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Outline of Topics to Cover

e COVID NOW
 Long COVID

e COVID-19 Vaccines
 Myocarditis/Pericarditis

e Tdap vaccine

* Hepatitis B vaccines

e /ZOSter vaccine

* Pregnancy

* Travel

 PCP reporting to VAERS



Current CDC Vaccines

* ACIP Vaccine-Specific Recommendations | CDC

Nirsevimab; chikungunya; malaria; others!


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

Recommended Adult Immunization Schedule for ages 19 years or older (cdc.gov)



https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf




Vaccinations for Adults from IAC



https://www.immunize.org/wp-content/uploads/catg.d/p4030.pdf

Vaccine Rules

Doses given before minimum age/interval usually must be
repeated; 4 days grace period

e All doses given at or beyond proper age and recommended

dosing interval count for all time

Some doses given at less than recommended interval still count
and should not be repeated, e.g., PCV and PPSV given in error on
same day are both counted and not repeated, but a 2nd dose of
hepatitis A given before 6 months after 1st dose must be
repeated

QUESTIONS to CDC are answered quickly and accurately:
NIPINFO@cdc.gov or call 800-CDC-INFO (800-232-4636)

DO NOT BECOME VACCINE FATIGUED
More vaccines are better for everyone BUT keeping up is difficult

 Your DNA does nothing to protect you: mRNA is the worker bee


mailto:NIPINFO@cdc.gov

My Vaccine Thoughts

COVID changes often and is likely NOT seasonal. Vaccine Q6-12 months is likely needed. The
public and many vaccinators are tried of vaccinating against it BUT DON’T BE! New vaccine
formulation is here.

RSV (types A and B) doesn’t change much. A dose of vaccine likely lasts for 3 years or more. |
think age =260 yrs. should be vaccinated. CDC says =275 yrs.

Zoster: age 19 and above immunocompromised plus age =50 yrs
Hepatitis A and B vaccines: may be given during pregnancy

Flu vaccine (late summer) and COVID vaccine (any time) given during the 3™ trimester of
pregnancy might protect the newborn until the infant is old enough to be vaccinated.

RSV vaccine (32-36 wks) can be given during pregnancy, but is it as good as nirsevimab?

Don’t confuse precautions with contraindications which are basically anaphylaxis after prior
except for lives vaccines not forimmunocompromised; fever is NOT a contraindication!

Most adult vaccines are 260% effective against clinical disease.
How to use some vaccines is in question. For example, dengue.

Do not forget:
e HPV up to age 45yrs.
e Tdap Q10 yrs + with pregnancy wks 27-36 gestation (really works!)
e HepB upto age 60 yrs + older if certain diseases



Adult Vaccination Rates 2024

* 14% decline since 2019 in doses given
e Flu: 48%

e 190 million doses manufactured for 2024-25

e COVID: 22%

e RSV 60 yrs. and over: 22%

e Hepatitis B: 34%

e Zoster 50+ (2022): 16% (CDC says 32% overall)

e Adult Immunization Status - NCQA

* Vaccination Trends—Adults (cdc.gov)



https://www.ncqa.org/hedis/measures/adult-immunization-status/

COVID Facts (NOT GONE!)

Number of deaths related to COVID-19 through 10/26/24:40,905
(9/hr); COVID as the primary cause of death: 26,997

e Provisional COVID-19 Mortality Surveillance
e Cervical cancer deaths: 4,360 in 2023

ILI test positivity for COVID infection now (10/26/2024):5.5%
Hospitalizations now: 1000 to 2000 past 4 weeks

Mortality rate now:1.5% of all deaths

Deaths now:261 to 905 past 4 weeks

234,000 children admitted with COVID 2020 to 2023 (AAP News 4/1/24)

Post-COVID conditions: breathing difficulties, fatigue, type 2 diabetes, poor sleer), and
B%y%r(l)%/loglcal conditions predominate. Incidence in primary care about 10% while in specialty care
- 0.
 The Annals of Family Medicine. July 2024, 22(4) 279-287; DOILhttps://doi.org/10.1370/afm.3131

72% of reduced disease attributable to vaccine; 28% to prior infection and virus change

e Post Acute Sequelae of SARS-CoV-2 Infection in the Pre-Delta, Delta, and Omicron Eras | New England Journal of Medicine (nejm.org)
NEJM 2024, 391:515

CDC COVID Data Tracker: Home
Provisional COVID-19 Mortality Surveillance



https://www.cdc.gov/nchs/nvss/vsrr/covid19/index.htm
https://www.nejm.org/doi/10.1056/NEJMoa2403211?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://www.cdc.gov/nchs/nvss/vsrr/covid19/index.htm

Autopsies following death from COVID-19 indicate widespread
presence of SARS-CoV-2 and damage across organ systems

thyroid esophagus spleen

appendix
Autopsies on 44 patients who died with COVID-19 showed
that SARS-CoV-2 is widely distributed beyond the lungs,
_ , including in the brain, early in infection3.
adrenals ovaries testes endometrium
The presence of SARS-CoV-2
resultsin ABNORMAL BLOOD
CLOTTING, INCREASED
INFLAMMATION and
DAMAGE TO BLOOD VESSELS
Evidence for bleeding and swelling (edema) in the brain of a 39yo
following death from COVID-19. SARS-CoV-2 was detected by PCR in the
Clotting in the lungs and the liver in 26yo 30yo and 45yo’ brain.?
1. Greuel, Selina, et al. International Journal of Infectious Diseases 108 (2021): 274-281. 2. Martin, M. et al. Insights 11

Imaging 13, 7 (2022). 3. Stein, SR. et al. Nature 612, 758-763 (2022).



Long COVID Impacts Multiple Organ Systems

Long COVID symptoms and the impacts on humerous organs with differing pathology’

e More than 200 symptoms of
long COVID have been
identified':2

— Many patients experience
dozens of symptoms across
multiple organ systems'2

e Common new-onset conditions
associated with long COVID
include cardiovascular,
thrombotic and
cerebrovascular disease, type 2
diabetes, ME/CFS, and
dysautonomia’”’

. CFS, chronic fatigue syndrome; COVID, coronavirus disease; MCAS, mast cell activation syndrome; ME, myalgic encephalomyelitis; POTS, postural orthostatic tachycardia syndrome.
. 1. Davis H, et al. Nat Rev Microbiol. 2023;21(3):133-146. 2. Davis H, et al. EClinicalMedicine. 2021;38:101019. 3. Larsen NW, et al. Front Neurol. 2022;13:1012668. 4. Xie Y, et al. Nat Med. 2022;28(3):583-590. 5. Xie Y, et al. Lancet
Diabetes Endocrinol. 2022;10(5):311-321. 6. Mancini DM, et al. JACC Heart Fail. 2021;9(12):927-937.7. Kedor C, et al. Nat Commun. 2022;13(1):5104.



COVID Variants

CDC COVID Data Tracker:

Variant Proportions
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https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://covid.cdc.gov/covid-data-tracker/#variant-proportions

October 2, 2023

e Katalin Kariké and Drew
Weissman, Penn’s Historic
MRNA Vaccine Research Team,

Win 2023 Nobel Prize in
Medicine

e Highest Honor Bestowed for
Foundational Discoveries that
Gave the World a Vaccine to
Fight COVID-19 Pandemic
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https://www.pennmedicine.org/news/-/media/images/pr%20news/news/2022/october/drew%20weissman_katalin%20kariko.ashx?la=en

COVID Vaccines

e ONLY NEW MONOVALENT: KP.2 (descendant of JN.1; covers
KP.3); most get 1 dose -- age 5 yrs and up; vaccine here (Il got
mine!); FDA approved 8/22/24; most given in pharmacies

e Pfizer mRNA: $115; 3 doses for children ages 6 mos to 4 yrs
e Moderna mRNA: $128; 2 doses for children ages 6 mos to 4 yrs
* Refrigerator storage for 60 days; room temperature for 12 hours

* People aged 65 yrs and older should receive 2 doses of any COVID
vaccine 6 mos apart

 Novavax has protein vaccine, adjuvanted with Matrix M for those who do
not want mRNA or had bad reaction: $137; age 12 yrs and up; if no prior

vaccine 2 doses 1.Novavax EUA Website:
https://us.novavaxcovidvaccine.com/hcp

CDC’s Interim Clinical Considerations for Use of COVID-1 Vaccines in the United States
Clinical Considerations for the use of 2024-2025 COVID-19 Vaccines in the United States



https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.html
https://www.cdc.gov/acip/downloads/slides-2024-10-23-24/07-COVID-Panagiotakopoulos-508.pdf

COVID-19 Vaccination Shows a 73% Reduction
In Risk of Suffering from Long COVID - Sweden

Swedish study of 299,692 vaccinated, and 290,030 unvaccinated individuals

Diagnosis of Long COVID during follow-up was 3.5x higher for those who were not vaccinated compared to those who were
vaccinated.

Vaccine effectiveness against Long COVID for one dose, two doses, and three or more doses was 21%, 59%, and 73%, respectively.
“The findings suggest a strong association between receiving the first three doses of vaccine before covid-19

and a reduced risk of receiving a diagnosis of [long COVID]. The results highlight the importance of primary
vaccination against covid-19 to reduce the burden of [long COVID] in the population.”

Lundberg-Morris et al; BMJ 2023;383:e076990


Presenter Notes
Presentation Notes
December 2020-February 2022
First and second dose n (%) BNT162b21 and BNT162b2 155,540 (79);  mRNA-12732 and mRNA-1273 26,294 (13);  AZD12223 and BNT162b2 5,118 (2.6);  AZD1222 and AZD1222 4,753 (2.4);  BNT162b2 and mRNA-1273 2,262 (1.1)
Median follow-up was 129 days after COVID-19 diagnosis
 Three-quarters of vaccinated individuals were infected during the emergence of Omicron.



AEs reported post bivalent booster appear consistent with AEs
reported post monovalent booster

Events reported Vaccine Adverse Event Reporting System for persons aged =12 years after receipt of a bivalent Pfizer-BioNTech (N=2928)

or Moderna (N=2615) COVID-19 vaccine booster dose between August 31-October 23, 2022 (N=5542)

KEY FINDINGS

17

Serious AEs 3.3%

Allergic reaction/anaphylaxis 2
Appendicitis 1
Arrythmia 5
COVID-19 6
Death 9
Dyspnea 1
6
0
3
3
1

Fall

Guillain-Barré syndrome
Hypertension, acute

Pericarditis

Pneumonia

Thrombotic event 11
Chest pain, not otherwise specified 3
Myocardial infarction 3
Myocarditis 2

AE, adverse event; VAERS, Vaccine Adverse Event Reporting System.
Hause AM, et al. MMWR Morb Mortal Wkly Rep 2022;71;1401-06.

Moderna
N=2615

96.8% non-serious

(Top 10)
Headache 285 (11.3)
Fatigue 257 (10.2)
Fever 262 (10.4)
Pain 231 (9.1)
Chills 205 (8.1)
Pain in extremity 167 (6.6)
Nausea 144 (5.7)
Dizziness 135 (5.3)
Injection site pain 121 (4.8)
COVID-19 89 (3.5)

1037 (39.7%) vaccination errors
93.7% without adverse health events

(I



Pericarditis/Myocarditis

Symptoms include chest pain:

e Sharp and stabbing (myocardium rubs against pericardium)
* Worsens with cough, swallow, deep breaths or lying flat
e Feels better sitting up and leaning forward (pericarditis)

Other symptoms include:

Pain in the back, neck or left shoulder
Trouble breathing when lying down
Dry cough

Palpitations

Anxiety

Fatigue (myocarditis)

Fever

Swelling of lower extremities in severe cases

Signs:

*Changes in vital signs

*Shock (ie diaphoresis, clamminess, tachycardia,
decreased blood pressure)

*Pulsus paradoxus: BP drops with inspiration (210 mmHg)

*Elevated jugular venous pressure (JVP)

*Changes in heart or lung sounds: rub, distant sounds

*Peripheral edema

Lab:

*High troponin

*High CRP

*Chest radiograph, ECHO, MRI abnormal

18


https://my.clevelandclinic.org/health/diseases/17084-heart-palpitations




MRI of Heart after COVID Vaccine with
Myocarditis



Pericarditis/Myocarditis: Prior Vaccine Data

e Onset within 1-7 days
 Young men ages 12-35 yrs highest risk
e 1 in perhaps 200,000 after first dose

e Second shot highest risk; boosters less so; rate after repeated doses
unknown

* Cross reaction SARS-CoV-2 spike protein antibodies and tissue
roteins, iIncluding the myocardial contfractile protein a-myosin
eavy chain

 One review postulated that these antibodies could predispose some
individuals to myocardial injury following COVID-19 vaccination

 Oregon: 40 deaths ages 16-30 yrs after COVID vaccine; 3 within 100
days of vaccination; 2 of these with underlying illness; 1 with
undetermined cause of death

* Assessment of Risk for Sudden Cardiac Death Among Adolescents and Young Adults After Receipt of COVID-19 Vaccine —
Oregon, June 2021-December 2022 | MMWR (cdc.gov)
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https://www.cdc.gov/mmwr/volumes/73/wr/mm7314a5.htm
https://www.cdc.gov/mmwr/volumes/73/wr/mm7314a5.htm

RSV Vaccine for Adults

e CDC handout: RSV (Respiratory Syncytial Virus) Immunizations |
CDC says:

e RSV eachyearin US: 60,000-160,000 hospitalizations and 6,000-10,000
deaths in adults age =65 years ; no real treatment

e Adults =75 years: should be given 1 dose of RSV vaccine; 3-year protection

 Adults 60-74 years: any risk factors for severe RSV disease, patient’s risk of
exposure to RSV, patient’s preference for RSV vaccination; nursing home;
clinical discretion of HCP if RSV risk high

e Season usually Fall through early Winter
BUT not always

e UPMC: Pfizer as it can be used in pregnancy
e Recombinant: Pfizer and GSK (adjuvanted)
* mMRNA: Moderna
* Most given in pharmacies



https://www.cdc.gov/vaccines/vpd/rsv/index.html
https://www.cdc.gov/vaccines/vpd/rsv/index.html

Does RSV Matter to Us?

e UPMC HOSPITALIZED PATIENTS 2015-2019
e 26,211 RV tests, 67.6% were negative.

e \iruses detected in 8,492:

* Rhinovirus/enterovirus (2552; 30.1%)

* Unexpectedly Higher Morbidity and Mortality of Hospitalized Elderly Patients Associated with
Rhinovirus Compared with Influenza Virus Respiratory Tract Infection (nih.gov)

* Influenza A (2,299; 27.1%),

e RSV (1082; 12.7%) in a few years it was worse than flu

* Human metapneumovirus (832; 9.8%)

* Parainfluenza (601; 7.1%)

* Influenza B (565; 6.7%)

e Non-SARS-CoV-2 coronavirus (420; 4.9% only 1.5 years of data available)
* Adenovirus (136; 1.6%).

* 60% =65 years, 24% 50-64 years, 16% 18-49 years.
e Annual burden: 99-182/100,000 influenza A; 56-81/100,000 RSV.

Population-based hospitalization burden estimates for respiratory viruses, 2015-2019 - PMC (nih.gov)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5343795/pdf/ijms-18-00259.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5343795/pdf/ijms-18-00259.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9530548/#:%7E:text=The%20annual%20burden%20ranged%20from,for%20adults%20%E2%89%A565%20years.

Vaccine Updates: HPV Vaccine

« After up to 11.0 (median 10.0) yrs post dose 3, no cases of
HPV6/11/16/18/31/33/45/52/58-related high-grade
intraepithelial neoplasia or condyloma.

 HPV Vaccine: 2 doses age 9-14 yrs; 1%t dose before age 15 yr then
only 1 more dose needed at any age; 3 doses if 15t dose after age 14
yrs.; all doses count forever!

e FDA approved through age 45 yrs; CDC: shared clinical decision-
making over age 26 yrs. Higher risk: smokers, alcohol, multiple
partners, obesity. Others?

e Adult men aged 27 to 45 years are at higher risk

* Ten-Year Follow-up of 9-Valent Human Papillomavirus Vaccine: Immunogenicity,
Effectiveness, and Safety | Pediatrics | American Academy of Pediatrics (aap.org)

e https://www.ncbi.nlm.nih.gov/pubmed/29182497



https://publications.aap.org/pediatrics/article/doi/10.1542/peds.2022-060993/193886/Ten-Year-Follow-up-of-9-Valent-Human?autologincheck=redirected
https://publications.aap.org/pediatrics/article/doi/10.1542/peds.2022-060993/193886/Ten-Year-Follow-up-of-9-Valent-Human?autologincheck=redirected
https://www.ncbi.nlm.nih.gov/pubmed/29182497

Tdap Vaccine Update: PERTUSSIS WARING

 New persistent cough: 4-6 weeks: est. 20-50% have pertussis
 Qutbreaks: e.g., high school in California: 90 cases reported
 Asthma link: ?trigger asthma attacks or masquerade as asthma

e Complications: rib fracture, stroke, organ failure, encephalitis, death

e Preliminary data five times as many cases (20,791) reported as of
week 43 on October 26,2024 compared to 2023 (PA cases 2,363")

* Pertussis Surveillance and Trends | Whooping Cough | CDC

e High-risk states in order 2023:
Ohio, Utah, South Dakota, Arizona, New York

e Tdap FDA: All adults can get Tdap every 8 years but 10 is current
— Use Tdap to give booster every 10 years
— Protection wanes in 5-7 years: need better vaccine

e Jdap: 54% adult vaccine rate: HCW are no better!
* PREGNANCY: Tdap

2023 Provisional Pertussis Surveillance Report-March 2024

MMWR, 2020; 69(39):1391-1397; HUMAN VACCINES & IMMUNOTHERAPEUTICS 2020, VOL.
16, NO. 11, 2609-2617



https://wonder.cdc.gov/nndss/static/2024/43/2024-43-table990.html
https://www.cdc.gov/pertussis/php/surveillance/index.html
https://www.cdc.gov/pertussis/downloads/pertuss-surv-report-2023_PROVISIONAL.pdf

Hepatitis B Vaccine Choices

* High risk: drug use, homeless
* All ages:

 Engerix B: 3doses at0, 1-2, 6 mos
e Recombivax HB: 3 doses at0, 1-2, 6 mos

* Adults: universal vaccination age 19-59; age 60 and over with risk
factors (4/1/22)
 Above 2 choices
 Heplisav-B: 2 doses at 0, 1 mo; more expensive; betterimmune response
* Twinrix: 3 doses at 0, 1, 6 mos (to get hepatitis A, coverage use all Twinrix)
* PreHevbrio: 3doses at 0, 1, 6 mos; 3 surface targets on HepB

2024 Viral Hepatitis National Progress Report | CDC;
Universal Hepatitis B Vaccination in Adults Aged 19-59 Years: Updated Recommendations of
the Advisory Committee on Immunization Practices — United States, 2022 | MMWR (cdc.gov)



https://www.cdc.gov/hepatitis/policy/npr/2024/index.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7113a1.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7113a1.htm

Meningococcus
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Meningococcus: When to Vaccinate with What?

New: Penbraya pentavalent, Pfizer. GSK pentavalent coming. ACIP vote on use in Feb 2025
28



Hanging Out Your Shingles

Age 50 yrs and up and age =218 yrs who are or will be at increased risk of HZ due to
immunodeficiency or immunosuppression caused by known disease or therapy.



Shingles and Postherpetic Neuralgia by Age

/ostavax:
2 doses, 2-6 mos apart



PREGNANCY

* Pregnhancy and Vaccination | Pregnancy & Vaccines | CDC

e Tdap: 27 to 36 weeks: with only 56% uptake got /8% effectin risk
reduction for infants! Vaccinate family members (& us!)

RSV: 32 to 36 weeks

Flu: any time but... maybe best in third trimester in late Summer/early
Fall; second trimester early Fall to protect newborn

COVID: any time but... maybe better in third trimester to protect newborn

Maybe: hepatitis B (hon-immune), hepatitis A (liver disease), travel
vaccines

e All routine vaccines but especially HPV before or after pregnancy

e Coming soon: GBS vaccine to prevent fetal loss, premature delivery, and
GBS sepsis (perhaps late infection)

e MMR, varicella best before or after pregnancy BUT testing for pregnancy
prior to administration not indicated. No major reported complications to
date.
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https://www.cdc.gov/vaccines-pregnancy/index.html

TRAVELERS HELP

* Destinations | Travelers’ Health | CDC
e Call CDC-INFO (1-800-232-4636)
 Email CDC-INFO

32


https://wwwnc.cdc.gov/travel/destinations/list
https://www.cdc.gov/cdc-info/index.html#hours
https://wwwn.cdc.gov/dcs/ContactUs/Form

New and A Few on the Horizon

 Malaria

* Tuberculosis: number one infectious disease killer in the world!
e Tick-borne encephalitis

* Japanese encephalitis

* Dengue

e Chikungunya: Valneva +

* Lyme vaccine: Pfizer + Valneva
* hMPV: Moderna

e CMV:several (hearing loss)

e Influenza: MRNA

e E.coli

e Staphylococcus (maybe?)

e Clostridioides difficile: mRNA

Immunization, Vaccines and Biologicals (who.int)



https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases

HCPs Responsibility for Reporting Vaccine
Adverse Events

HCPS are required by law to report to VAERS:

 Any adverse event listed in the VAERS Table of Reportable Events
Following Vaccination that occurs within the specified time period after
vaccination

* An adverse event listed by the vaccine manufacturer as a
contraindication to further doses of the vaccine

HCPs are strongly encouraged to report:

* Any adverse event that occurs after the administration of a vaccine
licensed in the United States, whether or not it is clear that a vaccine
caused the adverse event

e \Vaccine administration errors

https://vaers.hhs.gov/faq.html 34



ACIP June 2024
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Thank You!
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