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COVID-19 UPDATE:
EPIDEMIOLOGY

CORONAVIRUS CASES AND VACCINE COVERAGE,
US, 6 SEPTEMBER 2021
7 day average = ~164,000 per day; peak in past 7 days = ~280,000

https://www.nytimes.com/interactive/2021/us/covid-cases.html

IMPACT OF COVID-19 ON
LIFE EXPECTANCY

Andrasfay T, Goldman N. PNAS 2021;118:No. 5 e2014746118

UNC MEDICAL CENTER
SURVEILLANCE, 9/4/21
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COVID-19 UPDATE:
VARIANTS AND VACCINES

WHAT’S DRIVING THE INCREASE
IN COVID-19

• Exponential increase in Delta variant (per CDC, now accounts for >98% of cases)
• Delta: Increased transmissibility, likely increased virulence, decreased protection from
vaccines for symptomatic infection (but continued good protection against severe
disease)
• Elimination of mask mandates in most locales
• Vaccine hesitancy and resistance
• Holidays (Memorial Day, 4th of July) and summer activities
• Breakthrough infections in fully vaccinated persons also playing a role in the increase
in COVID-19 cases
• Delta variant may also cause more severe disease
• Canada: Higher odds of hospitalization [aOR 2.20 (CI 1.93-2.53)], ICU admission [aOR
3.87 (CI 2.98-4.99)], and death [aOR 2.37 (CI 1.50-3.30)]1
• Singapore: Higher odds of oxygen requirement, ICU admission, or death [aOR 4.90 (CI
1.43-30.78)] and pneumonia [aOR 1.88 (CI 0.95-3.76)2
• Scotland: Higher odds of hospitalization [HR 1.85 (CI 1.39-2.47)]3

UNC Medical Center data on variants 1,695 genomes sampled through 17 August
https://covid.cdc.gov/covid-data-tracker/#variant-proportions; 1. Fisman and Tuite, doi:10.1101/2021.07.05.21260050;
2. Ong et al. doi:10.2139/ssrn.3861566; 3. Sheikh et al. doi:10.1016/S0140-6736(21)01358-1

Viral infection and transmission in a large, well-traced outbreak
caused by the SARS-CoV-2 Delta variant
• Background: One notable epidemiologic
feature of the Delta variant is a shorter serial
interval compared with to infection with early
Wuhan-like strains or other VOC variants
• First Delta outbreak in China: 167 infections
traced back to 1 index case.

• Daily sequential PCR testing of the
quarantined subjects indicated that the viral
loads of Delta infections, when they first
become PCR+, were on average ~1000
(1,260) times greater compared to A/B
lineage infections during initial epidemic
wave in China in early 2020, suggesting
potentially faster viral replication and
greater infectiousness of Delta during early
infection.
Li B, et al. https://doi.org/10.1101/2021.07.07.2160122

Leaked CDC slides. 29 July 2021

COVID-19 VACCINES: UPDATE
• Current state of COVID-19 vaccines (US)
• The Pfizer vaccine FDA approved, ages 16 and over
• 3rd dose of Pfizer (age >12 years) or Moderna (age >18 years) vaccine FDA authorized for persons with moderate to severe
immunocompromise
• No change in FDA authorization or CDC recommendations for the J&J vaccine

• CDC and professional societies (i.e., ACOG and SMFM) now explicitly recommend that all pregnant women receive
a COVID-19 vaccine
• Booster doses for non-immunocompromised persons to be considered by FDA and CDC later this month
• COVID-19 vaccines for younger children (i.e., 3-5 to 11 years) not expected to be reviewed by FDA till later Fall (FDA
required companies to increase their study sizes because of concerns about myocarditis/pericarditis)
• COVID-19 vaccines for youngest children (i.e., 6 months to 3-5 years) not expected to be reviewed by FDA till Spring
• COVID-19 vaccines continue to be effective in prevent infection from Delta and highly protective in preventing
hospitalization and death from Delta

VACCINE EFFECTIVENESS, WORLDWIDE

ACIP, 30 August 2021, Sara Oliver
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Among vaccinated persons,
66% were on cancer chemotherapy,
had an solid organ transplant, or
were on high dose steroids
94% of patients who died had a
comorbidity

MULTISOCIETY POSITION STATEMENT
• This consensus statement by the Society for Healthcare Epidemiology of America (SHEA) and The Society
for Post-Acute and Long-Term Care Medicine (AMDA), The Association for Professionals in Epidemiology
and Infection Control (APIC), the HIV Medicine Association (HIVMA), the Infectious Diseases Society of
America (IDSA), the Pediatric Infectious Diseases Society (PIDS), and the Society of Infectious Diseases
Pharmacists (SIDP), recommends that COVID-19 vaccination should be a condition of employment for all
healthcare personnel. Exemptions from this policy apply to those with medical contraindications to all
COVID-19 vaccines available in the United States and other exemptions as specified by federal or state law.
The consensus statement also supports COVID-19 vaccination of non-employees functioning at a
healthcare facility (for example, students, contract workers, volunteers, etc.)

Adopted by 1,500
hospitals, 9 Aug, CNN

Health System Vaccine Mandates

UNC Health

BASIS FOR MULTISOCIETY POSITION STATEMENT
• The COVID-19 vaccines available in the United States (US) under the Food and Drug Administration (FDA)
emergency use authorization (EUA) have high efficacy to prevent symptomatic COVID-19, even higher
efficacy to prevent serious COVID-19 (i.e., hospitalizations and deaths), and high effectiveness against
symptomatic and asymptomatic COVID-19 infection.
• The COVID-19 vaccines under FDA EUA (Moderna, J&J) and FDA approval (Pfizer) have similar safety
profiles to vaccines that are currently fully FDA-approved, shown by efficacy trials and effectiveness studies.
• Full vaccination against COVID-19 offers several advantages to patient and healthcare personnel (HCP)
safety: individual protection against COVID-19 infection; further protection for patients and HCP who are
unable to receive COVID-19 vaccination or are not able to mount an adequate immune response; reduced
risk of asymptomatic or pre-symptomatic transmission of SARSCoV-2 between HCP, and from HCP to
patients or patients to HCP; reduced risk of transmitting infection to household members and community
contacts; increased protection for the healthcare workforce in the community setting
• The COVID-19 vaccines appear to retain good effectiveness against currently circulating SARS-CoV-2
variants against symptomatic illness and even higher effectiveness against severe disease.

Rational for Immunocompromised Persons Receiving a Booster Dose of a COVID-19 Vaccine
Impact of COVID-19 on Immunocompromised Persons

• More likely to get severely ill from COVID-19
• Higher risk for:
• Prolonged SARS-CoV-2 infection and shedding
• Viral evolution during infection and treatment
(hospitalized patients)

• Low antibody/neutralization titers to SARS-CoV-2
variants
• More likely to transmit SARS-CoV-2 to household
contacts
• More likely to have breakthrough infection:
• 44% of hospitalized breakthrough cases are
immunocompromised people in US study
• 40% of hospitalized breakthrough cases are
immunocompromised people in Israeli study

mRNA Vaccine Effectiveness Among Immuncompromised
• VE: 7-27 days after 2nd dose of Pfizer-BioNTech vaccine
• 71% (CI 37-87%) among immunosuppressed* people
vs. 90% (CI 83-96%) overall: SARS-CoV-2 infection
• 75% (CI 44-88%) among immunosuppressed people
vs. 94% (CI 87-97%) overall: symptomatic COVID-19
• VE: ≥7 days after 2nd dose of mRNA vaccine
• 80% among people with inflammatory bowel disease on
immunosuppressive meds: SARS-CoV-2 infection
• VE of 25% was noted after 1st dose of mRNA vaccine
for SARS-CoV-2 infection
• VE: ≥14 days after 2nd dose of mRNA vaccine
• 59% (CI 12-81%) among immunocompromised people
vs. 91% (CI 86-95%) without immunocompromise:
COVID-19 hospitalization
Oliver S, ACIP, 22 July 2021

PROPOSED ROLL OUT OF BOOSTER DOSES,
CDC, 30 AUGUST

BNT162b2 vaccine booster dose protection: A
nationwide study from Israel
• Goal: Estimate the reduction in RR for confirmed infection
and severe COVID-19 provided by the booster dose (booster
dose initiated 67/30/21)
• Methods: 1,144,690 individuals aged 60y and older who were
eligible for a booster dose were followed between July 30 and
August 22, 2021. Outcomes per person-days at risk were
compared between the cohorts using Poisson regression,
adjusting for possible confounding factors.
• Results: Twelve days or more after the booster dose we found
an 11.4-fold (95% CI: [10.0, 12.9]) decrease in the relative risk
of confirmed infection, and a >10-fold decrease in the relative
risk of severe illness. Under a conservative sensitivity
analysis, we find ≈5-fold protection against confirmed
infection.
Bar-On YM, et al. https://doi.org/10.1101/2021.08.27.21262679

COVID-19 UPDATE:

VACCINE HESITANCY, COVI-19 MITIGATION, MENTAL HEALTH, AND
PROJECTIONS FOR THE FUTURE

COVID-19 VACCINATION, US

https://covid.cdc.gov/covid-data-tracker/#vaccination-trends

https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-total-admin-rate-total

KFF COVID-19 Vaccine Monitor
https://www.kff.org/coronavirus-covid19/dashboard/kff-covid-19-vaccine-monitordashboard/

Reasons for vaccine hesitancy and solutions
• The Watchful are holding out to see what kind of experience their
friends or neighbors have with the vaccine before committing
themselves. Solution=Allow for a “vaccinate later” option
• The Cost-Anxious worry about the time and potential expense of
getting vaccinated (even if it is actually free). Solution=stress that
vaccine is free and encourage businesses to provide paid time off
for both vaccines
• The System Distrusters believe that the health care system
doesn't treat them fairly. Most, but not all, members of this group
are people of color. Solution=engage trusted member of their own
communities to air concerns and be transparent
• Covid Skeptics are at the far end of the spectrum as the least
likely to get vaccinated. The primary barrier for people in this
group are their specific, deeply held beliefs about Covid-19.
Everyone in this group believes at least one conspiracy theory
related to the pandemic. Solution=avoid trying to debunk person’s
beliefs; listen to concerns and emphasize that vaccination is their
own personal choice – and it protects friends and family members
https://www.nytimes.com/interactive/2021/05/18/opinion/covid19-vaccine-hesitancy.html

COVID-19 Mitigation Strategies
• Mitigation strategies developed specifically for COVID-19 prevention: Supported by high-quality scientific studies
• COVID-19 vaccines: Supported by efficacy and safety RCTs, and effectiveness trials (cohort, case-control)*^
• Universal pandemic precautions: Supported by laboratory studies, and cohort and case-control studies (plus meta-analyses)*
• Masking while in the facility
• N95 respiratory when providing care for known or suspected COVID-19 patients or for aerosol generating procedures
• Eye protection with direct patient contact (and for AGPs)
• Physical distancing (ideally, >6 feet; minimally, >3 feet) – especially important when not masked*^
• PPE monitors to aid in appropriate donning and doffing of PPE*
• Monoclonal antibodies for pre- and post-exposure prophylaxis (PEP)*^

• Mitigation strategies standard in healthcare facilities; especially important for communicable diseases*^
• Hand hygiene and surface disinfection: Supported by experience with viral respiratory pathogens, survival of SARS-CoV-2 on
hands and environmental surfaces, and antiseptic/disinfectant susceptibility
• Contact tracing with isolation and quarantine as indicated
• Wellness self-checks (prior to coming to work) with evaluation by occupational health if positive
*Healthcare facilities, ^Community

RCT OF BAMLANIVIMAB FOR PRE- AND POST-EXPOSURE
PROPHYLAXIS, NURSING HOMES & ASSISTED LIVINIG
• Goal: To determine the effect of bamlanivimab on the incidence of COVID-19 among residents and staff of
skilled nursing and assisted living facilities.
• Methods: RCT, single-dose (4200 mg), phase 3 trial, of residents and staff of 74 skilled nursing and assisted
living facilities in the US with at least 1 confirmed SARS-CoV-2 index case; 1175 participants enrolled 8/2 to
11/20/20
• Results: The prevention population comprised a total of 966 participants (666 staff and 300residents) who were
negative at baseline for SARS-CoV-2 infection and serology (mean age, 53.0 [range, 18-104] years; 722
[74.7%] women). Bamlanivimab significantly reduced the incidence of COVID-19 in the prevention population
compared with placebo (8.5% vs 15.2%;odds ratio, 0.43 [95% CI, 0.28-0.68]; P < .001; absolute risk difference,
−6.6 [95% CI, −10.7 to −2.6] percentage points). Five deaths attributed to COVID-19 were reported by day 57;
all occurred in the placebo group. Rates of AEs: Bam = 20.1%, Placebo = 18.9%.
• Conclusion: Among residents and staff in skilled nursing and assisted livingfacilities, treatment during AugustNovember 2020 with bamlanivimab monotherapy reduced the incidence of COVID-19 infection.
Cohen MS, et al. JAMA 2021;326:46-55

SQ Cas/Imd ANTIBODY COMBINATION TO PREVENT COVID-19, PEP
• Methods:
• RCT (1:1 ratio mAB to placebo), >12 years of age,
household study, enrolled within 96 hours after a household
contact had received a diagnosis of COVID-19
• Outcome = development of symptomatic infection by day 28

• Results
• Symptomatic SARS-CoV-2 infection developed in 11 of 753
participants in the REGEN-COV group (1.5%) and in 59 of
752 participants in the placebo group (7.8%) (relative risk
reduction [1 minus the relative risk], 81.4%; P<0.001)
• In weeks 2 to 4, a total of 2 of 753 participants in the
REGEN-COV group (0.3%) and 27 of 752 participants in
the placebo group (3.6%) had symptomatic SARS-CoV2 infection (relative risk reduction, 92.6%). REGENCOV also prevented symptomatic and asymptomatic
infections overall (relative risk reduction, 66.4%).
• No dose-limiting toxic effects of REGEN-COV were
noted

O’Brien MP, et al. NEJM 2021;4 August

Incidence and Secondary Transmission
of SARS-CoV-2 Infections in Schools, NC
• Background: This study describes secondary transmission of
SARS-CoV-2 within participating school districts during the first 9
weeks of in-person instruction in the 2020-2021 academic year,
NC.
• Methods: From August 15, 2020 to October 23, 2020, 11 of 56
school districts participating in ABCs were open for in-person
instruction for all 9 weeks of the first quarter and agreed to track
incidence and secondary transmission of SARS-CoV-2.
• Results: Over 9 weeks, 11 participating school districts had >90
000 students and staff attend school in person. Among these
students and staff, 773 community-acquired SARS-CoV-2
infections were documented by molecular testing. Through
contact tracing, health department staff determined an additional
32 infections were acquired within schools. No instances of
child-to-adult transmission of SARS-CoV-2 were reported within
schools.
• Conclusions: In the first 9 weeks of in-person instruction in North
Carolina schools, extremely limited within-school secondary
transmission of SARS-CoV-2, as determined by contact tracing
was found.

Zimmerman KO, et al. Pediatr 2021;147:4 April

Community SARS-CoV-2 Surge and Within-School Transmission

Kanecia O. Zimmerman, MD, MPH; M. Alan Brookhart, PhD; Ibukunoluwa C. Kalu, MD; Angelique E. Boutzoukas, MD;
Kathleen A. McGann, MD; Michael J. Smith, MD, MSCE; Gabriela M. Maradiaga Panayotti, MD; Sarah C. Armstrong, MD;
David J. Weber, MD, MPH; Ganga S. Moorthy, MD; Daniel K. Benjamin, Jr., MD, PhD; for The ABC Science Collaborative
• Results: More than 100,000 students and staff from 13 school
districts attended school in-person; of these, 4,969 communityacquired SARS-CoV-2 infections were documented by molecular
testing. Through contact tracing, NC local health department staff
identified an additional 209 infections among >26,000 school close
contacts (secondary attack rate <1%). Most within-school
transmissions in high schools (75%) were linked to school-sponsored
sports. School-acquired cases slightly increased during the surge;
however, within-school transmission rates remained constant, from
pre-surge to surge, with approximately 1 school-acquired case for
every 20 primary cases.
• Summary: During the 2020–2021 winter surge of SARS-CoV-2 in
North Carolina, K–12 within-school transmission remained extremely
low among districts implementing basic mitigation strategies.
• Add: Demonstrates that mitigation strategies of masking and physical
distancing work (AAP recommended masking in schools regardless
of vaccination status; CDC adopted this recommendation)
Pediatr 2021; DOI: 10.1542/peds.2021-052686

Rate of Expected Secondary Infections /100 Primary Cases (95% CI), by Grade Level

MENTAL HEALTH ISSUES
DUE TO COVID-19
• Methods: To evaluate mental health conditions among
these workers, a nonprobability–based online survey was
conducted during 3/29-4/6/21, among UA public health
workers
• Results: Among 26,174 respondents, 53.0% reported
symptoms of at least one mental health condition in the
preceding 2 weeks, including depression (32.0%), anxiety
(30.3%), PTSD (36.8%), or suicidal ideation (8.4%).
Severity of symptoms increased with increasing weekly
work hours and percentage of work time edicated to
COVID-19 response activities.
• Conclusion: Implementing prevention and control
practices that eliminate, reduce, and manage factors that
cause or contribute to public health workers’ poor mental
health might improve mental health outcomes during
emergencies.
Bryant-Genevier J, et al. MMWR 2021;70:947

Mental health among healthcare personnelduring COVID-19 in Asia:
A systematic review
• The COVID-19 pandemic has been associated with an insidious wave of psychological stress among healthcare
personnel (HCP) in Asia. Mental exhaustion, burnout, fear, depression, anxiety, insomnia, and psychological stress
among HCPs have intensified a daunting challenge during the COVID-19 pandemic. The consequences of such stress
may negatively impact patient and HCP safety.
• Methods of mitigating stress: Recognition of staff efforts, access to psychological interventions, increased support and
stay connected from family and friends (avoid isolation), encouragement among peers, staff “buddy” system, self-care
and sufficient rest and time off, training to deal with identification of and responses to psychological problems, and
opportunities for reflection on the effects of stress and ask for help

Thatrimontrichai A, Weber DJ, Aprisarnthanarak A. J Formosan Med Assoc 2021;120:1296

DEATHS FROM COVID-19
AND OTHER PANDEMICS AND WARS, US
Deaths from Wars and Pandemics
COVID-19, est. 12/1/21
HIV/AIDS, till 2018
1918 "Spanish" Flu
COVID-19, 8/31/21
World War ll
World War l
1968 Flu pandemic
Vietnam conflict
Korean war
Operation Iraqi Freedom
9/11 attack
Persian Gulf War

738,775
700,000
675,000
639,271
405,399
116,516
100,000
58220
36574
4418
2977
2586
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THE COVID-19 PANDEMIC: LOOKING BACK AND LOOKING FORWARD
Missteps and Misinformation in US Pandemic Response

Major Remaining Pandemic Concerns

• Lack of a centralized, coordinated Federal response

• Science denialism

• Executive Branch consistently minimized and trivialized risk of COVID19

• Politicization of pandemic response

• US Public Health infrastructure woefully inadequate
• Slow development and scale-up of rapid, accurate, and widely available
testing
• Inaccurate initial assumptions about transmission: Failure to focus on
aerosol transmission; failure to recognize the importance of
asymptomatic and pre-symptomatic spread
• Inadequate stockpiles of PPE and failure to rapidly ramp up production
• Initial failure to recommend masking by the public as a mitigation
strategy
• Failure to initially focus on transmission in nursing homes

Henderson D, Haessler S, Weber DJ. ICHE 2021;2 August

• Vaccine hesitancy and resistance
• Vaccinations for children
• Evolution and spread of more highly
transmissible and/or virulent variants
• Post-COVID-19 clinical issues
• Lack of public support for public health
interventions (e.g., mask mandates) if /when
another wave or new agent arrives
• Need for recurring boosters
• Unanticipated challenges
• Pandemic fatigue

