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Inherent tension in these 3 principles.

Strive to maximize all in NYS




We have applied these principles to answer questions during public health emergencies

 Who Is at greatest risk for COVID-197

 How do we know which potential therapies work against
COVID-19?

 Are COVID-19 vaccines working?

* Where Is polio spreading and how should we respond?



For each issue, consider...

* What did we know at the time?

 What data did we have available or could we get quickly?
* What did we find?

 How did that inform change or action?

 How did we share with the public?



Who is at greatest risk for COVID-19?




March 1 - 9, 2020




March 2020: Need for epidemiologic information

e Testing essential for understanding outbreak & gateway to other interventions
= Capacity being rapidly scaled up at public health, commercial laboratories
= NYS DOH data systems being adapted to novel infection

* Need for internal understanding of cases: person, place, time
= Factors associated with diagnosis?
= What are the range of symptoms & outcomes of diagnosed cases?

* Low public availability of information
s CDC published limited information in March via MMWR — mostly small outbreaks
= Health departments focused on primary, critical aspects of response
= No ubiquitous dashboard websites

 DOH developed first detailed scientific reports of US epidemiological picture, linking:
Laboratory reporting (ECLRS)

Case investigation data (CDESS)

Electronic medical records (SHIN-NY)

Household testing efforts in Westchester & Nassau Counties
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Clinical Infectious Diseases

March 2020 overview of cases

e Reporting on emergence of COVID-19 In
NYS, including test results, % positivity, and
demographics, initial outcomes of cases




March 2020 overview of cases: Household data

* Active case-finding in homes of
earliest cases in mainly Westchester,
Nassau counties

e Address-matched testing data, could
estimate prevalence in case
households
= 57% of persons infected
= 25% of homes: all members infected
= Age gradient in prevalence

e Some of earliest US prevalence data
for children

= Aligned with global household and
age-specific infection estimates

* Informed Summer 2020 debate around relative transmission probability from children and %
of community transmission driven by children - school reopening considerations



Tracker dashboard




Tracker dashboard — continued evolution




Innovating to track the outbreak
 Testing still provided incomplete picture...

e Leveraged the ILI-NET system

= Persons with influenza-like illness syndrome
attending statewide outpatient/ED network

= Typically declines with flu season end

e Began to rise with and track slightly ahead
of COVID-19 cases

= Declines in slope following increased levels
of closure

= May also reflect changes in outpatient care
e Publication and weekly internal reports

 ILI and related CLI became part of White
House’s 2020 recommended metrics

Clinical Infectious Diseases




Innovating to track the outbreak: “grocery store” study

e But not everybody infected has symptoms, reports to care
= How many New Yorkers had been infected?
= What fraction diagnosed, died?

 First statewide study for antibodies enabled understanding all infection
= 15,101 adults in 99 grocery stores, April 19-28: immense staff effort
= Tested for IgG via dry blood spot at Wadsworth Center

- 9% diagnosed C] ( [_} [ ]

* 0.6% infection
fatality ’ ‘ é ) | |

e Aligned with 2 later studies of residual clinical serum by CDC & Mt. Sinai



Innovating to track the outbreak: revealing extensive racial disparities




Assessing COVID-19 racial & ethnic disparities using a continuum approach

e |In COVID-19, stark racial and ethnic fatality
disparities quickly became evident
= “Final” endpoint to measure, but tip-of-the-iceberg
s Has most available data by race/ethnicity

= Unclear where along continuum from infection to
death disparities emerged and where to intervene

e The “HIV care continuum” has long offered a model
for integrating data sources and understanding
stages at which gaps emerge in health outcomes
= Numerous NYS data sources’ results merged ...



Assessing COVID-19 racial & ethnic disparities: data sources

Data Source Population represented Date information Reference

CDC National Center for Health Adults >18 years 2018 https://www.cdc.gov/nchs/nvs
s/bridged_race.htm

Statistics Bridged Race File, Vintage

2018

New York State Department of Health Noninstitutionalized Conducted April 19-28, R°5e”b§;§d$t£gcz’;2";

antibody seroprevalence study adults 18+ reflecting infections through

approx. March 29th,
Diagnoses through April 9

; . . . . ‘1 ath https://www1.nyc.gov/assets/
New York City Department of Health Individuals diagnosed Diagnoses through April 9, doh/downloads/pdf/imm/covid

and Mental Hygiene COVID-19 data  with COVID-19 2020 -19-deaths-race-ethnicity-

05142020-1.pdf.

report
Retrospective cohort study of Random sample of Admissions between March Rosenberg et al, JAMA 2020
hospitalized New York COVID-19 individuals hospitalized 15t-28t, 2020
patients with lab-confirmed

COVID-19 in 25

hospitals
Online archive of officially reported  All individuals reported As of April 9th https://C"V‘dtrjzf;rt‘j/;‘;’;/_jzi
New York State COVID-19 hospitalized and died  (Hospitalization) and April

hospitalizations and deaths with COVID-19 17t (fatality)



https://covidtracking.com/data/state/new-york
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New York COVID-19 Outcomes Continuum

e |nitial disparities in infection in the
community

e Differences in diagnosis and
hospitalization

e Culminating in substantial mortality
disparities, per population

 Disparities in fatalities must be
addressed earlier — in the
community before infection occurs,
and before hospitalization



Understanding other vulnerable groups: people living with HIV

e Are people with HIV (PLWHIV) more at-risk for COVID-19 diagnosis and
poor outcomes?

e Should PLWHIV be prioritized in upcoming vaccination efforts?

e Limited population-based of COVID-19 outcomes among PLWHIV

e Two studies in NYS
s Linkage study of HIV diagnosis registry and COVID-19 databases for
diagnosis (ECLRS) & hospitalization (SHIN-NY).

= Matched chart review study of persons hospitalized with COVID-19,
comparing persons living with HIV vs. those without HIV



COVID-19 & HIV

e PLWHIV died with COVID-
19 at 2.55x the rate as
those without

o 1-in-522 PLWHIV died in
first 3.5 months

 After adjusting for
sex/age/region, this
became 1.23x

e Explained by higher
levels of severity T
(needing hospitalization), priority group
not mortality in hospital
o Gradient with CD4 count endations




How do we know which potential
therapies work against COVID-19?



March 16, 2020 (Monday)

Raoult’s first open-label ‘trial’ on hospitalized patients (n=36)

Launches frenzy to distribute and treat with HCQ at hospitals




March 19, 2020 (Thursday) — President Trump’s remarks

Now, a drug called chloroguine — and some people would add to it “hydroxy-.” Hydroxychloroquine. So chloroquine
or hydroxychloroquine. .... But it is known as a malaria drug, and it's been around for a long time and it's very
powerful. Butthe nice part is, it's been around for a long time, so we know that if it — if things don’t go as planned,
It’s not going to kill anybody.

When you go with a brand-new drug, you don’t know that that’'s going to happen. You have to see and you have to go
— long test. But this has been used in different forms — very powerful drug — in different forms. And it's shown very
encouraging — very, very encouraging early results. And we’re going to be able to make that drug available almost
immediately. And that’s where the FDA has been so great. They — they’ve gone through the approval process;
it’s been approved. And they did it — they took it down from many, many months to immediate. So we’re going to be
able to make that drug available by prescription or states.

| spoke with Governor Cuomo about it at great length last night, and he wants to be right on — on the — he wants to
be first on line. And so | think that’s a tremendous — there’s tremendous promise, based on the results and other
tests. There’s tremendous promise. And normally the FDA would take a long time to approve something like that,
and it's — it was approved very, very quickly and it's now approved, by prescription. Individual states will handle

it. They can handle it. Doctors will handle it. And | think it’s going to be — | think it’s going to be great.

Then we’re quickly studying this drug, and while we’re continuing to study it — but the studying is going to be also
done in — as it’'s given out to large groups of people, perhaps in New York and other places. We’'ll study it
there.



March 21, 2020 (Saturday)

e Governor Cuomo:
= “We're also implementing the trial drug. We have secured
70,000 hydroxychloroguine; 10,000 Zithromax from the federal government. |
want to thank the FDA for moving very expeditiously to get us this supply. The
President ordered the FDA to move and the FDA moved.
We're going to get the supply and the trial will start this Tuesday.”

e Planning begins that day for observational study to understand
efficacy/safety as drug rolled out






Hydroxychloroquine in NYS: Cohort design

e Cohort: Random sample of all NYC
region inpatients with COVID-19
3/15-3/28, from SHIN-NY
= 25 hospitals with 245 COVID-19 d/c’s
= Sample size 1,438

= Represented 88% of patients in
region with 88% of NYS diagnoses

e Electronic charts requested by NYS
DOH and abstracted by nurse/epi
team

 “Follow-up” through April 27



Hydroxychloroquine in NYS: cohort features

Let’s reflect on
that for a
moment...

O
 51% received HCQ+AZM, 19% HCQ-alone, 15% AZM-only, 15% neither
e Patients receiving therapy more likely to be male

e Median patient age similar: HCQ+AZM, 61.4; HCQ-alone 65.5, AZM-
alone, 62.5, neither 64.0



Hydroxychloroquine in NYS: adjusted results

e No significant differences In
mortality

e Differences In cardiac
outcomes diminished.

= Higher cardiac arrest risk for
patients receiving
HCQ+AZM



Late April/Early May: Concurrent actions and observational results

npr




June: Randomized trials confirm HCQ not effective

e Boulware et al — 2 randomized controlled trials
= Pre- and post-exposure prophylaxis
= At-home design with self-reported incidence

e 3 treatment RCT stopped early for no benefit




June: FDA revokes emergency use authorization

e Rapid rise and fall of worthless treatment, driven by rapid observational research
e Cautionary tale for US drug regulation in time of crisis



Are COVID-19 vaccines working?




Following summer (2021), COVID vaccines available for 6 months

e December 2020: Randomized trials for Pfizer, Moderna, J&J show efficacious
against infection, leading to FDA EUA and staged rollout over next 6 months
= Real-world data on effectiveness and against more rare severe outcomes limited
= Some data released from Israel, but smaller population & Pfizer only
= During summer 2021, “breakthrough infections” start to be noted in large numbers

Q. How well are COVID-19 vaccines working in practice against infection and
severe disease?
= For which groups?

Differences between products?

For how long?

Delta variant emerged in summer 2021 - could changes in variants be involved?

O
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NYS data able to address these questions...



First state analysis of COVID-19 vaccine effectiveness

e Match of 3 statewide databases
= Vaccine registries (NYSIIS/CIR)
= Laboratory testing (ECLRS)
= Hospital admissions (HERDS)

e For fully-vaccinated vs. unvaccinated adults...
= Age-specific rates of cases and hospitalization estimated weekly
s Compared using VE =1 - IRR

e Open cohort approach
s Unvaccinated persons can become vaccinated - contribute person-time and
outcomes In either vaccine state.
= Maximally utilizes population and transparent, with potential bias tradeoffs



Results from this method
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August 18, 2021: NYS DOH release of findings




August 18, 2021: Federal release of findings

 Small declines in VE Interpreted as waning, used to support new booster effort



Data dashboards & template for national approach



Digging deeper to understand declines in VE

(3 The NEW ENGLAND
%Y JOURNAL of MEDICINE




Enhanced approach to focus on roles of products and timing

e Closed cohort approach

= Closed cohorts, defined by combinations of:
- Age (18-49, 50-64, =265 years)
- Product (Pfizer-BioNTech, Moderna, Janssen)
- Time of full-vaccination (January/February, March, April)
- Comparison groups: Not vaccinated by Sept 23 (for each age group)

= Follow-up: May 1 to September 3 (cases), August 31 (hospitalization)

e Laboratory-confirmed COVID-19 cases (1 per person)
= Time-to-diagnosis, life-table method (7 day intervals)

e Laboratory-confirmed COVID-19 hospitalizations (repeats possible within person, ~9% of

admissions)

= Aggregate "events/PT” rates (1 month intervals)



Results: Vaccine effectiveness against diagnosed infection

Simultaneous drop-off in VE
against cases for all cohorts
 When Delta increased &
mask guidance changed
* Not ~1 month offset,
consistent with waning

e Drop-off ceased when
Delta reached >90%,
followed by revised mask
guidance

Gradient by time-cohort in
August, supportive of waning,
but lesser magnitude than
earlier drop




Conclusions

Cases
* Declines in VE observed across product, age, timing-cohort
e Slowed in August when Delta reached >85%, guidance changed
 May be more linked to Delta increase, behavioral, or other changes than
time-since-vaccination

Hospitalizations
« 18-49, 50-64 years: consistently high VE across age & products
e For 265 years

 Modest declines evident for both Pfizer and Moderna

* Lowest VE for Janssen, but no decline

COVID-19 vaccines still provided strong protection against Delta
variant, but some role for boosters in late 2021



Does prior infection provide protection too?




Does prior infection provide protection too?

e Can prior infection be substituted for the protection of COVID vaccines?
= |mpacts vaccine reguirements...

March 1, 2020 — March 1, 2021

Jan-May 29, 2021

May 30 -November 20, 2021 follow-up

Diagnosed
infection

No diagnosed
infection

Vaccinated

Not vaccinated

Vaccinated

Not vaccinated

Incident case Y/N?

Incident case Y/N?

Incident case Y/N?

Incident case Y/N?

e Matched laboratory surveillance + immunization databases, building on
prior methodology in MMWR, NEJM studies

e Analysis represents 32 million NYS and CA residents 18+



Results: New COVID-19 cases In NYS

™ 14.7-fold risk

N 19.8-fold risk

™ 4.5-fold risk

Rate highest for no
previous diagnosis & not
fully vaccinated

Rate lowest for persons
previously diagnosed &
vaccinated

(Small advantage to
vaccine after diagnosis)

Differences emerged in
post-Delta era when
vaccine effectiveness
declined

Additional analyses:
Little evidence of waning
protection from prior
infection




Prior Infection Conclusions

e Both vaccination and having survived COVID-19 provided protection

= Surviving previous infection more protective than vaccination alone, during
Delta era
s Yet initial SARS-CoV-2 infection has significant risks for severe iliness, death

= Only vaccination and staying up-to-date boosters is recommended

 Very high risks for unvaccinated

= Among unvaccinated, 20% previously diagnosed = only some could have
been relying on prior infection for protection

o Essential to reach the other 80%

e Key limitations
o Added value of boosters not demonstrated

= Analysis ended before Omicron variant, for which primary series and prior
Infection were ultimately less protective



Data dashboard: Reinfections in NYS

e Complements traditional
COVID case data

e Extends into Omicron period

s 4.0% of 4.8 million positive
results were reinfection

o 84% of these occurred since
December 13

https://coronavirus.health.ny.gov/covid-19-reinfection-data



What about pediatric vaccines?

@ JAMA Network:

Risk of Infection and Hospitalization Among
Vaccinated and Unvaccinated Children and
Adolescents in New York After the Emergence of

the Omicron Variant

Vajeera Dorabawila, PhD'; Dina Hoefer, PhD'; Ursula E. Bauer, PhD'; Mary T. Bassett, MD'; Emily Lutterloh, MD'; Eli
S. Rosenberg, PhD'
2 Author Affiliations | Article Information

JAMA. 2022;327(22):2242-2244. doi:10.1001/jama.2022.7319



What about pediatric vaccines?

e By December 2021, FDA authorized Pfizer/BioNTech
BNT162b2 for children 5-11 years

e Rollout coincided with Omicron BA.1/BA.1.1 wave
= Highly-transmissible variant

s Thought to evade immune protection from vaccination and
prior infection




What about pediatric vaccines?

« NYS DOH advisories and data
reports: alarming increases of
pediatric cases and hospital
admissions

= How protective was vaccination in
this wave?



Vaccine effectiveness among children in New York State

e Again linked 3 statewide databases
= Laboratory testing (ECLRS)
= Hospital admissions (HERDS)
= Vaccine registries  (NYSIIS/CIR)

e Approach permitted rapid analyses
within 1 month of authorization
= During Omicron wave, found rapid

decline in protection against cases
for children 5-17 years

= Faster among those 5-11,
suggesting dose as factor

= Some decline in protection against
hospitalization, but still high
protection (42%-79% VE)



Vaccine effectiveness among children in New York State

e Early results presented to CDC, which later confirmed signal from NYS
survelllance using multiple study approaches

e Challenging balance act to communicating findings

= Contextualize loss of protection against infection with adult VE data, which
was also showing loss of protection due to new variants

= |mportant role for vaccination remains for children
- Protection against hospitalization, MIS-C, long COVID, onwards transmission
- Necessity of primary series for subsequent boosters

= Yet reinforced continued role for masking and other prevention policies



Where is polio spreading and how
should we respond?



https://emergency.cdc.gov/coca/ppt/2022/090122_slides.pdf

1979 — last case of wild polio

1994 — Americas declared
polio-free by WHO

2000 — US switches to IPV only

2005 — |ast identification of

community transmission of
poliovirus (VDPV1)

2022 - VDPV2 acquired in New
York with community
transmission



Case Detection

e June 2022: Unvaccinated, young adult developed fever, neck stiffness,
back and abdominal pain, and constipation
= Three days later developed lower extremity weakness

= Two days after weakness began, presented to an ED and admitted to the
adult neurology service with flaccid weakness

e Wadsworth Center received stool, NP swab, OP swab, and CSF
= Stool specimens positive by enterovirus PCR
s Subsequent sequencing identified vaccine-derived poliovirus, type 2

e Evidence this was locally acquired
= No International travel during the 21 days before onset of paralysis
= Attended a large gathering 8 days before onset of first symptoms



Case Investigation




Poliomyelitis

e Transmitted by fecal-oral and oral-oral (respiratory) routes
Paralytic poliomyelitis (<1%, varies by type)

Clinical illness, no paralysis (~30%)

Asymptomatic infection (~70%)

l l
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Infected persons



Survelllance strategies to capture the full picture and extent of spread



Wastewater survelllance: Characterizing extent of community spread

e Polio testing in subset of NYS SARS-
CoV-2 Wastewater Network facilities
= Beginning with Rockland county, now

Including 13 metro NY counties (48
sewersheds), ~11.4 million persons

= Mixture of prospective and retrospective
samples, collected 1-2x/week

e« Sample processing in NYS

= Ultracentrifugation or polyethylene glycol
precipitation
= Nucleic acid extraction

e Testing at CDC
= pan-PV RT-PCR assay

= PV-positive sample sequenced to determine:

- PV2
- VDPV2
- VDPV2, linked to case patient

SARS-CoV-2 NYS Wastewater Surveillance Network

https://mbcolli.shinyapps.io/SARS2EWSP



https://mbcolli.shinyapps.io/SARS2EWSP

County-level wastewater findings: March 9—October 11, 2022 (N=1,053)
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* 89 (8.3%) samples in 10 sewersheds positive for PV-2 Reported to WHO in
> QOutside of NYC, 81 of 82 linked to case, 1 inadequate sequence Septem b

= Within NYC, 6 of 7 inadequate sequence, 1 linked to case via enhanced sensitivity method



County-level wastewater findings: Areas of detection

e WHO guidelines: ideal
wastewater testing in
areas with high-risk
populations and
population <300,000

e Concerns around method
sensitivity in higher-
population areas...

ew York City -

g_‘ég_‘%g““hﬂ,

< oty

- Tested sewershed, positive No. of positive links :l County boundary
O Sewershed

| Zip code boundary
<> Sub-sewershed



Areas of wastewater detection coincide with low IPV coverage by 2 years

IPV 3-doses IPV 3-doses
by Age 2 by Age 2

31 30, g 5 Wastewier

e Circulating virus + low IPV coverage = significant, ongoing paralytic disease concern
» Areas with large Hasidic Jewish populations
= Same communities experienced large measles outbreak in 2018-2019
Some low coverage reflects delays until school entrance, following removal of K-12 religious exemption
Vaccine confidence issues complex; communities have been experienced vaccine mis/disinformation efforts
Close partnering with communities to understand, empathize, address needs is core to our public health strategy



NYS case strain linked to UK and Israel wastewater detections

e United Kingdom

o Detection of linked VDPV?2 strain in London wastewater
February - July 2022 (21 of 52 samples)

o NO cases to-date

* |srael
o Detection of linked VDPV2 strain in Jerusalem wastewater
January — June 2022
= NO cases to-date

= Following VDPV3 outbreak earlier in 2022:

- Paralytic case in 3-year old child in March, following 2021-2022
wastewater detection

References
= Klapsa et al, Lancet, October 2022
= https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON366
= https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON408



Limitations of wastewater and remaining qguestions

» Wastewater surveillance helpful for highlighting areas needing further surveillance,
communication and intervention actions, however:

* Challenges to negative predictive value
o I[ncomplete coverage of communities and counties

= Sensitivity and dilution effects of large populations and complex system features not fully
characterized

e Challenges to positive predictive value
= Locations of detection may represent persons away from home - repeat detections add confidence
= Signal is qualitative “detect/not detect” only. Unclear how many people.

e Other challenges re: resource needs, broader scaling, timeliness, decision rules for
translating findings into public health actions

* = Important to supplement with other clinical and epi surveillance efforts



Stool survelllance activity

e Testing of stool samples underway at pediatric provider
offices in focal communities

= Diaper-wearing children and older children with diarrhea
= Additional, free diagnostic testing for poliovirus and EV’s

offered to families

= Specimen processing by providers, NYSDOH team
= Enterovirus PCR and sequencing at Wadsworth Center

e Advantages of approach

Does your child have a dirty
diaper?

W

Don’t throw it away!
Don’t put wipes inside!

Please inform a staff member.
We are offering FREE testing for
harmful germs that may cause
illness. Ask us for more
information!

oY

= Quantitative view of (asymptomatic) prevalence, situated between wastewater and

enhanced clinical/AFM surveillance

= Targeted to age segment excluded from wastewater, with lowest IPV coverage, in areas of

greatest concern

= Case detection as tool to increase community urgency beyond single adult case



Public Health Response: NYS DOH polio response goals

Goal 1: Adequately understand the scope of problem (vaccination and disease), in
terms of person, place, time

Goal 2: Protect people from paralytic poliovirus disease with I[PV

Goal 3: Interrupt transmission with behavioral/environmental interventions

Goal 4: Enhance vaccination for all vaccine-preventable diseases as part of
improved child prevention and wellness



Wrap-up: Be first. Be right. Be credible.

e Possible and important to produce high-quality evidence during public
health emergencies.

= Even if the results are mixed
= Can choose data and designs to balance “right” and “first”

= [mportant evidence seldom in a vacuum: necessarily involves political,
communications, other complexities

 |Insights from this evidence take on multiple paths
= Building scientific and medical understanding
= Guiding policy decisions
s |nforming public and communicating how to best protect health

e Doing the above well builds credibility



Thank you!

Eli Rosenberg, PhD

Eli.Rosenber health.ny.qov

With great appreciation for the countless dedicated staff at DOH and in our
public health workforce who have contributed to the creation of these data,
studies, dashboards, and public health actions under pressure.


mailto:Eli.Rosenberg@health.ny.gov
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New York State Department of Health Releases First-In-The-Nation Data and Analysis On Covid-19
Vaccine Effectiveness and Breakthrough Infections

DOH Study Published by the Centers for Disease Control and Prevention Found Vaccines Greatly Reduced COVID-19
Cases and Hospitalizations

Vaccines Were Found to Be Up To 95 Percent Effective in Reducing Hospitalizations

ALBANY, NY (August 18, 2021) -- The New York State Department of Health today released data showing the effectiveness of vaccines in the fight against COVID-19. The results
of the Department's first-in-the-nation vaccine effectiveness study, based on actual data, show vaccinations remain the best way for New Yorkers to protect themselves, families
and communities from COVID-19 and its most severe outcomes such as hospitalization. The study, which was published by the Centers for Disease Control and Prevention

(CDQ), found that unvaccinated New Yorkers were eleven times more likely to be hospitalized and eight times more likely to be diagnosed with COVID-19 than those who were

fully vaccinated.

"The findings of our research are clear: Vaccines provide the strongest protection for New Yorkers against getting infected or becoming hospitalized due to COVID-19," said
senior author and State Health Commissioner Dr. Howard Zucker. "l applaud the research and work done by our scientists and continue to encourage all New Yorkers to get
vaccinated as soon as possible. Our study indicates while breakthrough cases of COVID-19 are rare, fully vaccinated New Yorkers still need to remain vigilant as the Delta
variant has led to increases in COVID-19 cases and hospitalizations. We are proud that our research is informing our federal partners on policy decisions affecting people across

the nation."



New York State Department of Health Study Shows Continued Effectiveness of COVID-19 Vaccines

Largest U.S. Study by Vaccine Type and Timing of Vaccination

Modest Declines in Vaccine Effectiveness for Infections May be Due More to Delta Variant and Behaviors Than
Immunological Waning

Vaccine Effectiveness for Hospitalizations Remains High

ALBANY, N.Y. (October 11, 2021) — The New York State Department of Health today announced the release of a new study addressing one of the most critical questions
regarding COVID-19 — the extent to which vaccine effectiveness is declining and whether these changes are due to waning immunity or other factors such as the predominance

of the Delta variant.

The study, which expands upon the work of the Department's first-in-the-nation vaccine effectiveness study published by the Centers for Disease Control and Prevention (CDC)
in August, concluded that declines in vaccine effectiveness (VE) for cases may have been driven primarily by the Delta variant or factors other than immunological waning, such
as reduced use of masks. In contrast, VE for hospitalizations remained high, with modest declines limited to Pfizer-BioNTech and Moderna recipients 65 years of age and older.

This finding supports targeted booster dosing recommendations.

"This latest study conducted by our renowned scientists here at DOH is the largest to examine in-depth changes in vaccine effectiveness over time broken down by all three
COVID-19 vaccines types currently authorized for use in the United States,” sald senior author and Health Commissioner Dr. Howard Zucker. "It clearly demonstrates what
we've been saying all along — getting a COVID-19 vaccine continues to be the best way out of this pandemic, and the best way for New Yorkers to prevent serious illness and
hospitalization. We urge all New Yorkers to remain vigilant and get vaccinated against COVID-19 if you have not already done so."



New York State Department of Health Announces New Study and New Data Website On COVID-19
Reinfection

Largest Study of Its Kind Conducted in Collaboration with California and Published by the Centers for Disease Control
and Prevention

Vaccination Remains Safest Way to Prevent COVID-19 Infections and Severe Outcomes

ALBANY, N.Y. (January 19, 2022) — The New York State Department of Health today announced the publication of the largest comparative study of its kind on immunity to
CQOVID-19 from vaccines and from previous infection, continuing its groundbreaking work on vaccine effectiveness.

The study, which also contains new data on reinfections, was conducted in collaboration with researchers from the California Department of Public Health and the Centers for
Disease Control and Prevention (CDC), and published in the CDC's Morbidity and Mortality Weekly Report (MMWR). It found that both vaccination and a prior infection provided

protection against future infection and hospitalization.

Researchers found that from May to November 2021, COVID-19 cases and related hospitalization were substantially lower among those who had been vaccinated and/or

survived a previous infection, compared to those who were unvaccinated and without a previous infection. The study concluded that although after the Delta variant emerged,
new infections and hospitalizations were lowest among people with prior infection, especially those who were also vaccinated.The results showvaccination remains the safest
way to prevent future COVID-19 infections and severe outcomes, including death.Since the beginning of the pandemic,more than 63,500 New Yorkers have died from COVID-

19.

"This study conducted by our premier scientists continues to underscore the importance of vaccination as a critical tool in the COVID-19 response," said study co-author and
Acting State Health Commissioner Dr. Mary T. Bassett. "Although the epidemiology of this virus may continue to change as new variants emerge, vaccination remains the
safest way to prevent infection, hospitalization and death. We continue to urge every eligible New Yorker to get vaccinated and boosted, wear a mask and take every step

possible to protect yourselves and your loved ones."



Statement from New York State Department of Health Commissioner Dr. Mary Bassett on Latest
Data On COVID-19 Vaccine Effectiveness

"Today the New York State Department of Health's latest data related to the effectiveness of COVID-19 vaccine among children 5-11 and 12-17 years old in New York after the
emergence of the Omicron variant was released on MedRxiv. This latest analysis conducted by the Department found declines in vaccine effectiveness of BioNTech, Pfizer
vaccine (BNT162b2) during the Omicron wave for children, particularly those 5-11 years of age. The data are not surprising as the vaccine was developed in response to an
earlier COVID-19 variant and reduced effectiveness of 2 doses against the Omicron variant has been seen to some degree with all vaccines and ages. It is critical to stress that
vaccination is still recommended for everyone 5 years and older, including children 5-11. These data also demonstrate that COVID-19 vaccines reduce the risk of more severe
illness and hospitalization for children 5-11, and | encourage parents and guardians to consult their pediatrician about getting their children vaccinated, and boosted if eligible,
as soon as they can. We have shared this data with our partners at the CDC and FDA to help assist them with determining the best ways to protect the public from COVID-19."

« The New York State Department of Health's full analysis is available here.

¢ Parents and guardians can learn more about COVID-19 vaccines for children and adolescents here.
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