objectives of BC's
provincial pandemic response and ensure accordance with public health ethics obligations.

Background:

Orders restricting gatherings of more than 50 people, including in religlous settings, have
been in place since March 2020. Orders restricting all gatherings and events, including in
religious settings, were re-instituted Nov, 7, 2020 for Vancouver Coastal and Eraser Health.
These were updated on Nov. 30, 2020 to include restrictions for the entire province, which
continue to the present day. (PHO order op gatherings and events)

Orders were instituted in response to changing COVID-19 epidemiclogy. New COVID-19
cases in BC increased from 130 cases/day in October 2020 to 420 cases/day on Nov, 7,
2020; peaking at 780 cases/day on Nov. 26, 2020. On Dec. 4, 2020, there were 637
cases/day, 338 hospital admissions and 61 ICU admissions. (BCCDC COVID-19 Dashboard)
These restrictions are aligned with the goals and objectives of the BC COVID-19 pandemie
respanse to prioritize and protect population health, specifically including: to reduce
community COVID-19 transmission, prevent morbidity and mortality, and preserve health
system capacity.

Current epidemiclogy, as environment, host and pathogen factors, suggest that religious
settings may be at increased risk of SARS-CoV-2 tranemission. This assessment is based on
the following data:

o Global, international, national and provincial data show that outbreaks and clusters
of COVID-19 are frequently associated with religious settings, with resulting
secondary transmission in the broader community

o Evidence suggests that 2 confluence of factors may render religlous settings at
higher risk of SARS-CoV-2 transmission, including: a higher density of people
congregating in enclosed, indoor spaces with variable ventilation: cecurrence of
high-risk activities predisposed to viral spread {i.e. loud speaking and singing); multi-
generational attendees vulnerable to more severe outcomes (including those over
age b3J; in addition to 5ARS-CoV-2 pathogen characteristics (je. seasonality,
circulating variants with greater transmissibility) that may result in risk of
transmission and serious disease at the present time

o Over 48 COVID-19 dlusters associated with 180 casas have occurred acrass BE
associated within faith-based settings since the lifting of restrictions en gatherings
during the summer and fall 2020. Compliance with Infection contral precautions in
settings experiencing clusters is unknown.

o Over 100 cases of SARS-CoV-2 variant have been detected to date in BC.



o Data quantifying the effectiveness of COVID-19 prevention interventions ACross
settings is limited at the present time, including estimates of risk reduction specific
to faith settings. A December 2020 global modelling study ranked prohibition on
small gatherings as among the most effective interventions to prevent SARS-Cov-2
community spread {reducing R by -0.22 to -0.35) while prohibitions on mass
gatherings over 50 individuals reduced R between -0.13 and -0.23 {Haug, 2021)

© Other infection control measures are largely dependent on behavioural compliance
with measures as well as prevalence of transmission in the community. A recent
analysis suggests that ‘viral identity’ associated with social and political beliefs and
group affiliation may be a primary driver of COVID-19 prevention behaviowr {Larm,
041)

® Public health ethics principles are paramount in any pandemic response. The following
considerations are current public health decision-making in the COVID-19 pandemic:

o Precautionary principle: stipulates the need for pragmatic and timely action to
protect the population from risk. Action can be necessary despite scientific
uncertainty and/or the absence of compiete data to inform decision-making — this is
not unexpected in the context of a global pandemic with a novel pathogen for whom
our scientific understanding is still evolving, (20001 COVID-19 Ethical Decision
Making Framework; and BCCDC Ethics Framewaork and Decision-Making Guide)

o Proportionate: ensuring that the benefits and harms of an intervention are
commensurate, particularly for younger populations wha may experience harms of
restrictions despite not being at high risk of serious outcomes of COVID-19, Efforts
have been made to mitigate the impacts of restrictions, through the provisions of
alternatives (proposing drive-in events for <50 people, virtual services, and being
able to hold weddings,/funerals with under 10 people etc.)

o Transparency: regarding available information, including what is not known
currenthy

o Engagement: Ongoing consultation is occurring with faith leaders representing
religlous communities across BC

Current situation:

*  Lurrent epidemiology

o On Feb. 23, 2021, there were 559 new cases, with 237 hospitalizations and 64 in ICU
care. While incident cases have decreased since the anset of public health orders,
they remain well above previous levels seem in the summer and early fall, indicating
that COVID-19 transmission is ongoing in communities. (BCCDE CoviD 19
Lashbigard)

o In early February, test positivity in BC has been declining overall however remains
elevated at 5-10%. Test positivity remains high in key local regions, including in
Metro Vancouver and the Fraser Valley {testing positivity of 5.8% and 2.1%
respectively on Feb. 24, 2021) (/40 €OV D Bricting, eommunieation Dr, Henry)

o Incident cases are highest under age 50, while hospitalizations and 10U admissions
are at or above predicted for ages 50 and over, while deaths are highest among
those age 70 or aver. (PHO COVID Boeling)



o Inearly February 2021, R estimates were relatively stable or declining in all RHA,
remaining close to 1. {FHO COVID-Brisfing)

o Spread of variants in BC: Variants have been detected in 100 cases as of Feb. 24,
2021, predominantly the UK 1.1.7 variant (2 H0) © LVID-Brisfing). These variants have
been implicated in recent outhreaks and have the petential to spread rapidly, cause
mare severe disease and impacts on immunity.

o 145,000 doses of vaccine have been distributed/received, as of Feb. 3, 2021, mainly
among long term care and assisted living residents and staff. {PHO COVID-Briefing)

o Seasonal projections suggest that we remain in the peak prevalent period, Cases are
expected to decline approaching summer manths, particularly with cngoing
compliance with infection control precautions

@ Identified harms of prohibitions on in-person religious gatherings including being
unable to participate collectively in faith practices, social izolation and mental health
concerns, Including for vulnerable members

ions

While there has been a recent downward trend in COVID-19 infections and burden acrass BC
from peak levels in November 2020 - represented by incident cases, hospital admissions, ICU
admissions - these indicators remain significantly elevated compared to summer and early fall
2020. Based on early February data, the number of infected contacts per individual appears to
be declining and stabilizing in most health authorities with adherence to public health
restrictions, although localized outbreaks continue to occur, However, new COVID-19 cases
and test positivity remain elevated in recent days, particularly in the Fraser Valley area.

In-person attendance at faith-based gatherings can increase the risk of COVID-19 transmission
and community spread. In-person attendance at faith gatherings can facilitate COVID-19
transmission due to the assembly of a large number of peaple indoors in close contact with
each other for an extended duration. The occurrence of activities commaon in faith gatherings,
such as loud talking and singing, can increase the dispersion of infectious viral particles
implicated in transmission. Current data suggests we are in a period of peak seasonal and
community transmission for COVID-19. New variants have been introduced racently in BC with
the potential for greater transmissibility and as yet unknown ramifications. Mass vaccination is
still in its early stages, with the majority of the population still susceptible,

The presence of continuing COVID-19 outbreaks in fsith congregations throughout the summer,
fall and winter of 2020, nationally and In BC, despite public health guidance for infection control
measures, suggest that preventive precautions are not infallible. Recent global modelling of
COVID-15 response measures suggests restrictions on gatherings are among the most effective
measure at reducing community transmission. Other prevention measures are largely
dependent on willingness to comply, influenced by social nerms and values, and circulating
tommunity prevalence. However, studies directly g vantifying SARS-CoV-2 transmission risk
within specific settings and the effectiveness of setting specific infection control interventions
during the COVID-19 pandemic are lacking.



It is important to balance the prevention of community transmission of SARS-CoV-2 and with a
need to reduce unintended harms. Ongoing consultation and collaboration with leaders of faith
communities have highlighted the potential for an accumulating burden of harms with
prolonged restrictions on faith gatherings, impacting freedom to participate in faith practices
collectively, connection to community and mental well-being.

The COVID-19 pandemic - characterized by the rapid global spread of a novel pathogen — has
required BC's public health leaders to make timely and pragmatic decisions informed by
evidence to protect population health, often in the context of emerging data. COVID-19 cases
and hospitalizations remain elevated provincially - with a recent increase in cases and test
positivity In the Fraser Valley — as well as an expanding percentage of cases and dusters
implicating new variants of concerns suggesting enhanced transmissibility, while the majority of
the population remains unvaccinated. The continued suspension of in-person attendance at
religious services across BC is a necessary, time-limited measure and precautionary measure to
protect the health of the population and control disease spread. We are not yet seeing the
stabilization and reduction in new infections that would allow for a significant relaxation In
restrictions, particularly in the Fraser Health region where the risk is greatest.

Options
1. Continue with current orders restricting in-person gatherings, including in faith-based
settings.

o Continue with engagement with faith leaders to determine alternatives to
reduce unintended burdens of ongoing restrictions

o Such alternatives may include facilitating gatherings that can maximize physical
distancing, with consideration for virtual services, drive in services and for
outdoor services with strict physical distancing and infection control precautions

2. When trends in COVID-19 indicators stabilize, may consider selectively lifting restrictions
to allow gatherings for religious purposes only to resume in a limited way, with maximal
efforts to prevent COVID-19 transmission and vulnerable populations. Stipulations could
include, but are not limited to:

o Commitment to implement COVID-19 prevention safety plans and protocols
including promoting physical distancing, hand hygiene, isolating when ill and
environmental cleaning, among others (see Workeale BC - Faith Based
i pdnizations Frotocols for Returning to Operation; and BCCDC Guidance for

Faith Based, Spiritual and Worship Practices)

o Promoting alternates for inclusion other than in-person attendance for those at
higher risk {l.e. those above age 65, with comorbidities —see 11 11 Bir Ly
pulations)
o Restrict activities at higher risk (i.e. singing, passing around objects that would
touched by many people, such as collection plates) and physical contact



£a itioner affiday
We appreciated the opportunity to review thoughtful affidavits from Drs. Warren and Kettner,
While there are important points for consideration, after careful review, this does not change
aur position in this case, Please refer to the complete literature review for evidence assescad

to date.

Importantly, the goals of BC's pandemic response include, but are not limited to, preventing
mortality, particularly for vulnerable populations. Key primary goals also include to prevent
morbldity, to reduce COVID-1% incidence and community transmission, as well as averting
unchecked exponential growth in SARS-CoV-2 infections that could exceed the capacity of the
health care system to provide treatment, or of the public health system to conduct contact
tracing to prevent further infection.

A key difference in assessing communicable compared to non-communicable disease burden is
the potential for population spread and am plification, particularly without adequate controls,
The comparison was made with motor vehicle collision (MVC) mortality. In 2017 there were §
MVC deaths,/100,000 population in Canada. Contrasting MVC vs. COVID-19 mortality rates for
those under 60 years of age removes one fifth of the population from consideration, which is
neither practical nor equitable. Compared to other countries globally, Canada has a
comparatively low mortality rate from COVID-19 with ~58 deaths/100,000 population to date,
with other countries globally experiencing rates up to 4 times higher, influenced by differences
in testing, characteristics of the health care system, demographics, as well as fluctuations in
public health and government responses.”

Maintaining a responsive public health system functio ning at capacity is essential to keep SARS-
CoV-2 infections in check, through early case detection, contact tracing and targeted
interventions that are imperative to break the chains of transmission that can lead to
exponential growth. We rely on a comprehensive system of indicators to assess community
transmission and the level of population health risk, including monitoring local epidemiology, in
order to target timely and proactive interventions to prevent rapid disease spread (refer to
PUBIE Health Dntacio for examples of epidemiologic indicators used ta inform COVID-19
response measures).

The COVID-19 pandemic — characterized by the rapid global spread of a novel pathogen — has
required public health leaders to make timely and pragmatic decisions informed by evidence tao
protect population health, often in the eontext of emerging or incom plete data. To date,
published data regarding the risk of COVID-19 in faith-based settings specifically is limited, A
global analysis of COVID-19 clusters found that religious settings were commen sites for first
generation clusters of 10-50 people and that large clusters - although infrequent — were
commonly associated with religious activities (Loclere. /0 i1]. Conversely there are limited
published studies of the effectiveness of preventive Interventions specific to faith settings. A
December 2020 global modelling study ranked restrictions on small Eatherings as among the
most effective public health measures to date in preventing 5AR5-CoV-2 spread (noting that
assessment of relative merits of public health interventions is statistically challenging due to
confounding, concurrency and sequencing of interventions across settings)." The effectiveness



of other measures, such as personal protective measures, is largely dependent on behavioural
compliance as well as prevalence of transmission in the community.

As the pandemic progresses, our scientific understanding of SARS-CoV-2 pathogen and effactive
transmission prevention will continue to evolve. In the interim, we have an obligation to actin a
timely way with current available data, guided by local epidemialogy, to protect the population
and those most at rigk, to actively apply ethical principles, and to incorporate new evidence as
It evolves. The combination of elevated community transmission in the Fraser Region of an
infectious virus in peak seasonal transmission, characteristics of faith settings and activities that
may facilitate viral spread indoors, early stages of mass vaccination with the majority of the
population still susceptible, and the recent introduction of highly transmissible variants ta BC
increase the risk for COVID-19 transmission and further com runity spread, with the potential
to escalate case counts and overwhealm the capacity of the public health and health care
system,

The temporary suspension of in-person indoor gatherings, including in religious settings, is a
NECessary measure to protect the health of the population and control disease spread at this
time. Another identified pandemic response goal is to minimize negative consequences of
pandemic measures. Careful consideration of how to mitigate potential harms from restrictions
is warranted, exploring alternatives to in-person gatherings, such as drive in, outdoor or virtyal
options, as well as continued engagement with faith leaders to explore collaborative solutions
until restrictions can be lifted,

'Transport Canada. Canadian Motor Vehicla Callisions, 2017, Updated Jan, 29, 2021, Accessad anline Feb. 24, 2021
at: https;,.{.l‘tt.tana-dn.l::qunfcmadi:an-nmtur-hr&hi:le—trafﬂurmﬂlslmnaﬂsﬂﬁ-I'I:Il?
" John Hopkins University, Mortality Analysis. Feb, 24, 2021. Accessad online Feb, 23, 2021 at:

hﬂpﬁhfftﬂrnnaulrlu.}nu.ndufdawrnnrtaﬂtv
* Haug, M. et al. Ranking the effectivensss of worldwide COVID-12 government interventions. Mat Murm Behay. 2020:

4: 13003-1312.



