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SARS-CoV-2 VARIANTS, US, CDC

Weighted and Nowcast Estimates in United States for Nowcast Estimates in United States
2-Week Periods in 7/23/2023 — 11/11/2023 for 10/29/2023 — 11/11/2023

Hover over (or tap in mobile) any lineage of interest to see the amount of
D uncertainty in that lineage's estimate.
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COVID-19 WASTEWATER SURVEILLANCE
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HOSPITALIZATIONS AND ICU HOSPITALIZATIONS
FOR COVID-19 IN THE UNITED STATES

150,000 hospitalized Hospitalized —
100,000
50,000
In
I.C.U.s
2020 2021 2022 2023 2024

Hospitalizations increased by 86.4% from our last Town Hall
ICU admissions increased by 72.5% from our last Town Hall

Source: https://www.nytimes.com/interactive/2023/us/covid-cases.html accessed 2-2-24
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COVID-19 DAILY HOSPITAL ADMISSIONS IN
THE UNITED STATES, BY AGE
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All ages
Under 60

Data from 2/2/2024

Daily hospitalizations increased by 60.1% from two weeks ago
Source: New York Times 2-2-2024



COVID-19 DEATHS IN THE UNITED STATES
Cumulative Deaths — 1,172,229

20,000 deaths

10,000

2020 2021 2022 2023 2024

30.4% increased from our last Town Hall

Source: NY Times https://www.nytimes.com/interactive/2023/us/covid-cases.html 2-2-24
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INFLUENZA ACTIVITY BY STATE IN THE UNITED STATES
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PERCENTAGE OF OUTPATIENT VISITS FOR INFLUENZA-LIKE ILLNESS
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HOSPITALIZATIONS FOR RESPIRATORY SYNCYTIAL VIRUS, U.S.
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Today’s Emerging Infectious Disease News

A placebo-controlled trial conducted in China and published in the New England Journal of
Medicine demonstrated the efficacy of a novel protease inhibitor, Simotrelvir, in shortening
time to symptom resolution among adult COVID-19 patients.

A paper in JAMA Health Forum analyzed job flow into and out of health care before and after
the COVID-19 pandemic demonstrating what most of us already knew for certain - a dramatic
and persistent increase in health care workforce turnover.

A multinational collaborative study published in the New England Journal of Medicine
identified children with MIS-C associated with other (i.e.,, non-SARS-CoV-2) conditions.

A multicenter, prospective analysis published in The Lancet assessed SARS-CoV-2 shedding and
evolution in patients who were immunocompromised during the omicron period found that
most patients cleared infection reasonably quickly.

A multinational staggered cohort study in Lancet Respiratory Disease demonstrated the
effectiveness of COVID-19 vaccines in preventing long COVID symptoms.

A thought-provoking opinion piece in JAMA published by the FDA Commissioner and the
Director of the FDA Center for Biologics Evaluation and Research raises concern that the US is
near the ‘tipping point’ for all vaccinations.

A Morbidity and Mortality Weekly Report article published Thursday found that the
updated monovalent XBB.1.5-derived vaccine was more than 50% protective against
symptomatic SARS-CoV-2 infection.

A preprint posted in MedRXiv describes an NIH study that found that administration of
nirmatrelvir/ritonavir to high-risk patients reduced risk for hospitalization by 26% and risk for

mortality by 73%. ] )
References available in the chat
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UPDATES:
SARS-CoV-2 VARIANT JN.1 AND MEASLES

David J. Weber, MD, MPH, FIDS/
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SARS-CoV-2 JN.1 VARIANT




Level of Respiratory lliness Activity

Activity levels determined weekly based on the percentage of visits to enrolled outpatient

Emergency Department Visits for Viral Respiratory lliness

healthcare providers or Weekly percent of total emergency department visits associated with COVID-19, influenza, and RSV,

emergency departments for fever and cough or sore throat reported to ILINet. Visits can be attributed to a variety of
respiratory pathagens that cause these symptoms. Activity levels reflect how the percentage in the most recent week State County
compares to what that jurisdiction typically experiences during low circulation perfods. Trend infarmation for the United States hd All hd

percentages used to calculate activity levels can be found at: National Regional, and State
and Viral surveillance {cdc.gov).

Territories | PR [ W1

Respiratory lliness Activity Level

Level Qutpatient lliness

Health Service Area Counties Represented
All All
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9.0%—
8.0%
T.0%
6.0%
5.0%
4.0%
3.0%—
2.0%
1.0%

Percent of Emergency Department Visits

Week Ending
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Data presented through: 01/20/2024; Data as of: 01/25/2024

Data presented through: 01/20/2024; Data as of: 01/24/2024

https:/lwww.cdc.gov/respiratory-viruses/data-research/dashboard/activity-levels.html



COVID-19 SURVEILLANCE, UNC MEDICAL CENTER

UNCH Infection Prevention COVID-19 and Respiratory Virus Weekly Data Report
Repo rting for week ending: 1,('2?)’2024 Total Number of New COVID+ Admissions by Week, UNC Hospitals

Percent Positivity for symptomatic testing by week

her of Mew
SUIRRp PAIEEL O IADD |0 Uiy

IIIIII.,IL I"

mmm Number of Mew ICU Admissians mmm Number of New Floor Admissions Mumber of Deaths

Admissions to UNC Hospitals for patients with COVID-19 broken down by intensive care and floor units. Data includes

Data represents symptomatic COVID-19 tests performed by UNC McLendon labs for UNC Hospitals’ facilities and transfers of patients between intensive care and floor units. Graph also displays number of weekly COVID related
includes re-tests. COVID testing done as part of the RPP with COVID order and the RSV/influenza with COVID order is deaths.
included.

e Lastweek, the COVID-19 symptomatic percent positivity remained high at 15%
e Lastweek, we had an increase in overall new COVID-19 admissions

o There was 1 COVID-related death last week

o Since September we have had 14 deaths from COVID-19



CIRCULATING SARS-CoV-2 VARIANTS, CDC

Weighted and Nowcast Estimates in United States for 2-Week Periods in Nowcast Estimates in United States
10/1/2023 — 1/20/2024 for 1/7/2024 — 1/20/2024
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Virological Characteristics of the
SARS-CoV-2 JN.1 Variant

The SARS-CoV-2 BA.2.86 lineage, first identified in August 2023, is
phylogenetically distinct from the currently circulating SARS-CoV-2 Omicron
XBB lineages, including EG.5.1 and HK.3. Comparing to XBB and BA.2,
BA.2.86 carries more than 30 mutations in the spike (S) protein, indicating a
high potential for immune evasion. BA.2.86 has evolved and its descendant,
JN.1 (BA.2.86.1.1), emerged in late 2023. JN.1 harbors S:L455S and three
mutations in non-S proteins. S:L458S is a hallmark mutation of JN.1: we have
recently shown that HK.3 and other "FLip" variants carry S:L455F, which
contributes to increased transmissibility and immune escape ability compared
to the parental EG.5.1 variant. Here, we investigated the virological properties
of JN.1.

The Re of JN.1 in these three countries was higher than that of BA.2.86.1 and
HK.3, one of the XBB lineages with the highest growth advantage at the end
of November 2023 (Figure 1B). These results suggest that JN.1 may soon
become the dominant lineage worldwide. t\The pseudovirus assay
showed that the infectivity of JN.1 is significantly higher than that of
BA.2.86. these results suggest that JN.1 is one of the most immune-
evading variants to date.

Kaku Y, et al.
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XBB.1.5 Monovalent mRNA Vaccine Booster
Elicits Robust Neutralizing Antibodies
Against Emerging SARS-CoV-2 Variants

COVID-19 vaccines have recently been updated with the spike protein of
SARS-CoV-2 XBB.1.5 subvariant alone, but their immunogenicity in
humans has yet to be fully evaluated and reported, particularly against
emergent viruses that are rapidly expanding. We now report that
administration of an updated monovalent mRNA vaccine (XBB.1.5 MV) to
uninfected individuals boosted serum virus-neutralization antibodies
significantly against not only XBB.1.5 (27.0-fold) and the currently
dominant EG.5.1 (27.6-fold) but also key emergent viruses like HV.1,
HK.3, JD.1.1, and JN.1 (13.3-to-27.4-fold). In individuals previously
infected by an Omicron subvariant, serum neutralizing titers were boosted
to highest levels (1,504-t0-22,978) against all viral variants tested. While
immunological imprinting was still evident with the updated vaccines, it
was not nearly as severe as the previously authorized bivalent BA.5
vaccine. Our findings strongly support the official recommendation to
widely apply the updated COVID-19 vaccines to further protect the public.

Wang Q, et al. https://www.biorxiv.org/content/10.1101/2023.11.26.568730v2.full.pdf
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MEASLES: KEY FACTS

Pathogen: The measles virus is a single-stranded RNA virus of the genus Morbillivirus and the family Paramyxoviridae.
« Vaccine induced immunity protects against all virus strains. Measles is considered a monotypic virus despite the genetic variations.

Epidemiology: Reservoir = only humans. Incubation period, 10-12 days (range, 7-14 days). Infectious period, 4 before to 4 days after rash onset).
Transmission = person-to-person via aerosols (virus may persist in the air for up to 2 hours). Declared eliminated in US (2000).

Clinical Features

The prodrome starts after a 10-12-day incubation period and is characterized by fever (up to 105°F), conjunctivitis, coryza, cough (3 “C”s) and
bronchiolitis. Nearly all infected susceptible individuals develop clinical disease.

Koplik’s spots, the enanthema (pathognomic), appear on the buccal mucosa 1-2 days before the onset of rash. Lack of Koplik’s spots does not exclude
measles.

The measles rash, an erythematous maculopapular exanthema, develops 2—4 days after the onset of fever and spreads from the head to the body over
the next 3-4 days. The rash, which blanches on pressure early in the course, fades in the order of appearance during the next 3—4 days and assumes a
nonblanching appearance.

Complications: Otitis media, 7-9%; pneumonia,1-6%; diarrhea,8%; post-infectious encephalitis,1/1000-1/2000 cases), and subacute sclerosing
panencephalitis (SSPE), 1/100,000 (average time to onset, 7-10 years).

Case fatality is 1-3/1000; highest in persons <5 years, pregnant persons, older adults and immunocompromised. Pneumonia accounts for six out of ten
measles associated deaths.

https://www.ecdc.europa.eu/en/measles/facts; https://www.cdc.gov/measles/hcp/index.html e
P p p g P m] | l|\|C
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MEASLES: KEY FACTS

Prevention
* Immunization is the only effective preventive measure against acquiring measles. Two doses of MMR vaccine are ~99% effective. Primary vaccine failure
of the first dose at 12 months of age or older occurs in up to 5% of people, but 95% of first dose failures will seroconvert from a second dose.
* Preventing outbreaks (i.e., reaching community protection levels) requires >95% of the population to be immune.

 Combination vaccines have been shown to elicit the same immune response as individual vaccines. Vaccinating individuals who are already
immune to one or more of the antigens in the combination vaccine, either from previous immunisation or natural infection, are not associated with
any increased risk of adverse events.

« PEP: Administration of a measles containing vaccine is the intervention of choice within 72 hours of exposure is possible as the incubation period for
vaccine virus is shorter than that for wild virus. Alternative PEP is |G within 6 days of exposure (do NOT provide simultaneous with vaccine).

Management

» Measles should be suspected in anyone who presents with an acute erythematous rash and fever preceded by cough, coryza, conjunctivitis and
photophobia. Measles may in some cases be difficult to distinguish from other causes of febrile illnesses with rash, and infections with rubella, parvovirus
B19, and human herpes virus type 6 (HHV-6).

« Diagnosis: Detection of measles-specific IgM antibody in serum and measles RNA by real-time polymerase chain reaction (RT-PCR) in a respiratory
specimen are the most common methods for confirming measles infection.

* No specific antiviral therapy is available. Severe measles in children should be treated with vitamin A.

* Isolation = Airborne isolation (PPE for HCP, N95 respirator) in an All

https://www.ecdc.europa.eu/en/measles/facts; https://www.cdc.gov/measles/hcp/index.html e
P p p g P m] | l|\|C
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MEASLES ASSOCIATED SKIN FINDINGS

Skin of a patient after three days Face of boy after three days with This was a patient who

with measles rash. measles rash. presented with Koplik's spots on

Source: CDC/PHIL Source: CDC/PHIL palate due to pre-eruptive
measles on day three of the
illness.

Source: CDC/PHIL
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VACCINE HESITANCY: A GROWING PUBLIC HEALTH CONCERN

Large majority of Americans continue to see the Decline in share of Republicans who support vaccine
benefits of MMR vaccines for children requirement for children to attend public schools

% of U.S. adults who say the following about childhood vaccines for measles,

% of U.S. adults who say the following about childhood vaccines for measles,
mumps and rubella (MMR)

mumps and rubella (MMR)

THo Domache US.adults  Rep/leanRep | Dem/lean D
.S. adults : Rep/lean Rep : Dem/lean Dem
outseighiherisks RS preventative health benefits are ... : o g 5
High Medium Low
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Mar 23 72 293 © Healthy children should . EE : =
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of the potential risk : :
for others § :
The risk of side effects is ... : :
Low Medium High P ts should be abl : 12
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The risks outweigh _ may create health risks : 42
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Pew Research Center: https://www.pewresearch.org/science/2023/05/16/americans-largely-positive-views-of-childhood-vaccines-hold-steady/ps_2023-05-16_vaccines_00-02/



TABLE. Estimated” coverage’ with measles, mumps, and rubella; diphtheria, tetanus, and acellular pertussis; poliovirus; and varicella vaccines;
grace period or provisional enrollment?; and any exemption** among kindergartners, by immunization program — United States, T 2022-23

Seither R, et al. MMWR 2023;72:1217

- n a school year
Coverage with Selected Vaccines and Exemption T
in any
M . Grace period exemption
from School Vaccine Requirements Amon :
Kindergarten 2dosesof Sdosesof ddosesof 2dosesof provisional Any 2021-22
Immunization program population®5 Surveyed'®  MMR**" DTapttt poliof58 VARMT enrollment exemption school year
n | | | |
Children in Kindergarten, US, 2022-23 School Year [z~ === = = = o = = = =
) ) Median**** - - 92.1 91.9 92.2 92.7 20 33 0.6
LS. state/Jurisdiction
Alabamatt1.5555 59,113 100.0 2939 2939 2939 2939 MNP 20 03
Alaska®555911 9,650 258 836 B3R 844 B1E NR 57 11
Arizona*®** 80,314 977 89.9 89.6 903 94.1 NR 74 06
Arkansas 38,358 958 919 90.6 90.7 91.1 932 31 06
Sum mary Californiabsssesse sttt 541,132 =999 96.5 956 963 96.1 15 02 0.1
. . _ Colorada 65576 972 87.0 87.2 87.0 85.9 206 =43 1.1
What is already known about this topic? Connecticut 1555 35580 1000 973 973 973 97.0 NP 08 15
Delaware$8581t1Ht 10,674 a7 95.1 938 4.0 4.0 MR 21 09
. District of Columbiatt11.5555 8064 1000 875 85.0 87.8 86.8 NR 13 08
From the 2019-20 to the 2021-22 school year. national Floridaf555 230,309 97.7 =00.6 2906 2606 2606 a7 45 06
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. . . Idaho 23,721 993 813 81.0 81.8 80.7 1.9 121 23
declined from 95% to approximately 93%, ranging from 92.7% Minois?**3555 13532 100 917 915 o4 913 N a2l 04
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_ Kansas5955-11111.55555.9990 35,543 308 9.6 0.5 922 90.5 NP 29 06
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. . Maine 12,403 939 96.8 6.6 96.8 96.6 NR 09 09
What is added by this report? Maryland'tit5888.1it 59684 1000 96.7 6.9 972 96 NR 19 04
Massachusetts 5588 66,041 100.0 96.5 96.2 96.3 96.0 NP 14 04
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See table footnotes on the next page.



REPRODUCTIVE NUMBER AND IMPACT ON VACCINE
COVERAGE NEEDED TO PREVENT TRANSMISSION

Preventing measles outbreaks requires >95% of the population to be immune

Measles 100
Poliomyelitis S | | v v
Rhinovirus
Smallpox L H
MERS-CoV
Influenza (Autumn 1918) 60 |
SARS-CoV-1 P
HIV 10 |
SARS-CoV-2
Zika 20 1 L
Ebola virus )
Influenza H2N2 (1957) ot

Influenza (Spring 1918) 1 3 5 7 9 11 13 15 17 19 21 23 25
Influenza H1N1 (2009) R:;
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Basic reproduction number, R,

Figure 1. The relation between the basic reproduction number of a virus, Ry, and the proportion
of the population that needs to be immunized to achieve herd immunity; note the steep rise of

the curve at values of R between 1 and 5; three examples are shown: R, =2, proportion = 50%,
Rg = 5, proportion = 80%; Ry = 10, proportion = 90%; the inset shows a linearization of the main

Aronson JK, et al. https://www.cebm.net/wp-content/uploads/2020/04/%E2%80%9CWhen- graph, generated by plotting P against 1/R,
will-it-be-over_%E2%80%9D_-An-introduction-to-viral-reproduction-numbers-1.pdf



Survival of Measles Virus in Air
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MEASLES OUTBREAK N A PEDIATRIC PRACTICE:
AIRBORNE TRANSMISSION IN AN OFFICE SETTING

Dr. A's Examining Rooms

In February 1981, a measles outbreak occurred in a pediatric

practice in DeKaib County, GA. The source case, a i2-year-old boy

vaccinated against measles at 11.5 months of age, was in the office

for one hour on the second day of rash, primarily in a single -

examining room. On examination, he was noted to be coughing

vigorously. Seven secondary cases of measles occurred due to

exposure in the office. Four children had transient contact with the

source patient as he entered or exited through the waiting room;

only one of the four had face-to-face contact within 1 m of the

source patient. The three other children who contracted measles e
were never in the same room with the source patient; one of the

three arrived at the office one hour after the source patient had left.

The risk of measles for unvaccinated infants (attack rate 80%, 4/5)

was 10.8 times the risk for vaccinated children (attack rate 7%,

2127) (P = .022, Fisher exact test, two-tailed). Airflow studies

demonstrated that droelet nuclei generated in the examining room

used by the source patient were dispersed throughout the entire

office suite. Airborne spread of measles from a %orously coughing

child was the most likely mode of transmission. The outbreak e
supports the fact that measles virus when it becomes airborne can e 31m

survive at least one hour. The rarity of reports of similar outbreaks *Secondary Case

su%?_ests that airborne spread is unusual. Modern office design with o P o
tight insulation and a substantial proportion of recirculated on Feb 6, 1981 ' R
ventilation may predispose to airborne transmission.

swooy Buuwexy 5,890

Bloch AB, et al. Pediatric 1985:75:676



AIRBORNE TRANSMISSION OF
MEASLES IN A PHYSICIAN’S OFFICE

® An unusual outbreak of measles occurred in 1982 in a pediatrician’s
office in Muskegon, Mich. Three children, who had arrived at the office 60 to
75 minutes after a child with measles had departed, developed measles.
Using a model based on airborne transmission, it is estimated that the index
patient was producing 144 units of infection (quanta) per minute while in the
office. Characteristics such as coughing, increased warm air recirculation,
and low relative humidity may have increased the likelihood of transmission.
Adequate immunization of all patients and staff, respiratory isolation and
prompt care of all suspected cases, and adequate fresh-air ventilation should
decrease the risk of airborne transmission of measles in this setting.
Airborne transmission may occur more often than previously suspected, a
possibility that should be considered when evaluating current measles
control strategies.

(JAMA 1985;253:1574-1577)

Remington PL, et al.
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CURRENT MEASLES EPIDEMIOLOGY AND OUTBREAKS

 Between December 1, 2023 and January 23, 2024, the Centers for Disease Control and Prevention (CDC) was
notified of 23 confirmed U.S. cases of measles, including seven direct importations of measles by international
travelers and two outbreaks with more than five cases each. Most of these cases were among children and
adolescents who had not received a measles-containing vaccine (MMR or MMRYV), even if age eligible.’

« Central Ohio, 2022-2023: Oct-Dec, 2023. 85 locally acquired cases-80 unvaccinated; 36 hospitalized.?
« Nemours Children’s Hospital, Wilmington, DL: 29 Dec 2023. 20-30 patient exposed to measles patient.3
« Hospitals in PA, Jan 2024, multiple patients exposed, 8 cases of measles reported in Philadelphia.’

« Europe: Over 30,000 measles cases were reported by 40 of the Region's 53 Member States between January and
October 2023. Compared to 941 cases reported in all of 2022, this represents a more than 30-fold rise.

 Worldwide: The number of countries experiencing large or disruptive outbreaks increased from 22 in 2021 to 37 last
year.*

« CDC recommendations: Isolate, Notify, Test, Manage, and vaccinate.’

hitps://emergency.cde.gov/newsletters/coca/2024/012524 html; 2 MMWR 2023;72:847; 3Measles in Delaware: More than 20 people exposed to patient at
Nemours Children's Hospital in Wilmington - 6abc Philadelphia; *https://www.usnews.com/news/health-news/articles/2023-11-16/cdc-who-measles-pose- == UNC
relentlessly-increasing-threat-to-children LT;"_ SCHOOL OF MEDICINE



https://emergency.cdc.gov/newsletters/coca/2024/012524.html

MEASLES RECOMMENDATIONS FOR HCP, CDC, 11/4/2023

 For asymptomatic healthcare personnel with presumptive evidence of immunity (MMR x 2 — written documentation should be
required, lab evidence of immunity, history confirmation of infection, birth before 1957) to measles who have an exposure (i.e., not
wearing recommended respiratory protection) to measles:

« PEP is not necessary; work restrictions are not necessary.
* Implement daily monitoring for signs and symptoms of measles infection for 21 days after their last exposure.

 For asymptomatic healthcare personnel without presumptive evidence of immunity to measles who have an exposure to measles

 Administer postexposure prophylaxis in accordance with CDC and ACIP recommendations (htips://www.cdc.qov/vaccines/hep/acip-recs/vacc-
specific/mmr.html).

. Excll;]dle from work from the 5th day after their first exposure until the 21st day after their last exposure, regardless of receipt of postexposure
prophylaxis.

» HCP who received the first dose of MMR vaccine prior to exposure may remain at work but should receive their second dose (at least 28 days
after their first dose) and be monitored for signs and symptoms of measles infection for 21 days after their last exposure.

 For HCP with known or suspected measles, exclude from work for 4 days after the rash appears.

» For immunosuppressed HCP with known or suspected measles, exclude from work for the duration of their illness.

* During a measles outbreak, administer measles vaccine to HCP in accordance with CDC and ACIP recommendations
(https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/mmr.html).

* Because of the possibility, albeit low (~1%), of measles vaccine failure in HCP exposed to infected patients, all HCP should observe
airborne precautions in caring for patients with measles.

SCHOOL OF MEDICINE

Disclaimer: The findings and conclusions herein are draft and have not been formally disseminated by the CDC and should not be construed to represent a%a?eecn\ IC
determination or policy. LI;L


https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/mmr.html
https://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/mmr.html
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