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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

* Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

e Goal: Understand impact of current and emerging Infectious Disease
threats to the Commonwealth of Virginia using modeling and analytics

* Approach:
* Provide analyses and summaries of current infectious disease threats
» Survey existing forecasts and trends in these threats

* Analyze and summarize the current situation and trends of these threats in the
broader context of the US and world

* Provide broad overview of other emerging threats
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations from COVID-19 continue declines but rate has slowed
and has seemingly entered a plateau

* Hospital occupancy down to levels last seen in early May of 2022
* Nearly all indicators point to this trend continuing in near term

* Influenza hospitalizations remain very low and ILI activity remains below seasonal
threshold

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round
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COVID-19 Surveillance

il UNIVERSITY, VIRGINIA

28-Apr-23 BIOCOMPLEXITY INSTITUTE



ase Rates (per 100k) and

200

Lord Fairfax

Loudoun

Test Positivity

Number of Localities by PCR Test Positivity

—— |ess than 5%
—— 10% or more

120 .
- 5to 10%
0 0
Rappahannock Rapidan Fairfax Arlington 100
200 200
150 150 200
100
100 100 80
50 50
0 [ 0
Central Shenandoah Rappahannock Prince William Alexandria _ .\‘
200 300 60
200
150 150 200 200
100 100
100
50 s0 100 40 -
0 0 0 0
Alleghany Blue Ridge Chickahominy Henrico Three Rivers Eastern Shore
200
200 150 200 200 300 201
150 150
100 200
100 100 100 100
50 50 50 100 . o
0 0 0
0 0 0 0
LI I B N BN N N N N I N B O Y N N B N B B N N B Y D BN B B I B
Cumberland New River Roanoke City Central Virginia Piedmont Chesterfield Richmond 00 Peninsula Hampton Aug Sep Oct Nov Dec Jan Feb Mar
150 200 150 150 200 lez 300 2023
150 200
100 100 100 200
100 100 100 last_date
50 50 50 0 50 NA\/\J u“h\ 100 100
VA R A 0 0 0 o 0 0 0 0 k’\* County level RT-PCR test positivity
Lenowisco Mount Rogers West Piedmont Pittsylvania Danville Southside Crater Western Tidewater Chesapeake Portsmouth Norfolk Virginia Beach . .
:<5.0% (or <20 tests in past 14 days)
200 150 200 200 200 200 200 20 200
Orange: 5.0%-10.0% (or <500 tests and <2000
100 100 100 100 100 100 100 100 100 oy e
% 5 M tests/100k and >10% positivity over 14 days)
o 0 0 0 0 0 0 0 0 0
. 0, “ ” “ ”
Jul jan Jul jan Jul Jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan Jul jan -- >10-0A) (and nOt Green Or YEHOW )
2021 2022 2023 2021 2022 2023 2021 2022 7023 2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023 2021 2022 2023
date date date date date date date date date date date

28-Apr-23

il UNIVERSITYsf VIRGINIA

BIOCOMPLEXITY INSTITUTE

Apr



District Trajectories Hockey stick fit
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District Case Trajectories — last 10 weeks

Number of Districts
Current Week Last Week

Curve shows smoothed case rate (per 100K)
Trajectories of states in label & chart box
Case Rate curve colored by Reproductive
number
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District Case Trajectories — Full History
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District Case Trajectories — Recent 6 months
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District Hospital Trajectories — last 10 weeks

Number of Districts
Current Week Last Week

Hospitalization by county i
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CDC’s COVID-19 Community Levels
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

District Trajectories with Community Levels
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Estimating Daily Reproductive Number —

VDH report dates
April 25t Estimates

Date Confirmed Date Confirmed

Region Re Diff Last Week
State-wide

Central 0.430 -0.342 .
Eastern 0.426 -0.580 6\5
Far SW 0.671 0" “e

Near SW 0.638 o

Northern 0.583

\
Northwest 0= ((\6\ -0.084
| O
Methodolog® a

Wallirs ‘3 _>tim?) for cases by confirmation date
Serial 0 . to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
Using C. .ion date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 15051512, https://doi.org/10.1093/aje/kwt133

28-Apr-23

Reproduction nui

Feb Mar Apr

Feb Mar Apr
2023
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Wastewater Monitoring

Wastewater provides a coarse estimate of COVID-19 levels in

.. .. . . States*
communities and can be a good indicator of activity levels .

100

2
5]
gb
Y
US Historic percentile of current detected levels over the past weeks §§o
047 USA mm 2023-03-16 g S
s 2023-03-23 e
037 mm 20230330 o8
I 2023-04-06 g
0.27 e 2023-04-13 &
mm 2023-04-20
0.1+
v
0.0 &

20% or less
60% to 80%

40% to 60%
80% to 100%-T

more than 100%#

category
VAVirginia - Historic percentile of current detected levels over the past weeks
0.5 EEE 2023-03-16
0.4 B 2023-03-23
' EEE 2023-03-30
0.3 N 2023-04-06
m 2023-04-13
0.2 B 2023-04-20
0.1 4
0.0-
2 2 )
x 3 3
S e ';'
o N v =
: il UNIVERSITYo VIRGINIA
category

LO"RMI~£O

BIOCOMPLEXITY INSTITUTE

Percent change categories . Large decrease (-100%)

Percent of sites in each percent change category over time, United

Suiodau sayis Jo Jaquinn

Date

Decrease (-99% to -10%)

Number of sites reporting s

*The darker bar on the right side of the figure highlights the most recent 2 weeks, which may be subject to reporting delays. The actual number of
sites reporting during those 2 weeks will likely increase as historical data are added.
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Data Source: CDC Data Tracker
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

COVID-like Iliness Activity

COVID-like lliness (CLI) gives a measure of COVID

transmission in the community

* Emergency Dept (ED) based CLI is more

correlated with case reporting

* Urgent Care (UC) is a leading indicator but may
be influenced by testing for other URIs

* (Case reporting anomaly disturbs left y-axis

* Levels continue to decline into lowest levels in

past 8 months
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COVID-19 Severity Metrics
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Hospitalizations and Severe OQutcomes

. Virginia-wide — full pandemic Virginia-wide — recent
Proportion of most severe & P 8

outcomes decreasing among those vide ICU & Ventilation proportions (14 day rollincvide ICU & Ventilation proportions (14 day rolline

0.15 -+
who are hospitalized 037 M
. 0.10 4 i

* ICU has declined from ~20% of 0.2- —— Percentin ICU

Percent on Ventilator

hospitalized to 10-15% since 014 — Percentin IcU oo
initial Omicron wave 0.4 —roreent on vertetarf T+ Y s TN
e Levels remain near all-time lows, @ag‘;q N ;{3%218218%1%%1%%‘58%5@ A S S0 01@"
though have entered an | | y
. . Virginia Regional ICU percent Virginia Regional Ventilation %
oscillating plateau & & P © &
° Regional trendS a re Si m ila r tO 0.200\?& Tio(r::tlr(;lu proportions (14 day rolling average) VA Regional Ventilation proportiorildcz:::arlolling average)
i astern 0.08 astern
State Ievels o — EartSouthwest = EartSouthwest
0.1509 __ Near Southwest 0.067 —— Near Southwest
0.125- — Northern 0.04 —— Northern
—— Northwest —— Northwest
01007 0.02-
0.075 4
0.00

1 S L 2 B o
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Hospitalizations in VA by Age

Age distribution in hospitals Virginia Hospitalizations by Age (all ages)

relatively stable 1200 T I =
e Uptick in hospitalizations mostly R i 055
fueled by 70+ age group § oo ey
* Pediatric hospitalizations level off i N/J\
after uptiCk IaSt Week o N-;J\.fI I IDlecI - IJalnI I IFFi'bI I II\"IlarI I I,A;)rI I c ‘ m
2023 date 2023 date
Pediatric Hospitalizations by Age (0-17yo)
Note: These data are lagged and . 2 100
based on HHS hospital reporting S S -
'E 20 - unknown g 60 -
3 °T - unkrown
B S T A T
date date

Data Source: Delphi and HHS


https://cmu-delphi.github.io/delphi-epidata/api/covidcast-signals/dsew-cpr.html
https://healthdata.gov/Hospital/COVID-19-Reported-Patient-Impact-and-Hospital-Capa/anag-cw7u

28-Apr-23

COVID-19 Spatial Epidemiology

il UNIVERSITY, VIRGINIA

BIOCOMPLEXITY INSTITUTE

21



Zip code level weekly Case Rate (per 100K)

Case Rates in the last week by zip code

Note the new color scale

(max is half of last week: g Zip Code Name Prev Point Prevalence by Zip Code Point. Prevalence
0-3,000 versus 0-6,000) 1 24649 Swords Creek 2,640 (2023-04-25) SUGEFREES
2 24226 Clinchco 1,370 ~ 2000
4 22652 Fort Valley 1,190 .
reports a prevalence 5 24120 Meadows of Dan 1,170 Low : 0
above 2 OOO er 100k 6 24557 Gretna 1,170 Units=ActiveCas.es/100,000
! P 7 24343 Hillsville 1,140 \ SSSE?§§sed*
: : 8 23937 Drakes Branch 1,110 Data
No prisons in top 10. o 73432 Surc hihon
. 10 24381 Woodlawn 1,080
H Ig h p reva Ie n Ce Va I u es Only includes zips with pop = 1000 and no supp. data.

* Denotes zip codes with state prisons.

are primarily found in
SWVA and Southside.

Some counts are low and
suppressed to protect
anonymity. They are
shown with a red
outline.

Based on Spatial Empirical Bayes smoothed point prevalence, with an 8:1 ascertainment ratio, for week ending 2023-04-25
Note: New Color Scale
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people

* Group Size: Assumes 8 undetected infections per confirmed case (ascertainment rate from recent
seroprevalence survey) and shows minimum size of a group with a 50% chance an individual is infected
by zip code (e.g., in a group of 26 in Sword’s Creek, there is a 50% chance someone will be infected).

 HCW ratio: Case rate among health care workers (HCW) in the last fortnight using patient facing health care
workers as the numerator / population’s case prevalence. High HCW ratios are concentrated in the South.

Rank Zip Code Name Size Group Size Needed for 50% Group Size  Rank Name Ratio HCW Prevalence / Case Prevalence Pfeva'gf?ﬂe Ratio
1 24649 Swords Creek 26 Likelihood of 21 Infected i\ High : 150+ 1 King William County 9.0‘ (Fortnight ending 2023-04-24) 1. Higher HCW Prev :
2 24226 Clinchco 50 {/ 130 2 Wythe County 8.0 A o 4:1
3 24271 Nickelsville 53 ‘ 110 3 Galax City 5.3‘ — / ,L o -3:1
4 22652 Fort Valley 58 y: 4 Lunenburg County 5.8| Scale Rl 2:1
5 24120 Meadows of Dan 59 5 Patrick County 5.8 = o Sk
6 24557 Gretna 59 & 6 Martinsville City 5.2| \ €, L1:2
7 24343 Hillsville 60 7 Lancaster County 4.6 ) 1:3
8 23937 Drakes Branch 62 LG 10 8 Henry County 4.3 L 1:4
9 23432 Suffolk 63 / , 9 Nottoway County 3.4 = | Higher Case Prev 65

10 24381 Woodlawn 64 Y aN 10 Scott County 31 L . NaN
Only includes zips with pop = 1000 and no supp. data - A o —
* Denotes zip codes with state prisons. a A 4 / ( X - S
0 \,/N/‘ ) (
//‘ ack
Bl P f
2 B ; > " Buch n'\‘}\ p *;/. """
® 1 & N A Tmewel S Band
© ? 6 : a AN T g™
. i ® - " Ru P \ . | | a9
7 \ N & | | : :
@3 ® \ X % \ _ /‘f / 10\ T 3! i D) [l S % / Brunswick, | -~ / [ 5
“©410 M@ Q ) \ g Seott @, i eshing T e {_Meckienburg. | ) 8 o suftolk |
- S B o \ _—— — —_ " @ e - | N 4 !
Based on Spatial Empirical Bayes smoothed point prevalence, with an 8:1 ascertainment ratio, for week ending 2023-04-25 Note: This assumes that the ascertainment rate of healthcare workers is double that of the public.
28-Apr-23 23
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Curre

nt Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

* Spatial: Getis-Ord Gi* based hot spots compare clusters of zip codes with weekly case prevalence higher
than nearby zip codes to identify larger areas with statistically significant deviations

* Temporal: The weekly case rate (per 100K) projected last month compared to those observed by county,
which highlights temporal fluctuations that differ from the model’s projections.

* Low prevalence rates result in sporadic hot spots, mostly concentrated in the Southwest. Fortnightly model
residuals show no autocorrelation, but overpredictions in New River, Lenowisco, and Cumberland Plateau.

Spatial Hotspots

Point Prevalence Hot Spots by Z|p Code Getis-Ord GI* HotSpots

Spot Zip Code Name Conf.
1 24649 Swords Creek 99%
2 24557 Gretna 99%
3 24343 Hillsville 99%
4 24271 Nickelsville 99%
5 24226 Clinchco 99%
6 24381 Woodlawn 99%
7 23937 Drakes Branch 99%
8 22652 Fort Valley 95%
9 24120 Meadows of Dan  95%

10 23432 Suffolk 95%
11 22920 Afton 90%
12 24244 Duffield 90%

- TLee /Scott

Only zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

A
=
!

“12

__\~ Grayson

(2023-04-25) B Cold Spot - 99% Confidence
Cold Spot - 95% Confidence
Cold Spot - 90% Confidence

Not Significant
Hot Spot - 90% Confidence
j Hot Spot - 95% Confidence
\"'/‘\'Mad S;ﬁ lfiew\f rStafforc;z e B Hot Spot - 99% Confidence
f; % / p

N /ey =

L 3
o 1
N
£ M Rockb dg)’ -/ \ 7
el s 7 7 /"y Nelson , A

/ L 7 \,\
Amh rst
f

\, Botetourt ™ ) aB ckingham /
%
/ W
/I Campbell

Northampton

\
N "/
~ York f

2

‘l‘:: A | Halifax e yBrunswu:KJ | -~
\ \ f Mecklenburg o
796 il \ I e | ‘\” ‘ N 7
N (" patick | Hewy J & j ,J / 3 b {

Based on Global Empirical Bayes smoothed point prevalence for week ending 2023-04-25.
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Clustered Temporal Hotspots

District-Level Residuals

Weekly Model Residuals
Adaptive 10MAR Predicting
Fortnight ending 2023-04-23

Note: New Color Ramp

Washington

. smyth

ey
| Lunenburg ‘
s

| Halitax / ~~ ok |

s \ { / : /
. Gmysoﬂ 4 r J Pamick \ G | / { Meckionburg | iy IkSoutnampto fJ  Suftok |

A 7 Sussex - Y
/

Residual

More Cases High : 500
than Expected l 400
300
200
100

0
-100

= 200
Fewer Cases g
-400

0 than Expected Low : -500

Cases /100,000

5 | Accomack }

| Henry | ol / ! Greensvilg_ ] j peak:'{.
Health D|str|ct Level Moran's | = 0. 045956, Z Score 1 299694 P-Value = 0.193706

No Residual Autocorrelation Detected



Scenario Trajectory Tracking

Which scenario from two months ago did each county track closest?

Closest Model

— Adaptive\f\i:::::a”y Confirmed - Comparison Monthly Model Proximity
—— Adaptive-VariantX-IncreasePerm Models 24FEB Predicting - Adaptive
25k1 ——= Adaptive-VariantX-IncreaseTemp Fortnlght ending 2023_04_23 E I
qua

- IncreaseTemp
- IncreasePerm

Daily Confirmed cases
- " N

.
£

Orange

g
G

‘/'f,\ e 3 Northampton
@ N
L > E
P
Dinwiddie 7
; Sussex
Pittsylvania
Halifax Brunswick|

Patrick Q Mecklenburg s} ¢t~ Suffolk

Henry c;f‘}

o

Scott

Lee

* Fortnightly projections separate the scenarios more clearly and reveal overall patterns.
* Most counties still track the Adaptive (current course) scenario from late February.

* Only four counties tracked the IncreasedTemp and IncreasedPerm scenarios better.
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COVID-19 Broader Context
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United States Hospitalizations

Number of States
Current Week Last Week
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Around the World — Various trajectories

Confirmed cases

Daily new confirmed COVID-19 cases per million people

7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of

infections.

200

150

100

L

(1

50
D r - o 1 l T I ‘-—v 1
Jan 22, 2023 Feb 14, 2023 Mar 6, 2023 Mar 26, 2023 Apr 19, 2023

Source: WHO COVID-19 Dashboard

R Our World in Data

28-Apr-23

I

Our World
in Data

Oceania
Europe
South America

— North America

J

Asia
Africa
United States

CCBY

Hospitalizations

Weekly new hospital admissions for COVID-19 per million people

Weekly admissions refer to the cumulative number of new admissions over the previous week.

100
80
England
60 Denmark
— Russia
France
— | Belgium
40 —— Ireland
~ United States

~ ~ Germany

' ltaly
20 — Iceland
Israel
| Singapore

South Korea

0 r T T T T
Jan 11,2023 Jan 25,2023 Feb 14,2023 Mar6,2023 Mar 26, 2023 Apr 26, 2023

Source: Official data collated by Our World in Data CC BY
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https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=2022-06-28..latest&facet=none&pickerSort=asc&pickerMetric=location&Metric=Hospital+admissions&Interval=7-day+rolling+average&Relative+to+Population=true&Color+by+test+positivity=false&country=USA~GBR~AUT~BEL~NZL~JPN~CZE~AUS~DNK~DEU~FRA~IRL~ISR~SGP~KOR~ISL
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COVID-19 Genomic Update
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SARS-CoV2 Variants of Concern

Emerging variants have potential to continue to alter the future
trajectories of pandemic and have implications for future control

* Variants have been observed to: increase transmissibility, increase severity
(more hospitalizations and/or deaths), and limit immunity provided by prior
infection and vaccinations

Weighted and Nowcast Estimates in HHS Region 3 for Weeks of 1/15/2023 Nowcast Estimates in HHS Region 3

- 4/22/2023

for 4/16/2023 - 4/22/2023

@ Hover over (or tap in mobile) any lineage of interest to see the amount of uncertainty in that lineage's estimate.

Region 3 - Delaware, District

Weighted Estimates: Variant proportions based on reported

, Virginia, and West Vi

results

@
2
=

% Viral Lineages Among Infections
3
R

X
=
B

0%

1121123

2/4/23
211123
2/18/23
2/25/23

3/4/23
3M1/23
3/18/23

Collection date, week ending

Nowcast:
g M°f’°"based_ WHO label  Lineage # USClass %Total  95%PI
of variant Omicron XBB.1.5 voc 743% 66880.6% [
proportions
XBB.1.16 voc 11.1% 63-186% [
| XBB.1.9.1 voc 75%  54-103% [
xBB.192  voc 30% 224.1% [l
XBB.1.5.1 voc 27%  1939% [
XBB VOC 1.0%  04-25%
2 BQ.1.1 voc 02% 0102% [
@ CH.1.1 voc 01% 0102% [l
FD.2 VOG 0.1%  0.0-02%
BQ.1 voc 00% 00-00% [
BN.1 voc 00%  0000% [l
BAS VOC 00%  0.0-0.0%
BA2.75 VOC 0.0%  0.0-0.0%
BF.7 VOC 0.0%  0.0-0.0%
BA2.75.2 VOC 0.0%  0.0-0.0%
g = T % R BA5.2.6 voc 00% 0000% [
8§ 3 e g g BA2 VOC 00%  0.0-00%
BF.11 voc 00%  0000% [l
§§ BA4.6 VOC 0.0%  0.0-0.0%
Other  Other' 00% 0000% [

t of Columbia, Maryland,

28-Apr-23

CDC Variant Tracking

22F (Omicron, XB8) ) @ 234 (Omicron, XB8.1.5)
21K (Omicron, BA.1)— ) 22D (Omicron, BA.2.75)

@ 22¢ (Omicron, BA.2.12.1)

@21 (Theta, p.3)
228 (Omileron, BAS) @ 22€ (Omicron, BQ.1)
@20 (Gam )
B (B.1.1) 22A (Omicron, BA.4)
@201 (aiph )
@ 2r 02
o 8.1.7.1 @) 21G (Lambda, c.an
@21 (eita)
( 17.2/ @)
@21 (ceia)

20A(8:1)
194 (B)
198 ()

@ 21F (lota, B.1.526)
@ 21C (Epsilon, B.1.427/429)
@ 204 (Beta, B.1.351)

@206 (612

21H (Mu, B.1:621)
@210 (Eta, B.1.525)
@218 (Kappa, B1.617.1)

@ 208 (Ev1. 81177

https://clades.nextstrain.org

Omicron Updates*

e XBB.1.5 proportions have fallen to 75%
e XBB.1.16.1 continues to grow to 11% from 7% last week
e XBB.1.9.X now at 10% up from 4% last week

XBB.1.5.1 steady at ~3%

*percentages are CDC NowCast Estimates
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https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://clades.nextstrain.org/
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SARS-CoV2 Sequencing

Emerging variants have potential to continue to alter the
future trajectories of pandemic and have implications for
future control

* Current proportion of cases being sequenced is on a downward trend
nationally.

* Leveraging additional resources such as wastewater sequencing and
adopting into existing infrastructure will be an important supplement

National Proportion Cases Sequenced
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28-Apr-23 https://cov-spectrum.org/explore/United%20States/AllSamples/Past6M/sequencing-coverage

BA4 O O BA.4.6

B&.1 . . BQ.1.1
BA.S O

~BA.2 . O BF.7
BJ.1 O . XBB
BA.2.75 O . BA.2.75.2

https://clades.nextstrain.org

United States

Weekly Nucleic Acid Amplification Tests (NAATs) Performed and COVID-19 Nucleic Acid Amplification Tests (NAATs) 7-day Percent
Positivity in The United States Reported to CDC

Weekly Test Volume

https://covid.cdc.gov/covid-data- 31
tracker/#trends 7daytestresultsreported 7daytestingpositive 00



https://cov-spectrum.org/explore/United%20States/AllSamples/Past6M/sequencing-coveragege
https://clades.nextstrain.org/
https://covid.cdc.gov/covid-data-tracker/#trends_7daytestresultsreported_7daytestingpositive_00
https://covid.cdc.gov/covid-data-tracker/#trends_7daytestresultsreported_7daytestingpositive_00

SARS-CoV2 Omicron Sub-Variants

As detected in whole genomes in public repositories
Virginia

Prevalence
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Prevalence

Prevalence

covSPECTRUM

Enabled by data from (&a\[»)

VoC Polynomial Fit Projections
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SARS-CoV2 Omicron Sub-Variants

COV-spectrum
“Editor’s choice”
Variants to watch

Known variants
Which variant would you like to explore?

Editor's choice ¥

xBB* 931% B+ 41%
-—— \
BA.2.75* 18%  BA5* but NOT BQ1* 0.4%
XBB* + S:1486P 89.2%  xBB116 34%

J/
XBB2.3 08% EG1 0.4%
/—/ ___/—/\
XBB.1.9.1*/XBB.1.9.2 5%  CHAI* 14%

BQ.1* + SR346T + 5:144del  18%

__\—__\—‘——_

BN.T* 0.4%  g:486P 89.8%

—~—

SPECTRUM
Enabled by data from (&1a\[2)

28-Apr-23

BQ.1* + 5:346T + 5:248X 0.2%

XBB.1.5

Relative growth advantage

If variants spread pre-dominantly by local transmission across demographic group..
(show more)

Estimated proportion through time

80%
60%
40% Current adv. @

60-61%

Confidence int. @

Now 2022 Jan 2023 Mar 2023

International comparison

United Kingdom % Canada X Austria X

2022-10-17  2022-11-21  2022-12-26 2023-01-30 2023-03-13

Virginia - 64.9% (XBB.1.5 and sublineages)
Last Sample: 2023-03-29
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XBB.1.9*

Relative growth advantage
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40%
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Virginia - 17.2% (XBB.1.9 and sublineages)
Last Sample: 2023-03-28
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XBB.1.16*
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Show more
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Virginia - 7.5% (XBB.1.16 and sublineages)
Last Sample: 2023-03-28
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https://cov-spectrum.org/explore/United%20States

SARS-CoV2 Omicron Sub-Variants

XBB.1.5*

https://twitter.com/RajlabN/status/1638528874152615936
https://twitter.com/SolidEvidence/status/1638581969411002368

ORFla: K47R, S135R, T842l, G1307S, L3027F, T30901,
L3201F, T32551, P3395H, 53675-, G3676-, F3677-

ORF1b: P314L, G662S, S959P, R1315C, 11566V, T21631
Spike: T191, L24-, P25-, P26-, A27S, V83A, G142D, Y144-,
H146Q, Q183E, V213E, G252V, G339H, R346T,

L3681, S371F, $373P, S375F, T376A, DAOSN, R408S,
KA417N, N440K, V445P, G446s, NA6OK, S477N, E484A,
FA86P, F490S, Q498R, N501Y, YS05H, D614G, HE55Y,
N679K, P681H, N764K, D796Y, Q954H, N9EIK
ORF3a: T223
E:T9I, TLIA
M: QI9E, A63T
ORF6: D61L

ORF8: G8*

Spike: T478K N: P13L ,E31-, R32-, $33-, R203K, G204R, S413R,

ORF9b: P10S, E27-, N28-, A29-

ORFla: G18195,
ORFla: T4175!

XBB.1.16*

Spike: E180V,
Spike: TA78R,
ORF9b: N55S

Increased fitness

ORF3b: IST

XBB.1.9*

SPECTRUM

Enabled by data from (&1a\[2)

28-Apr-23
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XBB.1.5*

Relative growth advantage

0. o o

55%

54-
55%

Confdenceint ©

International comparison

Virginia - 91.8% (XBB and sublineages)
Last Sample: 2023-03-07

1004 [ mm—

0|

o

XBB.1.9*

Relative growth advantage

38%
36-
40%

e Confdence ot @

International comparison

Virginia - 10.6% (XBB.1.9 and sublineages)
Last Sample: 2023-03-21

a0

XBB.1.16*

Relative growth advantage

aroun

155%

- | 127-
/ 184%

s Cofidencent ©

International comparison

Virginia - 7.7% (XBB.1.16 and sublineages)
st Sample: 2023-03-21
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SARS-CoV2 Omicron Sub-Variants

Weekly variant count observations over time in different regions of Virginia
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variant

® B.1.1.529

® BA.2.12.1

® BA.2.75

© BA4

® BAS
BN.1

® BQ.1
BQ.1.1

® CH.1

) XBB

® XBB.1.5

© XBB.1.9

® other
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SARS-CoV2 Omicron Sub-Variants

Daily variant prevalance over time in different regions of Virginia (predicted)
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Northwest

Southwest

Northern

Central

Eastern
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variant

@® B.1.1.529

® BA2.12.1

® BA.2.75

© BAA4

® BAS
BN.1

® BQ.1

¢ BQ.1l1

® CH.1

@ XBB

@® XBB.1.5

© XBB.1.9

® other
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Global SARS-CoV?2 Variant Status

% _Limited data by country, showing continent average

Estimated variant proportion, 2023-03-29
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Viral lineages among positive pools (%)

Daily growth advantage over BA.5

Variants Detected, by Collection Week

m B.1.617.2 - B.1.1.529 . BA11 BA.2 . BA.2.12.1 BA.2.75 BA.275.2 - BN.1
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Modelled on 2023-03-29

https://covid.cdc.gov/covid-data-tracker/#traveler-genomic-surveillance
https://github.com/gerstung-lab/SARS-CoV-2-International (03/29/23)
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Pandemic Pubs (April 19th, 2023)

1. XBB.1.16 shows a similar resistance profile to XBB.1 and XBB.1, in that it is resistant to a variety of anti-SARS-CoV-2 antibodies from breakthrough
infections. Scientists suggest this parity indicates it's growth advantage may come from some other transmission property such as a change in
antigenicity or in viral growth efficiency.
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Scientists in Japan characterized the antibody neutralization of XBB.1.16. Panels F, G, H indicate as similar neutralization profile to other XBB variants relative to
breakthrough infections. Panels D and E show the ACE2 binding affinity and infectivity respectively. A change in antigenicity relative to XBB 1.5 is inferred from a PCA of
neutralization assays F and G (neutralization cartography).

https://www.biorxiv.org/content/10.1101/2023.04.06.535883v3.article-info



https://www.biorxiv.org/content/10.1101/2023.04.06.535883v3.article-info

Pandemic Pubs (April 05th, 2023)

1. Canadian national survey indicates that female sex, pre-existing comorbidities, more
severe initial SARS-CoV-2 infection symptoms, obesity, identifying as a person with a
disability, and being infected earlier in the COVID-19 pandemic were all associated with
an increased risk of reporting longer-term symptoms, while having received more
vaccine doses prior to infection was associated with a reduced risk of longer-term

sym ptoms. Figure 2: Percent of adults (aged 18+) self-reporting longer-term symptoms after a positive COVID-19 test
or suspected infection by sociodemographics, Canada, January 2020 to August 2022
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The Public Health Agency of Canada partnered with Statistics Canada to conduct the 2nd Canadian COVID-19 Antibody
and Health Survey (CCAHS-2). The survey aimed to identify population subgroups disproportionately affected by longer-
term symptoms and the risk and protective factors associated with experiencing longer-term symptoms. Respondents
completed an electronic questionnaire between April 1, 2022 and August 31, 2022. Longer-term symptoms are defined
as self-reported persistent, recurring, or new symptoms 3 or more months after a confirmed (via PCR or RAT) or

suspected SARS-CoV-2 infection.
https://health-infobase.canada.ca/covid-19/post-covid-condition/spring-2023-report.html

Figure 7: Percent of adults (aged 18+) self-reporting longer-term symptoms after a positive COVID-19 test
or suspected infection by time period of infection, Canada, January 2020 to August 2022
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Figure 8: Percent of adults (aged 18+) self-reporting longer-term symptoms after a positive COVID-19 test
or suspected infection by number of COVID-19 vaccine doses received prior to infection, Canada, January
2020 to August 2022
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https://health-infobase.canada.ca/covid-19/post-covid-condition/spring-2023-report.html

Pandemic Pubs (March 30t , 2023)

1. A comprehensive assessment of factors associated with standardized infection, hospitalization, and death rates were
performed, including healthcare, social, and political factors that vary by state. Virginia’s standardized death rate was lower
than the national average. Many other outcomes and factors were assessed. Lancet
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Current Influenza Situation — ILI Activity

Influenza Activity remains below threshold

* Virginia remains at a "Low” level as is most of the nation

* National ILI activity has also consistently declined since a
peak in late November, and remains below threshold

* Most regions and the nation are now below the seasonal
threshold for ILI activity, though a region has ticked above
threshold in recent weeks

Percentage of Outpatient Visits for Respiratory lliness Reported By New Influenza Hospital Admissions Reported to HHS Protect,
The U.S. Outpatient Influenza-like Iliness Surveillance Network (ILINet), . _ .
Weekly National Summary, 2022-2023 and Selected Previous Seasons National Summary, October 2, 2022 — April 15, 2023
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Previous projections comparison - Hospitalizations

* Previous projections have tracked observed hospitalizations well
* Past 10 weeks have stayed steady and indicate no increases in transmissions

Previous round — 6 weeks ago

Virginia Daily Hospitalized - Comparison 2023-03-10
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Current COVID-19 Hospitalization Forecast
Statistical models for submitting to CDC FluSight forecasting challenge

* Uses a variety of statistical and ML approaches to forecast weekly hospital admissions for the next 4 weeks for all

states in the US

Hospital Admissions for COVID-19 and
Forecast for next 4 weeks (UVA ensemble)

Hospital Admissions for COVID-19 and Forecast
for next 4 weeks (CDC COVID Ensemble)
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https://www.cdc.gov/coronavirus/2019-ncov/science/forecasting/hospitalizations-forecasts.html

Scenario Modeling Hub — COVID-19 (Round 16

to prOVide national and State—by—state Projected Incident Hospitalizations by Epidemiological Week and by Scenario for Round 16 - US
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https://covid19scenariomodelinghub.org/viz.html

Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

* Case rates and hospitalizations from COVID-19 continue declines but rate has slowed
and has seemingly entered a plateau

* Hospital occupancy down to levels last seen in early May of 2022
* Nearly all indicators point to this trend continuing in near term

* Influenza hospitalizations remain very low and ILI activity remains below seasonal
threshold

Model Updates

* Projected Trajectories from previous rounds remain on target, no new projections made this round
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Questions?

Points of Contact

Bryan Lewis
brylew@virginia.edu

Srini Venkatramanan
srini@virginia.edu

Madhav Marathe
marathe@virginia.edu

Chris Barrett
ChrisBarrett@virginia.edu

28-Apr-23

Biocomplexity COVID-19 Response Team

Aniruddha Adiga, Abhijin Adiga, Hannah Baek, Chris Barrett,
Golda Barrow, Richard Beckman, Parantapa Bhattacharya,
Jiangzhuo Chen, Clark Cucinell, Patrick Corbett, Allan
Dickerman, Stephen Eubank, Stefan Hoops, Ben Hurt, Ron
Kenyon, Brian Klahn, Bryan Lewis, Dustin Machi, Chunhong
Mao, Achla Marathe, Madhav Marathe, Henning Mortveit,
Mark Orr, Joseph Outten, Akhil Peddireddy, Przemyslaw
Porebski, Erin Raymond, Jose Bayoan Santiago Calderon,
James Schlitt, Samarth Swarup, Alex Telionis, Srinivasan
Venkatramanan, Anil Vullikanti, James Walke, Andrew
Warren, Amanda Wilson, Dawen Xie
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