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A few personal Ry =

observations ... i g»;‘z'wm

i ‘A:

What is the QAAP tax in Michigan?

A QAAP is a process authorized by the

Legislature that levies an assessment on

Physician service to, leverage additional

federal dollars into the Medicaid program,

th_eoretica”y allowing higher . Michigan state capital steps
relm_bl_Jrsemen_t rates to bg pc_';ud Whe_n “Norma Rae” 1979 sally Fields]
providing services to Medicaid recipients “Brothers & Sister”

THE TRUE STORY OF A
BRUTAL DOUBLE HOMICIDE-
AND AN 18-YEAR-LONG QUEST
FOR JUSTICE

TOM HENDERSON




Anthony Ognjan,d.0., FACP A e V‘\"F.

Serbo-Croatian - French Canadian)

Diploma. Algonac High School (Long time ago!)
B.S. Microbiology & Public Health MSU 1975
B.S. Pharmacy, Ferris State College 1978
MSU College of Osteopathic Medicine 1983
Board Certified IM: 1987 [ABIM]
Board Certified Infectious Diseases: 1991 [ABIM]

Past President, Macomb County Osteopathic Medical Association
Chairman, Michigan Osteopathic Association [MOA] Political Action Committee
Member, Counsel of Governmental Affairs (MOA)

Vice-Chair MOA House of Delegates (MOA) Staff Emergency room
Associate Professor of Medicine MSU-COM Physician
Henry Ford hospital System
+¢ Staff physician HIV/ID Clinic
Hospital Orderly: (Orthopedics), Ingham Medical Center ) M CETZE
Pharmacist: Children's Hospital of Michigan % Staff physician
Internship: Detroit Osteopathic Hospital / BCCH Wound Care Center

Mclaren Macomb hospital

Resident: Internal Medicine, Henry Ford Hospital, Detroit
Infectious Disease Fellowship: Henry Ford Hospital, Detroit

1989 McLaren Macomb Hospital / Ascension Macomb-Oakland



Anthony Ognjan, DO FACP :
¢ No Financial or corporate Relationships
¢ lrony: Began 1983 HIV Pandemic - Ending with COVID-19 °Pandemlc?

o
*%

*

1993: MOA Education Committee (“Hotel California”)*

s lam a “Vaxer”: | encourage ALL Vaccines * “What Happened to H influenza?]

L)

*

*I don’t believe in Mandatory COVID-19 Vaccination.

L)

YOU CAN LEAD A HORSE
TO WATER, BUT...
»,
A



Lecture Outline

l. Introduction

%  Afew random thoughts

«  Contagious Disease

% Miscellaneous |

% Natural “rules” and evolution

Il Microbial Ecology

¢ Gaussian Distribution [Bell shaped Curve]
+» Viral infection; Human Ecology

«» Viral Variance [ Natural / artificial-Vaccine]
*» Herd Immunity

+» Random Thoughts: “Vaccines”

Il IN THE NEWS COVID-19, Avian Influenza, Measles
«» Epidemiology

¢ Endemic/ Epidemic/ Pandemic

+» “Selected” Michigan Endemic diseases

*» Importance “Reproduction Numbe

IV COVID-19

«» COVID-19 Variance : Noval, Delta, Omicron

V Influenza A

< “It’ Back”

+» Effect of COVID-19 Pandemic

+ Impact Influenza Vaccination

¢ Clinical Influenza [Brief!]

+» Historical Origins of “New” Influenza Virus
+ Influenza Virology [Brief Anatomy Naming
VI INFLURNZA Virus; [H N]

+» Influenza viral Shifting / drifting

+¢ Viral Mutations

¢ Scientific and social implications

¢ “1918 Spanish Influenza”

+* Mother of all pandemics” [Brief]

VII Avian Influenza

+» H5N1 “Origin” clinical significance

*» Worldwide / U.S. / Michigan significance

% Vaccine Considerations

VIII MEASLES




Let the GAMES

| talk fast...
| have too many slides...

Respectfully of your attention
Buckle Up.....Here we go....




Just

\ few...

m thoughts

nd Professional
r factors

5 and Legends




“| never intend, to Die
from a Contagious
Infectious Disease”

Anthony Ognjan, DO FACP
(nfectiouns Disease
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the univeriity for that degree.

University of o /e Medical school

L] L]

Class of last weekend

Since COVID-19
Every patient and ALL family members
are graduates of the
University of G- ogl-® Medical school?




Randomly : —— " a
As the two friends wandered

- through the snow on their way
home...

i‘ Piglet grinned to
himself thinking...
How lucky he was
{ to have a best
-+ friend like Pooh.. _.

” Pooh thought to
himself:

“If the pig sneezes...
... He’s Dead”



Randomly...
Seeing someone walking down the
street wearing a mask ...
2 good reasons for crossing the street

#1. They might be Bat-shit crazy....
#2. They may have something | don't want...




THE FAMILY THAT
ANTI-VAXXES TOGETHER
INFECTS THE
COMMUNITY TOGETHER!

Humans are social creatures...

"HERD Immunity”

What is /should be the “price of admission” to belong to Society?
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1963-1964 Vaccine preventable Diseases

Historical Comparison Morbidity-Mortality
before 1980

(Measles- Mumps -Rubella)

Estimated Annual Cases (Average)

e | e | com | oeans
1953-1962 1958
T T T TR

1963-1966 1964

Rubella
BT

IAMA November 14 2007 Vol 202 No 12 (215()
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“Natural” Rules \




Microbial Ecology

The study of Microbial
Interactions with each other
and their environment

Encompassing both living and
nonliving components

About Microbial Ecology Antimicrobial Resistance CDC [Accessed 04/27/2025] https://www.cdc.gov/antimicrobial-resistance/about/about-microbial-ecology.html



“GENERAL”
Viral Infection / Human Ecology

48 + hour
Peak Virus
Replication

Viral Load

Viral Antigen
Shed Several days

2-6 days
Little virus Shed

Exposure
INCUBATION
(Asymptomatic)

3.5 days SYMPTOMS



Just

A few more...

random thoughts
[I promise]
Natural Science

As Humans Evolve.....

..... So do viruses :
“Viral variances”



Viral Variance

Natural evolution [survival] Artificial evolution [Vaccine]

- -y

CONSIDER:
» Viruses constantly change through mutations ....
» Occasionally these mutations result in “new viral variants”
» Some variants emerge and disappear while others persist.

Be certain New virus variants Will continue to emerge.




| know what you are thinking

Holy cats.....

Doc 0??? “New Viral variants”

Concerns ??

THe SKY IS FALLING/

A N X .
* “Having scored a trillion dollars, made a run back home...
Found him slumped across the table...a gun and me alone
I ran to the window...looked for a plane or two...
Panic in Detroit...he'd left me an autograph...
Let me collect dust...I wish someone would phone...
Panic in Detroit... ‘
Panic in Detroit... l
” *Songwriters: David Bowie (1973 album, Aladdin Sane) ‘

Panic in Detroit..... Panic in Detroit lyrics © EMI Music Publishing, BMG Rights Management, Tintoretto Music




Viral Variances:

Represent Dynamic Viral “Evolution”
Virus are often trapped between

“Between a Rock and a Hard place”

Path

Post VACCINE

Patient Immunity

[
'Immune:
Post infection

Immunity

(+/- Infection) Greater “Genetic Variance” (+/- vaccine)
Pathology / Clinical disease




Viral Variances: Dynamic “Evolg“ y

Virus are trapped “Between a Rock and a Hard place”

ey
.

Vaccine:
Artificial

ical preparatlon that
Amunity to a particular

e typlcally contains an agent that
t_jﬁease causmg microorganism

http://medical-dictionary.thefreedictionary.com/morbidity



andemic



Measles Vaccines
Public Health Principles

Why Vaccinate? “Herd Immunity”

Definition
Herd immunity (or Community immunity)
A form of immunity that occurs
Vaccination of a significant portion of a population (or herd)
provides a measure of protection for individuals

who have not developed immunity.*

* John TJ, Samuel R (2000). “"Herd immunity and herd effect: new insights and definitions". Eur. J. Epidemiol. 16 (7): 601-6



Endemic — Epidemic - Pandemic



l
What drivés /
,3

’\

Endemic---> Epidemic---> Pandemic

Herd Immunity / /};
| 2% ‘

* Reproduction Number

R Q (“R naugh"):

l




What drives

Endemic---> Epidemic---> Pandemic

Rz (“R naught”) : Reproduction Number

***Predicts the average number of people who will catch
a disease from ONE contagious person

Specifically applies to a population previously free of infection
and haven’t been vaccinated.




Herd Immunity
What drives

Endemic---> Epidemic---> Pandemic

If the Reproduction number

Rz (“R naught”) Is:

* IfRz <1 : Epidemic will burn out.

e fR=1 : Epidemic will continue at a steady pace.
e [fRz >1 : Epidemic will increase exponentially.

| R2 can oredict the extent of immunization required |
in a population to achieve herd immunity




MORE CONTAGEOUS

Hepatitis C (2) Ebola (2) HIV (4) SARS (4) Mumps (10)




Herd Immunity

Estimated Herd Immunity Thresholds
for vaccine preventable diseases [

HERD IMMUNITY

“Potential resistance to the spread of a contagious disease"

Effective Immunity Rates AGENT Transmission
. . Threshold
*Considerations: :
Smallpox | Airborne-social 83-85%
Contact
Unvaccinated individuals are Pertussis Airborne-Droplet
indirectly protected by vaccinated 92-94%
individuals
< No vaccine offers complete Measles Airborne 83-94%
protection, but the spread of disease
from person to person is much higher i -
in those who remain unvaccinated Mumps Airborne-Droplet 75-86%
¢ Only a small fraction of the .
population (or herd) can be left Rubella Airborne-Droplet 80-85%
unvaccinated for this method to be
effective COVID- 19 Droplet / Aerosol 40-60% (?)
s Considered those who cannot safely Diphtheria | Saliva
receive vaccines (Immune disorders or 85%
organ transplant recipients)
Polio Fecal - Oral 80-86%

*Herd immunity http://en.wikipedia.org/wiki/Herd_immunityHistory and Epidemiology of Global Smallpox Eradication (Accessed 10/15/2011)
1 From the training course titled "Smallpox: Disease, Prevention, and Intervention". The CDC and the World Health Organization. Slide 16-17 (Accessed 10/15/2011)




Declining Rates of
Michigan
Vaccinations

D

san Department

G
M

MICHIGAN VACCINE RATES

YEAR 2020 2025
OVERALL 75% 70%
MMR Vaccine 85% 79%

iuman

RS

Immunization Data and Statistics Michigan Department of Health and Human Services. [Accessed 04/26/2025] https://www.michigan.gov/mdhhs/adult-
child-serv/childrenfamilies/immunizations/data-statisticsimmunization Data and Statistics



Vaccines:

Staying current with vaccines

Personal Random thoughts




Vaccines:

Staying current with vaccines

Admittedly, some physicians aren’t well versed in the science or
technology of vaccines....

This opens the attacks, and fuels the controversy upon vaccine
medicine by opponents of vaccinations...

” o

“Celebrity scientists”, “Free choice advocates”, Alternate Medical,
and certain Religious groups... “I forgot”...

But Vaccine technology does not function in a vacuum...

Vaccine science has come a long way since Edward Jenner and
others first immunized people against “Smallpox” using

“a wooden stick” smeared with Cowpox “pus” ...



Vaccines:

Staying current with vaccines

Today’s vaccines are created using modern technology, and
involve many scientific disciplines including :
Microbiology, Microbial Genetics, Biochemistry, Pharmacology,
Pathophysiology, Computer Science, Epidemiology, Immunology
Statistics and on and on....

AND.....The safety and effectiveness of vaccines are “time tested”
and “clinically” validated by the Millions of vaccine recipients....

Vaccinations are scrutinized on a continuous basis (“VAERS”*) ...
and, | might add... by the most modern and most sophisticated
system of statistical analysis developed to date....

*Vaccine Adverse Event Reporting System



Vaccines:

Staying current with vaccines

Our patients and their families should feel confident that the

“How to, and Wherefores” of vaccine administration is greatly
understood....

...And the techniques involved, for safe and effective

vaccination delivery, have been simplified for the average
physician by consensus, of multiple, and an incredibly large, and
diverse groups of Scientists, Physicians and Clinical Practitioners

You are in good hands

= %‘t[t‘fmy ¥ Ojvy'a:n, D. 0. T%‘Gf




February 11, 2020

The World Health Organization (WHO) designated the disease / syndrome
caused by the “novel” coronavirus SARS-CoV-2 :

CO = Corona M

VI = Virus ] /
D = Disease S g
19 = 2019

J . N
’._~F"ya / i .
/

“COVID-19” -

Spanish Influenza 1918

Background for Disaster

>

—
N‘ :

“l had a little bird,
It’s name was Enza.

| opened the window, A
istological examinations :
And in'fIU'enza 2 ; = o % The fash can potentially be explained by Measles

virus infection of the dermal endothelial cells and
keratinocytes....

++ Koplik’s spots are similar to those of the skin rash

1918 Children’s Rhyme

“+ Which are subsequently cleared by the virus-specific
host cellular immune response

Crawford, Richard, "The Spanish Flu," Stranger Than Fiction: Vignettes of San Diego History San Diego Historical Society, 1995




ﬂ'upon” “Study”

— " T

epidemiology

‘people”

The study of how and why diseases and health problems
occur in groups of people,
and how to prevent and control them.




O A :
Bell-shaped curve *: - v | |
Normal distribution, graft JUS an”disi“ribution |
representing data clustered around ‘ | r

the mean, [most frequent data points
in the center] with progressively l
fewer points moving away from the ‘ : \ ‘
center in either direction. '
I
|

R |
k.

jpian
“I don’t wanna be here” Tail

[But you are]

Adobe Stock | #954776219

*Al Overview



What’s the difference between an endemic, W
epidemic and pandemic disease? e

&Y &8

ENDEMIC DISEASE EPIDEMIC DISEASE PANDEMIC DISEASE

Sudden increase in cases
spreading through alarge
population. Outbreak is similar
usually a smaller geographic
area

Consistently present in certain
populations or region, with
relatively low spread ability

A sudden increase in cases
spreading through several
countries, Continents or the
planet

CLINICAL CONSIDERATIONS
Where in the “world” Are we today? e PANG
Susceptible Population Changes:

O/

s Immune by Disease
s Immune by Vaccination

X/

% Immune by Disease / Vaccination




Short List:
Michigan

Endemic contagious disease

Zo—+THOcoxT

+ Avian Influenza [2022]

+* Bovine Tuberculosis [1994]

+* COVID-19

s HIV [~1982]

** MRSA [1980s] Presently “65-70%

¢ Legionella [“Pontiac Fever”1968] Leptospirosis
¢ Leptospirosis [Dogs, Rat urine] 1937-1946

% Lyme Disease [1980s?] Detroit

% Rabies [1990s] 78 cases [31 deaths]
+* Tuberculosis [1990s; 2022?]

+* Eastern Equine Encephalitis [1980]

+* West Nile Virus [~2002]

Michigan Mosquitoes: 60 Species
*»* Malaria: Anopheles crucians; Anopheles quadrimaculatus;
Anopheles walkeri; Culex pipiens
¢ Virus: West Nile Virus, Eastern Equine Encephalitis
¢ Dog Heart: Worm: Dirofilaria immitis
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~ % B
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Malaria 1870

Michigan 1936-42
411 cases 28 counties

Reportable Diseases In Michigan-by Condition: A guide for Physicians, Health Care providers and Laboratories [Accessed 04/16/2025]
https://www.michigan.gov//media/Project/Websites/mdhhs/Folder2/Folder97/Folderl/Folder197/Reportable_Diseases_Michigan_by_Condition.pdf?rev=2675c95cf938417ebad8a6398b681a8a
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February 11, 2020

The World Health Organization (WHO) designated the disease / syndrome
caused by the “novel” coronavirus SARS-CoV-2 :

CO = Corona
VI = Virus
D = Disease
19 = 2019

“COVID-19”
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“Wolfm
| awrence Talber

- “Evenaman who is pure in heart
‘ and says his prayers by night...
may become a wolf
when the wolfbane blooms
and Autumn moon is bright.”
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Question:
— Does it matter?

Omicron(s) Variants
%  Are MORE CONTAGEOUS

X/

% Less severe disease

“Lawrence Talbert”
(Lon Chaney Jr)




Long COVID-19
COVID-19 viral Strains And Variance (Ro ; Incubation)

COVID-19 (SARS-CoV-2)

Varient

Location

RO

Incubation

ENDEMIC EPIDEMIC PANDEMIC

FACTOIDS

SARS-CoV-2)
B-CoV

December
2019

Wuhan
China

~1.4-2.4

5.0 Days

Beta Coronovirus “Sub type B’
-same subgenus SARS & MERS virus
“Bat” coronaviruses (Different clade)

Severe Disease

November
2020

United
Kingdom

~2.0-3.0

5.0 days

50-70% more transmissible (Novel strain)
More severe Disease (But Regional )

July
2020

South-Africa

~4.5

4.5 days

50% more transmissible
Did not become predominant Pandemic strain

December
2020

Japan
Brazil

~2.8-4.8

6.0 days

+»» Widespread “Endemic” infection early 2021;
% City of Manaus, the capital of Amazonas, Brazil
(But Endemic ) Some cases “traveling to Japan

B.1.617.2

December
2020

~5.0-7.0

4.41 Days

Predominant until Omicron (“Pandemic”)
+» More transmissible than alpha
+»+ Severe Disease / Hospitalizations — was a problem

Omicron

B.1.1.5
And
Subvariants

November
2021

Botswana
South-Africa

~10.0

(?18.0)

3.42 Days

+»* Greater Replication advantage

+»» Replaces previous Viral linages (Above)

+*» BA.2, BA.4 and BA.5

<+ BQ.1, BQ.11, BF.7, BA.2.75, XBB, XBB.1, XBB.1.5,

*VIRAL EXTINCTION : March 2022, World Health Organization listed the previously circulating Alpha, Beta and Gamma COVID-19 variants as
“extinct”: citing lack of any detected cases in the prior weeks and months




Long COVID-19
COVID-19 viral Strains And Variance (Ro ; Incubation)

COVID-19 (SARS-CoV-2)

Incubation

~10.0 ¢ Greater Replication advantage

Omicron B.1.1.5 November Botswana (218.0) +*» Replaces previous Viral linages (Above)
And 2021 +» BA.2, BA.4 and BA.5

South-Africa
ST - < BQ.1, BQ.11, BF.7, BA.2.75, XBB, XBB.1, XBB.1.5

Omicron “Eris” EG.5 February 2023 - Present

EG.5 ~10.0 +* August 2023: EG.5 made up 20.6% of new infections.
China, Japan (218.0) ¢ September 2023 estimates increased 21.5%
Omicron BressEndk T February and South S % EG.5 and FL.1.5.1 are XBB (mutation F456L)

lineage of 2023 -- appears to be helping them spread more than

XBB.1.9.2 Korea other Virus

¢ No evidence of increased disease severity from the
new EG.5 strain

~3-5 days

*VIRAL EXTINCTION : March 2022, World Health Organization listed the previously circulating Alpha, Beta and Gamma COVID-19 variants as
“extinct”: citing lack of any detected cases in the prior weeks and months



Long COVID-19

Viral strain and Variance “Omicron”

Omicron and OMICRON Subvarience

Omicron Infections trigger cross-protective immunity to the more pathogenic Delta variant

Omicron’s advantage in transmissibility, may set previous variants on the path to extinction
Omicron Spike protein mutations : 2 X more infectious
Omicron Nucleocapsid protein mutations: 30 X more infectious

Severity of disease “Omicron” COVID-19 Variants

Observational data*

Risk of severe disease or death lower than with prior variants [*30% of Delta infections]
Evolving Omicron variants have disease severity comparable earlier Omicron sublineages
Respectfully:

Emerging “Varient “ Case surges may lead to significant increases in hospitalizations and deaths
(Shear Infection Numbers)

CDC Observations and Recommendations
Breakthrough infections in vaccinated people are to be expected
CDC recommends getting vaccinated

* Adjusted for age, sex, vaccination status, and prior infection

-Kenneth M, Hirsch MS, Allyson Bloom A .COVID-19: Epidemiology, virology, and prevention. UpToDate®. January 2023

-Cele, S. et al. Omicron extensively but incompletely escapes Pfizer BNT162b2 neutralization. Nature https://doi.org/10.1038/s41586-021-04387-1 (2021)
-Syed AM, Ciling A, Taha Y, Jennifer A. Doudna JA. Omicron mutations enhance infectivity and reduce antibody neutralization of SARS-CoV-2 virus-like
particles. Edited by Peter Sarnow, Stanford University School of Medicine, Stanford, CA. 119 (31) e220059211.https://doi.org/10.1073/pnas.2200592119




Long COVID-19

Changing face of the COVID-19 Pandemic

Brave New world “Today”

2020 - 2022 e
“Novel”- Delta COVID-19 =

COVID-19 VARIANCE

Novel / Delta

Omicron

Predilection for complicated Pneumonia
Range of symptoms in adults:

-- Asymptomatic; Mild to Severe.

-- Inflammatory / Cardiogenic “Sepsis”
-- Vascular thrombosis

-- Neurological “Syndromes”
-- Fever, Chills, Fatigue
-- Diarrhea

Long COVID-19
-- Increasing with Omicron as well

Predilection For Upper Airways “URIs”

Less olfactory / Taste Disturbances

Does not seem to replicate “readily” in Lung
tissues

Omicron infections can be associated with more
severe outcomes compared to influenza

Pediatric

« Mild asymptomatic infections

+ Rarely severe Pneumonia

s More Croup Syndromes

% <4yr Serous obstruction ‘Laryngeal tissues”
+ Diarrheal Syndromes

Omicron Not Necessarily a Trivial infection

Elderly, immunocompromised, or unvaccinated at risk more severe form of the disease



2025
Hey Doc....

Which Infection are we / you dealing with?
“CLINICAL OVERLAP":

“COVID-19”
“Common Cold”

Influenza / Common cold / COVID-19 [Omicron]
Can cause mild to severe illness,
and at times can lead to death.
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Where Did
Influenza




Epidemics and Pandemics

It’s Back! INFLUENZA

Worldwide “Flu seasons”

Vaccine “Season”

¢ Influenza seasons vary in the timing and
duration from year to year.

*» In general, to ensure optimal immunity
prior to onset of the season vaccination
should preferably occur during September
or October (in the United States)

™ october-April [l Al Year I April - November

Northern Hemisphere Flu Season October - May *
Since 1976: 80% of influenza peak influenza activity has not occurred until January or later

*Sporadic cases all year round

Past Flu Seasons Questions an answers from past flu Seasons. Seasonal Influenza (Flu) Centers for Disease Control http://www.cdc.gov/flu/pastseasons/index.htm



INnTluenza

ITS BaCK!

Endemic-Epidemic-Pandemic
30 years Seasonal Influenza [Monthly peak activity]

N
&

30 years Seasonal Influenza *

Number Months Peak activity oty D
1982-83 through 2021-22

[N
9]

2002: April (ACIP) children 6-23 months of age be
vaccinated annually against influenza.
2003: June: The first nasal spray flu vaccine is licensed
2008: ACIP expands vaccination recommendation to
include vaccination of children ages 5-18 years

[EEY
(92}

X Months Influenza seasonal peak
=
(@]

October November December January February March April May

*No discernible peak in activity during the 2020-2021 season due to the uncharacteristically low level of influenza virus circulation season

Key Facts About Influenza (Flu) CDC, Center for Disease Control and Prevention https://www.cdc.gov/flu/about/keyfacts.htm



Influenza/ COVID-19
Endemic-Epidemic-Pandemic

Influenza / COVID-19 Co-infection

CLINICAL OVERLAP

N N

N

AT Soed
“Seasonal Influenza” Lag

“Common Cold”

“COVID-19”

Symptoms:
Begin 1-4 days
after exposure

Cause:
Influenza virus (there
are many strains)

Complications:
Less likely to occur
because of immunity
built up over time

Prevention:
Flu shot

The only difference is loss of smell and loss of taste ...
has not been reported with influenza virus infection

+*Mean 16.3%
<*Median 4.9%

Influenza COVID-19 Co-infections
21 published studies: available data [2021]
3,070 Hospitalized Patients

[0.04% to 58.3%)]

oy

respiratory droplets

from an infected person

o

o0 &

2 A\
) cough,

.\fatigue

Cause fever,

Symptoms:

Begin 1-14 days

after exposure

Cause:
SARS-CoV-2 virus

Complications:
Severe respiratory
complications
may come on
extremely quickly

Prevention:
Self-isolation




2023-2024 U.S. Flu Season:

ITS BaCK !

2023-2024 U.S. Flu Season: *

To Date October 1, 2023 - April 13, 2024

Preliminary In-Season Burden Estimates CDC estimates*
Epidemic Case Estimates

% Flu llinesses 33 - 61 Million cases

* Medical Visits 15 - 28 Million

“ Hospitalizations 370,000 - 770,000

% Deaths 24,000 - 67,000

*On average, ~ 8% of the United States population develops symptomatic influenza iliness each season.

2023-2024 U.S. Flu Season: Preliminary In-Season Burden Estimates. CDChttps://www.cdc.gov/flu/about/burden/preliminary-in-season-estimates.htm



US Seasonal Influenza

ITS BaCK! INFLUENZa [FLUrona?l
Seasonal influenza October 2018 -2025

Weekly U.S Hospitalizations Rates for Influenza
October 2018 — February 2025

-l
H
J

b
N
|

- Data for the most recent weeks may reflect
reporting delays (dashed line)

o
|

The 2024-2025 season data extend through
the week ending on February 22, 2025
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US Seasonal Influenza

ITS BaCK!

Seasonal influenza 02/08/2025
Vaccine administration

2024-2025 Influenza Vaccine Composition

Egg Based Vacd@ine

« A/Victoria /4897/2022/ (HIN1)pdmO09-like

« A/Thailand/8/2022 / (H3N2)-like

» BJ/Austria/1359417/2021 (Victoria linage)-like

Cell Culture-Based and RecombinantVaccines
 A/Wisconsin/67/2022 (HIN1)pdmOQ9-like
 A/Massachusetts/18/2022 (H3/N2)pdmO09-like

« B/Austria/1359417/2021 (Victoria lineage)-like

Despite the recent decrease, the 2024—2025 flu season has been classified as

“high severity” for all age groups, marking the first such designation since the
2017-2018 season.

Influenza Vaccines for 2024-2025. The Medical letter on Drugs and Therapeutic’s. The Medical letter, Issue 1711, September 16, 2024 The Influenza Vaccine for 2024-2025



2024-2025 U.S. Flu Season.

ITS BaCK !

2024-2025 U.S. Flu Season: *
To Date October 1, 2024- April 26 2025
Preliminary In-Season Burden Estimates CDC estimates*

Epidemic

Case Estimates

Influenza Pandemics
of the 20" Century

Case fatality Ratio Projected numbar of Deaths®
US population. 2006

1.0 to <2.0% Category 4

“hsmes 5 Pandemic “Severity”
Cateaories

2024-25 influenza season

97% ldentified as Influenzas A:

% 47% A(HIN1)pdmOQ9 viruses Vvariant

** Flu llinesses 47-87 Million cases
s 52% A(H3N2) Variant
+* Medical Visits 21-37 Million
*» Hospitalizations 610,000 -1.3 Million As of 02 . 2 VSis
*» Deaths 26,000 - 130,000
+» Pediatric Deaths | 04/26/2025: 216

Despite the recent decrease, the 2024—2025 flu season has been classified as

“high severity” for all age groups, marking the first such designation since the
2017-2018 season.

*On average, ~ 8% of the United States population develops symptomatic influenza iliness each season.

Influenza Hospitalization Surveillance Network (FluSurv-NET) flu Review CDC [Accessed -5/06/2025] https://www.cdc.gov/fluview/overview/influenza-hospitalization-surveillance.html
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Influenza:
Influenza Clinical issues

“Am I De

-

ad Yet?”




Influenza: Age Related Complications

Annual Risk of Hospitalization for High-Risk and Non—High-Risk Persons

2000 -

1800 -

1600 -

1400 -

1200 -

1000 -

800 -

600 -

Risk Per 100,000 persons

400 -

200 -

Mortality Patterns During the 1918 Influenza

pal’\demiCZ Comparison 1892 Massachusetts

== 1957 United States
2000

™= 1918 United States Registration Area

S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 9
Agein Year

100,000 p

5 12)
Pneumonia and influenza-related mortality during influenza pandemics

High Risk Person
¥ Non-High Risk Person

0-11 months 1-2 years 3-4 years 5-14 years 15-44 years

45-64 years 65 + years

Rothberg MB, Sarah D. Haessler SD, Brown RB Complications of Viral Influenza. The American Journal of Medicine, Vol 121, No 4, April 2008 pg 259



I nfl U e n Z a. Influenza vaccines U.S. 2024-2025 influenza season :

¢+ A/Victoria/4897/2022 (H1N1)pdmO09-like virus;

I t,S B aCk! < A/Thailand/8/2022 (H3N2)-like virus; and.

. . . . +¢+ B/Austria/1359417/2021 (B/Victoria lineage)-like virus.
Endemic-Epidemic-Pandemic
Vaccine Effectiveness 15 Seasons 2009-2024

Influenza Vaccine effectiveness
15 Seasons 2009-10 to 2023-24

Studies show that during seasons when most circulating flu viruses
What factors can affect the results are well-matched to those used to make flu vaccines....
of flu vaccine efficacy and
effectiveness studies?

¢ Virus factors

+*Host Factors

+» Study design factors

+» Factors Related to measuring Specific
Vs Non-Specific Outcomes
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by between 40% and 60% among the overall population

*Vaccine effectiveness is generally measured by comparing the frequency of cases
in vaccinated and unvaccinated people.

CDC Seasonal Flu Vaccine Effectiveness studies. Seasonal Flu. Influenza(Flu) CDC Centers for disease control and Prevention. https://www.cdc.gov/flu/vaccines-

work/effectiveness-studies.htm (Accessed 03/29/2024)



https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm
https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm

Influenza PREVENT DISEASE

Vaccine

Who to vaccinate: Priority Patients

e People >6 months

 Residents of nursing homes / chronic care
 Chronic pulmonary / Cardiovascular disease
e Chronic disease: DM,CRF,HIV

e Children / Teens on Aspirin therapy (6mo - 18yr)
“Reye’s syndrome”

e Women: 2 - 3 trimester: During the “flu season”
WHO ELSE????




Humans:

Kids, Pregnancy
Reservoirs




Influenza Vaccine

Guillain-Barré syndrome
(GBS)

Is a rare disorder where the body’s immune system damages nerve
cells, causing muscle weakness and sometimes paralysis.

While its cause is not fully understood, the syndrome often follows
infection with a virus or bacteria.

In the United States, an estimated 3,000 to 6,000 people develop
GBS each year.

Most people recover fully from GBS, but some have permanent
nerve damage.

CDC Vaccine Safety Common Concerns Guillain-Barré Syndrome Center for Disease Control and Prevention https://www.cdc.gov/vaccinesafety/concerns/guillain-barre-syndrome.html



https://www.cdc.gov/
https://www.cdc.gov/vaccinesafety/index.html
https://www.cdc.gov/vaccinesafety/concerns/index.html

Influenza Vaccine

Vaccine Safety

Risk of Guillain-Barré syndrome

Vaccination is the safer option!

1in a million 17 in 2 million

Risk of Guillain-Barré syndrome after an Risk of Guillain-Barré syndrome after and
Influenza vaccine Influenza Infection

Kwong JC, Vasa PP, CampitelliMA etal. Risk o fGuillain-Barrésyndrome after seasonalin fluenza vacdnation
and influenza h ealth-care en counters: a selfcontrolled study. Lancetinfec Dis. 2013 Sep; 13(9):765-75.

Guillain-Barré syndrome and Flu Vaccine : Questions & Answer Seasonal Influenza. Centers for Disease Control and Prevention
https://www.cdc.gov/flu/protect/vaccine/guillainbarre.htm

Salmon DA, Proschan M, Forshee R et al Association between Guillain-Barrésyndrome and influenza A (H1N1) 2009 monovalent inactivated vaccines in the USA: a meta-analysis. Lancet.
2013;381(9876):1461. Epub 2013 Mar 13



https://www.cdc.gov/flu/protect/vaccine/guillainbarre.htm

BACKGROUND

I fl Influenza A detection by direct fluorescent antibody (DFA).
n U e n Za < Green: Influenza A.

+* Red: Uninfected cells stained with Evans Blue dye

Virology : Virus Defination

Virus*

Submicroscopic infectious agent, t
In a protein coat, that replicates

ically consists of a nucleic acid molecule
inside the living cells of an organism.

* “Sickening Things” from Greek term for virus: ios, derives from ancient Greek verb “iimi”, meaning ‘to move, to cause
movement, to put something into something else, to throw the arrow, the poison, the toxin



Influenza -

-Epldemlc and Pandemlcs o
~Viral Origins =

Highest
concentration
__of-humans on
’ the planet

ASAIdISOCIPHES

Natural Reservoirs

Orthomyxovirus Virus [influenza A Virus]
Avian (Ducks, Chickens, Wild fowl)
Swine, Humans

Als

4
£

Humans with,
close associations and
Interactions with Symptomatic
or
Asymptomatic
Infected Animal “host” Species
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Origins of Influenza virus
(Including Human Disease)

Agrarian societies

Duck farming is a prevalent practice in Southeast Asia, with N \ B
various farms offering unique experiences and contributions b
to the region's agricultural landscape.




Influenza Virology

Orthomyxoviridae Virus
Influenza Virus

Human

FACTOID

Orthomyxoviridae Virus

A Influenza

Moderate to Severe Disease
ssLarge number of antigenic subtypes
*+Occurs in nature in Pigs, Horses, Birds, Human et al.

B Influenza

Human only

“Milder” Disease : Predominantly Children
% More Stable : Less antigenic Drifting-Shifting

C Influenza

Human only

s “Rarely” Reported [Subclinical?]

D Influenza

s Does not infect Humans




Hemagglutinin (HA): Allows the virus to adhere to epithelial cells in the upper
I n fl u e n Za respiratory tract. The name hemagglutinin was originally used because the virus was
found to agglutinate red blood cells, and this formed the basis of an assay for flu viruses

Viral Classification and

Na mlng Neuraminidase (NA): Removes sialic acid receptors from the host cell (and from
other newly made virus particles), allowing the virus to escape from the cell in which it
V| ral Anatomy grew, and spread in the body to infect other cells.

HA Fairly Simple RNA Virus
oy With Accumulating Mutations [N/ P2AN eI Iy
Hemagglutinin

(Cell Penetration)
Tamiflu® (Oseltamivir)

18 subtypes
(Attachment, Penetration)

NA 8 genes
- . o PB2

Neuraminidase + PB
. o PA
(11 SUbtypeS) 8 viral RNA genes . nHa
(Release) (Assembly, Replication) < NP
<+ NA
% MP
Laver WG Blschofberger N, Webster RG. The orlgln and Controlof Pandemlc |flenza Perspectlve in Biology and Medicine, 43,2, Winter 2000 ’:’ NS



https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=b2a1d34e7e72802b8b56d3fecdacf0a7b2865d7e

Influenza Virus

Influenza Ontomyouiae s -
Aiatony Hemagglutinin

Viral Classification and Naming - () s,

Naming Influenza “A” Virus A Neuraminidase

(NA) -

(Release)

Host of Origin:

Geographic Location (First found):
Stain Number:

Year of Isolation:

Antigenic description (HA, NA):

8 viral RNA genes
(Assembly, Replication)

M2 protein

(Penetration)

VACCINE DEVELOPMENT

B T 7
-.—-

Swme Austraha Darwin 2022 (H3N2) 23 2024

A Swine Chlna-Vlctorla 4897 2022 (HIN1) 23-2024
PdmO09-Like

Swine China-Victoria 4897 2022 | (HIN1) 24-2025
PdmO09-Like
Thailand — 2022 | (H3N2) like | 24-2025

PdmO09 : "Pandemic 2009 Types of Influenza Virus. Influenza (flu) CDC. Center for Disease Control and Prevention



Influenza

Six Influenza Pandemics of the 20t century
Antigenic “Shifts” * [Subsequent Drifts]

Subtype

» H2N8

« Coronavirus?

HIN1* **
Avian origin
1st A virus

H2N2

2nd A virus

H3N2

Avian origin

HIN1*
HIN1*

pdADAVEISirus

Ro

1.8

Severity

Severe

Severe

Severe

Moderate

Mild

Moderate

Case fatality
Rate

0.15%

Deaths “world-wide”

1 million

500 million (50 million deaths) 2%
(one third world population)
[675,000 US deaths]

1-2 Million [116,000 US]
1 million [34,000 US]

~700,000

105,700 - 395,000
[12,000 US]

Severity Miscellaneous

Index

NA “1889-1890 flu
Pandemic”

“Spanish Influenza”
Mother of all Pandemics

“Asian Influenza”

“Hong Kong Influenza”

“Russian Flu”

%2009 Flu Pandemic”

**H1N1 strain - did not originate in Spain but rather in Kansas in the United States (Due to war rime censorship)

Pandemic Flu History. Flu.gov. http://www.flu.gov/pandemic/ history/
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Influenza
Viral Origins:

Creating a contagious Pandgmic virus

nat |zmg the
| Iuenza Virus



Influenza Orthomyxovirus “Influenza A Virus”
Epldemlc and Pandemics Species specific Avian (Ducks, Chickens), Swine, Humans

Influenza Viral Adaptations
Mutations Virus Genetic Shifts and Drifts

KEY is:
Genetic adaptability:

For interspecies transmission And Human contagion

KEY :

Influenza Virus : Is an RNA virus
There fore lacks Mutation repair enzyme systems [DNA virus]
Mutations can accumulate- Virus genetic Shifting and Drifting

/\ \/\\/A



Influenza

Epidemic and Pandemics
Influenza Viral Adaptations

Mutations Virus Genetic Shifts and Drifts

e SHIFTS

Major genetic changes

“Pandemics”

Results in “New” virus in which the Population
Has No experience or Immunity

e Drifts

Minor genetic changes

“Seasonal Epidemics

Minor Genetic Viral changes
in an existing Virus
Which the population has experience
and some immunity
“Seasonal Influenza”



Influenza

Epidemic and Pandemics Why Genetic Drifting and Shifting?
Viral Origins Creating Infectious virus “Viral species survival!!”

Genetic Shifts and Drifts

. Genetic SHIFTS » Genetic Drifts
ANTIGENIC SHIFTS [HA; NA] ANTIGENIC DRIFTS [HA; NA]
Major Genetic Variability Minor Genetic Variability
Reassortment of Influenza viruses Insertion, deletions of HA, NA genes
[Swine, Avian and Human Origin] Nucleotide substitutions
Periodic Pandemics Seasonal Epidemics
Pandemic year Antigen change
1918 HIN1*
1957 H2N2
1968 H3N2
KEY: :
Influenza Virus (RNA) lack ikl HINI [Return]
Mutation repair enzyme systems 2009 H3N2
found in DNA virus
Resulting in genetic alterations




Influenza

Epidemic and Pandemics
Viral Origins Creating Infectious virus

Genetic Shifts and Drifts

2009 Recent Influenza Genetic “Shift”s

April 2009

OOPSI!!:

[Responsible for the 15t pandemics of the 21st century]
The virus Rapidly spread

A new virus “A/(H1N1) pdm09” appeared in Mexico and California (US)

Independently circulating among the interpandemic virus of that season.
Relative “Vaccine Mismatch’ for that season

GENETICS INVOLVED
“A/(HIN1) pdm09”

Quadruple re-assortment virus:

2 Swine-origin viruses
1 Avian-origin virus
1 Human-origin virus.

@D *
e o e s
ARSI *( )*
Highly Pathogenic Y Humani
Avian Strain
L

322,

A GEE

% i*b\‘

New Highly Pathogenic
Human Strain

zed Strain







Kelowna,
19th Odco.hr 1918,

g Spanlsh Influenza
‘ has endangered the prosecution
WAR in Europe
ere aresvcases in the Navy Yard
30deaths have already resulted
SPITTING SPREADS SPANISH
INFLUENZA DONT SPIT

T N T Y

June 28,1914

Sarajevo, capital
Austro-Hungarian province
Bosnia and Herzegovina

Sophie Maria
1868 — 28 June 1914

Duchess of Hohenberg

|

Gavrilo Princip
1894 — 28 April 1918
Member “Young Bosnia”

Revolutionary Organization

Wz

Archduke Franz Ferdinand
1863 -June 28, 1914

Heir apparent to the
Austro-Hungarian throne

His dying words to

Sophie: "Don't die

darling, live for our
children

1 7 ,, L,wa

pages and
ALL FREE « ¢ .
AGO SC SIN
116 South Michigan Boulevard, Chicago

TheWisconsin eda State Journal



Spanish Influenza 1918

1918 “Spanish Influenza” ["H1H1]
“The Mother of All Pandemics”

- Jeffery K Taubenberger
- David M Morens

“I had a little bird,
It’s name was Enza. >
| opened the window, " B

And in-flu-enza”.... e




In 1918....

H1N1 ”Spanish” Influenza circled to globe 3 times in 18 months
using 1918 transportation systems.....

Infecting One fifth of the world's population
500 Million People....40 million deaths...675,000 US Deaths

F T

Deaths per 1,000 persons

629 7 824 a1 1019 Y1116 12114 1M 28

Ll December
1918



Spanish Influenza 1918

Background for Disaster

The beginning...

o

\\\

— Kansas

Haskell county; Kansas
1910: Population 993
1920: Population 1,455
Presently: 3,780

Reported March 30,1918

“U.S. Public health Service-Health Alert”

Published April 5, 1918

Dr. Loring Miner

Haskell County, Kansas

Described the year’s first influenza cases of unusual severity

e

:
~

Loring Vinton Miner
(1860-1935)

18 cases with 3 deaths occurring during the months of January and February 1918

--The Great Pandemic: The United States in 1918-1919. United State Department of Health and Human Services --http://www.flu.gov/pandemic/history/1918/index.ht
--U.S. Census Bureau History: The 1918 Influenza Pandemic. History, March 2023 United states Census bureau https://www.census.gov/history/www/homepage_archive/2023/march _2023.html (Accessed 03/29/2024)



http://www.flu.gov/pandemic/history/1918/index.ht
https://www.census.gov/history/www/homepage_archive/2023/march_2023.html

1 04,1918
reakfast
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L ¥

Mess cook Private Albert Gitchell, U.S. Army
Reports to Camp Funston hospital,
Complaining of the cold-like symptoms
[Sore throat, Fever and Headache]

S




Spanish Influenza 1918

Background for Disaster

The beginning...

Camp Funston

situated within Fort Riley, Kansas
located remotely on 20,000 acres of land
Southwest of Manhattan, Kansas.

A military training facility
Housing 26,000 Military Recruits / Draftees

“Doughboys”- soon to-be Soldiers Preparation for WW | European deployment

The camp was noted for:

“Dreaded frigid winters, grueling hot summers
severe dust storms in between”

Nl Tl Uy _F
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hbo was a popular mckname-iolﬁthla ﬁrmerlcan mfantryman dui(lr#g World Wart, = 2o gne y
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By noon,
Over 100 of his fellow soldiers
reported to the hospital with similar symptoms

Within one week

522 men admitted to the camp hospital
suffering from the same severe symptoms

Within a few weeks

Thousands of soldiers were confined to bed and infirmaries
>1,100 Hospitalized 237 cases of pneumonia 38 deaths

Army and navy reported similar outbreaks of severe influenza and pneumonia
among their personal and crews:
Virginia, South Carolina, Georgia, Florida, Alabama and California




Spanish Influenza 1918

Background for Disaster

Pandemic spread [H1N1] spread through the United States, with

soldiers moving from the Midwest to the East Coast
For WWI Deployment

T D

» Trains

EXPOSURE

Railroad hubs
Embarkation, and debarkation ports in Europe
Traveling Soldiers: Infecting Soldiers : Neighboring civilians

By the end of April 1918

Influenza was spreading rapidly through line trenches

Trencnes along Europe’s Western front.
Africa, India, and Japan
Hospitals reported widespread influenza infections,
Aid May 2018 China, and Australia by July 1918
stations e
?;%g;;&

U.S. Census Bureau History: The 1918 Influenza Pandemic. History, March 2023 United states Census bureau
https://www.census.qov/history/www/homepage_archive/2023/march_2023.html (Accessed 03/29/2024)



https://www.census.gov/history/www/homepage_archive/2023/march_2023.html

Spanish Influenza 1918

Background for Disaster
Presenting Morbidity / Mortality

1918 “Spanish” Influenza Morbidity -Mortality
» Many people died within the first few days after infection

— Many others died of complications later (Secondary bacterial pneumonias)

» Nearly half of those who died were young, Healthy Adults

— Symptoms often associated with severe Cyanosis
— Many people died within the first few days after infection

— Many others died of complications later (Secondary bacterial pneumonias)

““Spanish” Influenza A (H1N1) viruses still circulate today
as “drifted” strains.

The Great Pandemic: The United States in 1918-1919. United State Department of Health and Human Services http://www.flu.gov/pandemic/history/1918/index.html



Mortality Patterns During the 1918 Influenza

pandemic: Comparison T m——

== 1918 United States Registration Area
== 1957 United States

2000

[HEY
(%)
o
o

000 population

1000

-

Deaths per 100
Ul
o
(@)

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Age in Years

. . . . . [1,2]
Pneumonia and influenza-related mortality during influenza pandemics

1 Antiviral Thearpy for Influenza: Challenging the Status Quo Proceedings of the HAlI summit Clin Infect Dis 2009;48 (Suppl ): 1-31
2 Daues CC, Serfling RE. Mortality for Influenza 1957- 1958 and 1959-1960 Am Rev Respir Dis 1961;83 (Suppl 2) :15-28
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And was becomlng polltlcally unstable...

ver PC van Bergen L. Death frg}m 1918 pandemic influenza during the First World War: a perspective from persenal and anecdotal
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Spanish Influenza 1918
Epilog Viral Studies and Research

:
Wiseman«f

Coldfoot

Between 1918-1920

American Indian and Alaska Native populations were
hard hit by the Spanish influenza pandemic.
The Alaska Native village of Brevig Mission:
72 of 80 residents died over a 5-day period

Decades later,

Tissue samples from exhumed Brevig Mission's influenza victims [Permafrost]
helped researchers sequence the Spanish Flu’s virus Genetics....




Spanish Influenza 1918

Epilog Viral Studies and Research
1997

Frozen and formalin-fixed lung tissue from Spanish flu victims were used to
extract nucleic acid and sequence the 1918 influenza genome

‘I The viral samples Obtained: Shared 99% Sequence ldentity

| Subject | Age Death Location

|':~ U.S soldier | 21 yrs Sept 1918 | Camp Upton, New York
% US soldier | 30 yrs Sept 1918 |Fort Jackson, S Carolina
s Inuit women | Mid 20s Nov 1918 | Brevig Mission, Alaska

|0:° UK Female | 50 yrs Nov 1918 |Royal London Hospital UK
s UK Male | 25 yrs Feb 1919 |Royal London Hospital, UK

Complete coding sequence of the 1918 virus took 9 years

2005

Using the virus reverse genetics approach, the viral RNA sequences subsequently
permitted reconstruction and sequency of the complete 1918 pandemic influenza virus.
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Influenza Virus

Interspecies Infection
Orthomyxovirus virus

Influenza viruses do not just affect humans.
Are found in many different animals

Mammals
+ [Wild, and domesticated “Farm” : animals Pigs, Whales, Horses, Seals, and Cats et al.]

Birds

Avian Influenza virus Isolated from more than 100 different species of wild birds.

Wild birds
* Are often viewed as reservoirs (hosts) for avian influenza A viruses
¢ All known subtypes of influenza A viruses can be found in wild birds,

¢ Exception of two subtypes which have only been found in bats
 All flu pandemics in the past 100 years have been caused by
Influenza viruses of avian origin.

Sencer DJ. Influenza in animals CDC Museum, Digital [Accessed 04/30/2025] https://cdcmuseum.org/exhibits/show/influenza/influenza-
viruses/influenza-in-animals



Avian Influenza Virus
Interspecies Infection

Orthomyxovirus virus
are generally Species specific

Influenza Virus [Orthomyxovirus]
Infections OR colonization's

Are Species SPECIFIC

Species specific influenza virus strains develop via genetic variances,

Appreciating

*» Regular “Cross species” transmission influenza strains Not a Frequent event

* Virus exposure, “selected” host factors occasional “Dead end” transmission

Endemic-Epidemic-Pandemic Virus transmission

% “Major or Minor” Genetic Variations Supporting “Novel” Virus variance
Able spread among secondary species

* Recall Orthomyxovirus-“Influenza Virus” are RNA virus, inherently without the ability to repair
genetic mutations, or developing variances



Avian Influenza Virus

Interspecies Infection “Birds”
Orthomyxovirus virus




Avian Influenza Virus

Interspecies Infection “Birds”
Orthomyxovirus virus

Influenza A viruses
% Worldwide 100 different species of wild birds
% “Natural” Influenza A infections among aquatic birds
% Domestic poultry; Animal species

Avian Influenza A Virus
Highly contagious among bird species
» Wild aquatic birds considered virus reservoirs
» Symptomatic and Asymptomatic infections occur
-- Intestinal and respiratory tract
¢ Infected birds viral Shedding:
-- Saliva
-- Nasal secretions
-- Feces

Viral Transmission

-- Shedding Virus contact infected birds
-- And contaminated fomites and surfaces

0

0

D)

0

4

D)

)

Wild aquatic birds
Waterbirds (waterfowl):

X/

% Ducks, geese, swans, gulls, terns
Shorebirds
% Storks, plovers, sandpipers.

Domestic Birds
+» Chickens, Ducks, Turkeys et.al

Avian Influenza in Birds: Causes and How It Spread: What to know. Bird Flu (Avian Influenza) CDC [Accessed 05/11/2025]

https://www.cdc.gov/bird-flu/virus-transmission/avian-in-birds.html




Avian Influenza Virus

Interspecies Infections

Zoonotic* Human Cases of Avian Influenza
Caused by viruses HPAI A (H5N1) and other Avian Virus

N7,
A

~

o et

Human infections with HPAI A(H5N1) virus
AND other Avian Influenza virus are rare events:

s Unprotected exposure to any infected animal or to an environment in which infected
birds or other infected animals are or have been present

s People with work or recreational exposures to H5N1 virus-infected animals are at
increased risk of infection should follow recommended precautions.

Webster RG. Influenza virus: transmission between species and relevance to emergence of the next human pandemic. Arch Virol Suppl. 1997;13:105-13.
doi: 10.1007/978-3-7091-6534-8_11. PMID: 9413531



Avian Influenza Virus

Interspecies Infections
Zoonotic* Human Cases of Avian Influenza
Caused by viruses other than HPAI A (H5N1)

Zoonotic* Human Cases of Avian Influenza
caused by avian viruses other than HPAI A(H5N1)

* Zoonotic Diseases: Disease Transmitted from Animals to Humans. A zoonosis (zoonotic disease or zoonoses -plural) is an
infectious disease that is transmitted between species from animals to humans (or from humans to animals)

Seasonal and Pandemic Influenza At the Cross roads a Global Opportunity, IDSA, New York Medical school August 2006: Luke et.AL Vaccines for pandemic influenza.
Emerg Infect Dis.2006;12:66-72;Wong Andreen Avian influenza infections in Humans



GENERALLY

“WILD TYPE Avian Influenza A viruses arise
And can be transmitted to domestic poultry
2 of 15 subtypes [H5 and H7] can become
“Highly Pathogenic Influenza A” *

with the capacity to decimate commercial poultry flocks.

5 Purple discolorati
: Watch for the following of ;fafm'::ﬂ: L"’OL?ES
symptoms in your flock:
P 1@ _ Swelling ;
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Avian influenza
Worldwide Virus dissemination

“Spreading the Avian Viruses”
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*“Highly Pathogenic Avian influenza virus”



Avian lnfluenza » Americas Flyway
World's flyway Map » African-Eurasian Flyway
“Spreading the Avian Viruses” » East Asian-Australasian Flyway

gl

PACIFIC BIRDS

World's flyway map 03/30/2023 U.S. Fish & Wildlife service [Accessed 05/10/2025] https://www.fws.gov/media/worlds-flyway-map



Avian influenza

Worldwide Virus dissemination Distribution
“Spreading the Avian Viruses”
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March 2023

From 2003 to 10 April 2025, [WHO]*
** 972 cases of human infections HPAI A(H5N1)

/

%* 24 countries.

* Disease Outbreak News Avian Influenza A(H5N1) — Mexico. World Health Organization ~-WHO [Accessed 05/11/2025} https://www.who.int/emergencies/disease-
outbreak-news/item/2025-DON564
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Avian

Migratory bird flyways in North America

“Spreading the Avian Viruses
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Waterfowl
M Central Flyway

hd Mississippi Flyway

B Pacific Flyway
M Atlantic Flyway

Migratory bird flyways in North America. Photo credit North Dakota Game and Fish Department, U.S Fish and Wildlife Service [Accessed 05/10/2025] https://www.fws.gov/media/migratory-

bird-flyways-north-america



Avian Influenza

Distribution of HPAI H5 and H5N1 in wild birds the United States,
by county, 2021-2025. Updated February 10, 2025

2021-2025

States affected 51
Counties 684
Outbreaks 1,696

Distribution of Highly Pathogenic Avian Influenza
H5 and H5N1 in wild birds the United States, by
county, 2021-2025. Updated February 10, 2025

U.S. Geological survey /National Wildlife Health
|:| HPAI Confirmed in wild Birds [by county]

Wildlife

Distribution of Highly Pathogenic Avian Influenza H5 and H5N1 in wild birds the United States, by county, 2021-2025. Updated February 10, 2025 National Wild life Health center, February 10,2025
USGH {Accessed 05/10/2025] https://www.usgs.gov/media/images/distribution-highly-pathogenic-avian-influenza-h5-and-h5n1-north-america-20212022



Avian Influenza
Distribution U.S and Michigan
MEININELS

Michigan Mammal Infections
February 2022, [21 Michigan counties]

¢ Bay, Branch, Cass
**Eaton, Genessee, Ingham
**lonia, Kalamazoo, Lapeer
s Livingston, Macomb, Menominee
s*Montmorency
**Muskegon, Newaygo, Oakland
s*Saginaw, Sanilac, Tuscola
*» Washtenaw, Wexford

K/ K/ K/ K/ K/ K/ K/ K/ K/
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Points are approximations based on county of detection and may
represents multiple detections

Last Modified: April 01, 2024

U.S Mammal Infections found

Big Cat

Mountain Lion
Bobcat

Brown Bear

Black Bear

Polar bear
Bottlenose dolphin
Grey Seal

Red Fox

K/ K/ K/ K/
0’0 0‘0 0’0 0’0

K/
0.0
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0.0
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0.0

Coyote

Fisher

American marten

North American
River Otter

River Otter

Raccoon

Skunk spp.

Virginia opossum

Abert’s squirrel

Detection of Highly Pathogenic Avian Inlluenza in Mammals (Last update April 01, 2024). Animal and Plant Health Inspection Services U.S. DEPARTMENT OF AGRICULTURE https://www.aphis.usda.gov/livestock-

poultry-disease/avian/avian-influenza/hpai-detections/mammals




Avian
Influenza
HPAI A(H5N1)
Virus

January 2022. [First since 2016]
Preliminary genetic sequencing
HPAI A(H5N1) viruses from clade 2.3.4.4.



Avian Influenza

Current U.S Situation 05/10/2025 [CDC] *

HPAI A(H5N1) Avian influenza virus
Animal Detection
01/01/2022 - 05/07/2025

Wild birds 13,001

Jurisdiction with (States”) “bird flu” in wild birds 51

Jurisdictions (“State”) poultry outbreaks 51

Affected Dairy Herds 1,053
States with dairy cow outbreaks 17

** Highly pathogenic avian influenza (HPAI) A(H5) viruses have been detected in U.S. wild aquatic birds, commercial
poultry and backyard or hobbyist flocks beginning in January 2022

Affected poultry ** 169,329,161

* Cumulative data on wild birds have been collected since January 20, 2022. Cumulative data on poultry have been
collected since February 8, 2022. Cumulative data on humans in the U.S. have been collected since April 28, 2022.
Cumulative data on dairy cattle have been collected since March 25, 2024.

H5 Bird Flu: Current Situation. Bird flu. Avian influenza (bird flu) CDC [Accessed 05/10/2025] https://www.cdc.gov/bird-flu/situation-summary/index.html






Question:

True False

White milk comes from White cows.....
Chocolate milk comes from Brown cows......




Avian Influenza HPAI A(H5N1)
Farm animals

% Farm animals can acquire HPAI A(H5N1) or other
avian influenza viruses
¢ Direct contact with infected birds or contaminated
environments.

% Contact with infected poultry, waterfowl, Surfaces
soiled with infected droppings or secretions.

*» Avian influenza viruses May spread through the

air via droplets or dust

Current Situation: Bird Flu in Dairy Cows 05/07/2925 Bird Flu CDC [Accessed 05/02/2925] https://www.cdc.gov/bird-
flu/situation-summary/mammals.html




Avian Influenza

“Wild animals
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Goats, alpacas, pigs, chickens (including those
in backyard flocks), and in herds of dairy cows in
North America.

Bird Flu in Pets and Other Animals Bird flu CDC accessed [09/09 2025]
Bird Flu in Pets and Other Animals

A harbor seal and a Chilean
flamingo died from the bird
flu at the Lincoln Park Zoo in
Chicago



Avian Influenza HPAI A(H5N1)
CATS
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Cat Dies of Bird Flu After Eating bj& Mﬂm.a uti:w

Infected Frozen Food
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How do cats become infected?

% Recent investigations implicate food as a source of infection for cats,

s Most often unpasteurized milk and raw or undercooked meat (e.g., poultry).
Other potential sources include:

Raw colostrum and other unpasteurized dairy products (like cream)

Exposure to infected wild birds or poultry

Exposure to infected livestock and their environments

Exposure to people who work on affected farms and to their clothing or other fomites

K/ K/
0’0 0’0

e

%

K/
0’0

Avian influenza A (H5N1) in cats. AVMA (American Veterinary Medical Association. (Accessed 05/10/2025) https://www.avma.org/resources-
tools/animal-health-and-welfare/animal-health/avian-influenza/avian-influenza-h5n1-cats
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‘H5N1 “Avian Influenza L
iral Origins e
b
> Outbreak of avian influenza
. % A(H5N1) virus,
8 A 1997 Hong Kong < 18 human infections,

T e H5N1 “Bird Flu” % 6 deaths

First recognized instance of human
infection and death caused by the
H5N1 virus

December 28, 1997:

With continued HPI A(H5N1) outbreaks among poultry farms, Hong Kong Department of

health, authorized the culling 1.6 million birds living around Hong Kong poultry markets;
Stopped the importation of poultry from neighboring markets, instituted strict policies regarding
the trade of poultry in markets.

The measures were successful

no further cases of H5SN1 in humans or poultry occurred in 1998.

e



Avian Influenza
History H5N1 “Bird Influenza” Outbreak Recognized 1997




Influenza
Epidemics and Pandemics gt

History Of Avian Influenza (Bird flu) | W\ L
Timeline — 1960 — 1994 | :

Year

Several Low Pathogenic Avian Influenza Viruses [LPAI] were identified
1960s [Different subtypes [turkeys, chickens, ducks, quail, pheasants and partridges]

Associated with Respiratory and reproductive disease
“Natural wild reservoir” of these viruses was not been identified

1961 % Avian Influenza A “outbreak” in wild birds (“Common Tern”’) South Africa
Wild birds as a possible “reservoir” for the Avian Influenza A viruses

“Hong Kong” Influenza Pandemic A (H3N2) virus

1968 Reassortment virus 1957 Human A(H2N2) AND (LPAI) Avain A (virus10)
INVOLVING: 2 genes; creation of a “new” H3 hemagglutinin; AND N2 from the “1957”
virus Neuraminidase from the 1957 “Human” A(H2N2)

LPAI A (H5N2) virus found circulating among US bird flocks
Later evolving “Highly pathogenic strain” * / high mortality in affected flocks

LPAI found in Mexico : Chickens
LPAI Out breaks Pakistan

* Low Pathogenic Avian Influenza Viruses [LPAI] ; High Pathogenic Avian Influenza Virus [HPAI]

Highlights in the History of Avian Influenza (Bird Flu) Timeline - 1960 - 1999. Avain flu. Influenza (flu). CDC, Centers for Disease control and prevention.
https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm



https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm

Influenza

Epidemics and Pandemics

History Of Avian Influenza (Bird flu)
Timeline — 1996 — Present 1

Year

EVENTS

1996

HPAI H5N1 virus first identified in farmed waterfowl (geese) in Southern China

1997

HPAI H5N1 virus outbreaks in Hong Kong poultry

Zoonotic transmission: Human infections
First recognized H5N1 human infections with fatal outcomes [6 Death /18 Cases]

Case Fatality rate ~30%

1999

March 1999, a LPAI H7N1 virus was isolated from chickens in Italy

2003-13

Resurgent HPAI AH5N1 [Including Human Infections] .ﬁ

East / South-east Asia: Korea, Vietnam, Hong Kong, Japan, Thailand 4 \

Human cases: 889 cases / 463 deaths / Across 23 countries |
Case fatality rate 52%

2001
2024

Emerging viruses of low and high pathogenicity continued to emerge in birds.
Sea Mammals, Dairy cows

* Low Pathogenic Avian Influenza Viruses [LPAI] ; High Pathogenic Avian Influenza Virus [HPAI
** Zoonotic Diseases: Disease Transmitted from Animals to Humans. A zoonosis (zoonotic disease or zoonoses -plural) is an
infectious disease that is transmitted between species from animals to humans (or from humans to animals)

Highlights in the History of Avian Influenza (Bird Flu) Timeline — 1960 — 1999. Avain flu. Influenza (flu). CDC, Centers for Disease control and prevention.
https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm



https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm

Avian Influenza A [H5N1] 2003-2025

Global Influenza Program Cumulative Human Cases Report.
Avian Influenza A [H5N1]

Deaths Year Cases | Deaths
4 2014 52 22
32 2015
43 2016
79 2017
59 2018
33 2019
32 2020
24 2021
34 2022
20 2023
25 2024

3
2
0
1
0
1
1
4
4
5

2025 (to date)

Update 04/09/2025
Total Cases Deaths Case fatality rate *

974 470 48%

Source: World Health Organization Global Influenza Program Cumulative Cases Report. Avian Influenza A [H5N1]. Update 04/09/2025
https://www.who.int/publications/m/item/cumulative-number-of-confirmed-human-cases-for-avian-influenza-a(h5n1)-reported-to-who--2003-2025--20-january-2025




Avian Influenza HPAI A (H5N1)

U.S. cases Human infection
April 2025



Avian Influenza

U.S. cases Human infection HPl A(H5N1) [outbreak 2024]
April 2025

State
California
Washington
Colorado
Michigan
lowa
Louisiana
Missouri
Oregon
Texas

U.S. states that have reported human case(s) of influenza A(H5) Wisconsin

virus infection

Update April 2025 CDC
First human case California September 2024

70 confirmed or probable human cases [66] 41 exposure to sick dairy cows

L fatality | 24 Poultry Farms / Culling operations
Most cases have been mild

No person-to-person 2 other animal exposures

CDC considers the current risk to the general\ 3 could not be determined
public to be low.

Current Situation: Bird Flu in Dairy Cows 05/07/2925 Bird Flu CDC [Accessed 05/02/2925] https://www.cdc.gov/bird-flu/situation-summary/mammals.html



Avian Influenza [H5N1]

Michigan Department of Natural resources
Ongoing surveillance Up date April 2025

Highly pathogenic avian influenza (HPAI) H5N1

«+ Cases are now confirmed in domestic birds, wild birds, and wild mammals
throughout most of North America.

Since late February 2022, Michigan
* Has experienced die-offs in wild birds and mammals across the state due to HPAL.

Monitoring of sick and dead wildlife for HPAI

% Continues across Michigan and North America. The Michigan Department of
Agriculture and Rural Development is closely monitoring and responding to reports
of sick domestic birds

* Death in a range of wild bird species waterfowl, raptors, scavengers, gulls and
terns have been affected.

Michigan DNR focuses surveillance

X/

% Dby prioritizing testing dead birds from die-offs of six or more birds, bald eagles, and
abnormal acting hawks, owls, and wild mammals.

Positive Michigan cases of HPAI in Domestic animals Avian influenza updates. Results updated as of * g - : .
04/04/2025. Michigan Department of Natural Resources. https://www.michigan.gov/dnr/managing- Highly pathogenic avian influenza (HPAI)

resources/wildlife/wildlife-disease/disease-monitoring/avian-influenza-updates [Accessed 04/13/2025] LOW Pathogenic anian inﬂuenza (LPA|




Avian Influenza

Public Health

PUBLIC HEALTH

For more information and full
recommendations, visit

e
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*Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for
Prevention, Monitoring, and Public Health Investigations, Avian influenza CDC
12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-
recommendations.html



https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html
https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Avian Influenza [H5N1]
PUBLIC HEALTH CDC Recommendations *

At this time

With caution
people with close or prolonged, unprotected exposures to infected birds or
other animals, or to environments contaminated by infected birds or other
animals, are at greater risk of infection.

CDC considers HPAI A(H5N1) viruses to have the potential to cause
severe disease in infected humans

/7
0’0

Poultry and dairy and other livestock farmers and workers

Veterinarians and veterinary staff

Animal health responders

Public health responders

Dairy laboratory workers

Food processing workers handling raw milk or potentially contaminated materials
Slaughterhouse workers

53

*

3

*

3

*

3

*

3

*

/
0’0

* Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for Prevention, Monitoring, and Public Health Investigations, Avian influenza CDC
12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html



https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Avian Influenza [H5N1]
PUBLIC HEALTH CDC Recommendations *

Recommendations for the Public
+* Avoid exposure to sick or dead animals [wild birds, poultry, other
domesticated birds, wild or domesticated animals]
+* With care: animal feces, litter, or materials contaminated by birds or
other animals with suspected or confirmed HPAI A(H5N1) virus
infection

Avoid unprotected exposure: PPE: Use respirator and eye protection
-- In direct or close contact (within about six feet) with sick or dead animals
-- Disposable gloves, boots or boot covers
-- Caution : Unpasteurized (raw) milk and products made from raw milk,

including soft cheese, ice cream, and yogurt

For more information and full recommendations, See below
“Highly Pathogenic Avian Influenza A(H5N1) Vir: Interim
Recommendations for Prevention, Monitoring, and Public Health
Investigations, Avian influenza” CDC

* Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for Prevention, Monitoring, and Public Health Investigations, Avian influenza CDC
12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html



https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Avian Influenza [H5N1]
PUBLIC HEALTH CDC Recommendations *
Recommendations for Clinicians

Recommendations for Clinicians
Consider the possibility of HPAI A(H5N1) virus infection

% Persons showing signs or symptoms of acute respiratory illness or conjunctivitis [who have relevant
exposure history].

+* Persons who have had contact with potentially infected sick or dead birds, livestock, or other animals
within 10 days before symptom onset (e.g., handling, slaughtering, defeathering, butchering, culling,
preparing for consumption or consuming uncooked or undercooked food or related uncooked food
products, including unpasteurized (raw) milk or other unpasteurized dairy products),

¢ Direct contact with water or surfaces contaminated with feces, unpasteurized (raw) milk or

unpasteurized dairy products, or parts (carcasses, internal organs, etc.) of potentially infected

animals; and persons who have had prolonged exposure to potentially infected birds or other animals

in a confined space.

SEE BELOW CDC recommendations *
Highly Pathogenic Avian Influenza A(H5N1) usVir: Interim
Recommendations for Prevention, Monitoring, and Public Health
Investigations, Avian influenza

* Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for Prevention, Monitoring, and Public Health Investigations, Avian influenza CDC
12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html



https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Avian Influenza [H5N1]
PUBLIC HEALTH CDC Recommendations *
Recommendations for Clinicians Il

Recommendations for Clinicians

3

%

Clinicians should contact the state public health department to arrange testing for influenza A(H5N1)
virus, collect recommended respiratory specimens

CONSIDER SUGGEST using PPE

Consider starting empiric antiviral treatment

Encourage the patient to isolate at home away from their household members

Not go to work or school until it is determined they do not have avian influenza A virus infection.

3

*

K/ K/
0‘0 0‘0

XS

%

K/
0‘0

Testing for other potential causes of acute respiratory illness should also be considered depending
upon the local epidemiology of circulating respiratory pathogens, [COVID-19, Influenza]

SEE BELOW CDC recommendations *
Highly Pathogenic Avian Influenza A(H5N1) usVir: Interim
Recommendations for Prevention, Monitoring, and Public Health
Investigations, Avian influenza

* Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for Prevention, Monitoring, and Public Health Investigations, Avian influenza CDC
12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html



https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Influenza

Pre-pandemic Bird flu Vaccines [H1N1]
Just in case

{ SN 'A
Humanized

Avian influenza viruses
Can be sources of potential future human Influenza Pandemics.
Outbreaks and worldwide spreading of avian influenza viruses among poultry
and wild bird populations have prompted increased interest in pandemic preparedness.



Where’s the “Bird Flu” Vaccine?

“The World Wonders”




Where is the Bird .

flu vaccine? | (%
-~ e .5 ’

% Available data indicate: inactivated vaccines are poorly immunogenic and require a
high concentration of HA [or co-administration with an adjuvant] to achieve the desired
antibody response Investigating the MRNA vaccine platforms

< Problematic The HA and (NA) glycoproteins of influenza viruses are the main targets
of the protective immune response.
16 subtypes of HA and 9 subtypes of NA glycoproteins among avian influenza
viruses and the genetic and antigenic diversity present unique challenges for the
generation of broadly cross-protective vaccines.

< Alternate Vaccines “Platforms : Inactivated virus / live attenuated virus /and
plasmid-based reverse-genetics /virus vectors and DNA vaccines are being studied




Avian Influenza
Vaccination status [AH5N1] 2025

While specific, worldwide vaccination numbers for H5N1 are difficult to pinpoint,
here's a breakdown of what's known:

Several countries are using veterinary vaccines to control H5N1
avian influenza in poultry

&

L)

» China, France, Egypt, and Mexico.

» Netherlands [ one of the world's largest egg exporters] and Finland are
Implementing vaccination programs for both poultry and humans at risk

* The US is also investing in poultry vaccine development and has

conditionally licensed a new vaccine [Presently, no approved vaccine ]

CR)

L)

L)



Influenza

Vaccines
Prepandemic Vaccines “Bird Flu”

ANTICIPATION:

Pandemic-specific vaccines must be distinguished from
pre-pandemic vaccines:

g Pandemic-specific vaccines are developed only once a pandemic has been
declared and the culprit virus has been characterized.

o Prepandemic vaccines are developed and authorized for use (but not marketed)

* In the event of a pandemic, the manufacturer can include the emerging virus subtype in
the previously authorized vaccine then apply for final authorization.

+ ldeally, this would facilitate expedition of the approval process since the safety and
efficacy of the vaccine have already been assessed.

** There are several pre-pandemic vaccines authorized for human use in the United States
and European Union that could be modified into pandemic-specific vaccines if a
pandemic is declared.

Stephenson I, Hirsch MS, Baron EL. Avian Influenza Vaccines. UpToDate®. Up dated 07/31/2023 [Current literature Review Apr 2024]



Influenza

Vaccines
Pre-pandemic Vaccines “Bird Flu”
ANTICIPATION:

Prepandemic avian influenza vaccines authorized for human use
in the United States and European Union

Authorization Year | Name

Form

Manufacturer

Pandemic influenza

United States 2007 HEN1 vaccine

Monovalent subunit
(nonadjuvanted)

Sanofi

Pandemic Influenza

European Union 2009 Vacei
accine

Whole-virion Vaccine
H5N1 Baxter Ag

Baxter

European Union 2009

Adjupanrix®
United States 2013 Jup

Monovalent recombinant H5N1
subunit vaccine adjuvanted with
AS03

European Union 2010 Aflunov®

Monovalent subunit H5N1
vaccine adjuvanted with MF59

Novartis

European Union 2011 Foclivia®

Monovalent subunit H5N1
vaccine adjuvanted with MF59

Seqirus

European Union 2016 Pandemic Influenza
Vaccine

Live attenuated nasal vaccine
H5N1 AstraZeneca

AstraZeneca

United States Audenz®

Graphic 141146 Version 3.0
© 2024 UpToDate, Inc. and/or its affiliates. All Rights Reserved

Monovalent subunit H5N1
vaccine adjuvanted with MF59

Seqirus
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MEASLES I



Measles and Measles vaccines MMR
Myths and Legends |

Measles Key factoids s

**Inhaled Corticosteroids do not treat o

*» Clarithromycin [antibacterial antibiotic
measles

s+*Vitamin A does not cure measles

*Measles is not a mild disease, and not partofa, |

/

X normal childhood

** Measles outbreaks still happen [ e

IDSA: Immunization

CDC: Measles

CDC: MMR Vaccine Information Sheet

WHO: Measles Fact Sheet

HistoryofVaccines.org: Misconceptions About Vaccines
PublicHealth.org: Vaccine Myths Debunked



Measles and Measles vaccines MMR
Myths and Legends Ii
Measles Key factoids

“*Spread of measles CANNOT be contro
proper sanitation aloni

**MMR vaccine prevents serious illness and dea

< Getting MMR Vaccine is much safer than getting m

**MMR Rarely causes Measles

+*MMR is a “live” attenuated vaccine...harmless infection in the

A o A References

vaccinated; possibly very few symptoms ke A
IDSA: Immunization
CDC: Measles
CDC: MMR Vaccine Information Sh
WHO: Measles Fact Sheet
HistoryofVaccines.org: Misconcept
PublicHealth.org: Vaccine Myths D



MEASLES [Rubeola]

Histological examinations :
+ Rash caused by Measles virus infection of the
dermal endothelial cells and keratinocytes...

s Koplik’s spots are similar to those of the skin rash

Henry Koplik (1858-1927), American pediatrician




“Measles is one of the most i portant infectious
| diseases of hupnans.... .

Has caused millions of dedths since its emergence
as a zoonotic disease thousands of years.ago.....

~ For infectious disease epidemiologists...
measles has served as a model of an acute

infectious disease, particularly for understanding
the nature of epidemics”

-Kenneth Maxcy

Johns Hopkins University School of Public Health, 1948

*Ecology is the branch of biology which studies the interactions among organisms an eir environmen



Ecology
Measles

Defined: Historical |l

e-antibiotics : Post-antib -1\
easles can lead to serious complications and"c
even with modern medical care






Ecology

Measles R o 18
Defined: Clinical g @

(“R naught”)

Measles [Rubeola]

< A “Highly contagious” RNA viral illness characterized by
Fever, Malaise, Rash, Cough, Coryza, and Conjunctivitis
that occurs worldwide....

* Natural measles infection is thought to confer lifelong
Immunity.
* Immunity due to Measles vaccination is also highly protective
against clinical infection.

U.S MEASLES:
ENDEMICLY ELIMINATED IN U.S.

2000



Ecology
Measles

Defined: Clinical

Measles Morbidity Mortality
has declined in developed countries

In association with economic development,
improved nutritional status, and supportive care....

And Vaccines

Particularly antibiotic therapy
to control secondary bacterial pneumonia....

(7)) World Health
®9 Organization

VIRAL ECOLOGY: |
Measles has been targeted for eradication M1 kT
given the favorable biologic characteristic that

Humans are the only virus reservoir.




Ecology
Measles

Elimination / Extinction

U.S. 2024-2025
UNFORTUNATELY

Y\'*;‘, Elimination of measles
has been achieved
In very few areas of the world...

High viral transmissibility
Global — Local- Regional
Social-Political economical factors




Ecology
Measles

“Baby boomers™ immunity

U.S How does being born before 1957
confer immunity to measles?

People born before 1957
lived through several years of epidemic measles
before the first measles vaccine was licensed in 1963.

Surveys suggest 95% - 98% of those born before 1957
are immune to measles.

Therefore:
Persons born before 1957
can be presumed to be immune.
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U.S Measles cases May 2025

05/09/2025

05/09/2025
+* Total Cases 1001
+* Deaths 3

Vaccination Status
Unvaccinated or Unknown 96%
One MMR 2%
Two MMR 2%
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CASE Summaries

Measles Cases and Outbreaks Measles (Rubeola) Updated on May 9, 2025. CDC {Accessed 05/14/2025https://www.cdc.gov/measles/data-
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Measles

Viral Human Ecology

Immune
Response

Measles Morbidity

Hospitalized 1:4
Encephalitis 1:1,000 (0.1%)
Death 1-2 :1,000

Prodrome*

¢ FEVER 104° f (40°C)
+» COUGH

+* RHINORHEA

«* CONJUNCTIVITIS

|
INCUBATION PRODROME*

5-21 days: 9 Median 2-4 days

(Asymptomatic) Koplik Spots

RECOVERY
Cough may persist
1-2 weeks

Contagious ~4 days before
4 days after the rash appears



Measles
Clinical Exanthems

First day
of rash

Third day
of rash

Confluent

i i i i Koplik’s spots
Search carefully for Koplik spots in patients with P P Maculopapules

suspected measles, since they can improve the On Buccal mucosa
accuracy of clinical diagnosis .....

However, this enanthem does not appear in all

patients with measles. Rash

Discrete
Measles Exanthem:

/

+» Erythematous, Maculopapular, Blanching rash

+ Classically begins /
- Begins about the face and ears ey
o L‘ —~ \/'
- Spreads cephalocaudally and centrifugally //'
Y4/

- Neck, upper trunk, lower trunk & extremities

Early on, lesions are blanching...
Later stages....they are not

May include petechiae i
Severe cases, may appear hemorrhagic \

Discrete
Maculopapules

) ) )
LSO XS IR X4

X3

%

| N
% The palms and soles are rarely involved. e 1'9,3"

Development and distribution of measles rash. Reproduced from Perry RT and
Halsey NA. The clinical significance of measles. J Infect Dis 2004;189(Suppl 1):S5



MEASLES

CENTRAL NERVOUS SYSTEM
COMPLICATIONS “—

% Febrile Convulsions

% Guillain-Bare syndrome

% Reye’s Syndrome

s Transverse myelitis

% - Encephalitis

% - Acute Disseminated Encephalomyelitis
% - Subacute Sclerosing Panencephalitis

% ++ Corneal Ulceration
@J ++ Corneal Perforations -
=Py < Central Vein Occlusion

s Myocarditis ==
< Pericarditis

Respiratory Infections*

Otitis Media

Mastoiditis

Bronchopneumonia
Laryngotracheobronchitis (croup)
Bronchiolitis

Giant cell pneumonia

J

*¢

)
0’0

IMMUNE SYSTEM

Reticuloendothelial or
Macrophage system:
s Dysfunction
% Suppression
 TTP
s DIC

3

*¢

3

*¢

3

*¢

)
0’0

Gastrointestinal
Diarrhea (Most common)
Mesenteric Enteritis

*Bacterial Superinfections ~5%

/ /
0’0 0’0

S. pneumoniae H influenzae < Appendicitis
S pyogenes S. aureus < Hepatitis

% Pancreatitis
Symptoms

% severity ranges from mild and less serious
s First 4-6 wks. after an acute phase (and upon the immune functions are disturbance)
s Complications are usually more severe in adults CASES

R/

* And malnourished and immune compromised individuals.



MEASLES

Vaccine : MMR

(Measles, Mumps Rubella)
Measles Immunosuppression

Measles
Vaccination

Long-term benefits of Measles Vaccination:

Preventing measles-associated immune memory loss:

¢ Vaccination protects polymicrobial herd immunity:
Measle Infections; Secondary Infection Complications

s There-by preventing all-cause infectious disease




THE FAMILY THAT
ANTI-VAXXES TOGETHER
INFECTS THE
COMMUNITY TOGETHER!

Humans are social creatures...

"HERD Immunity”

What is the price of admission to belong to Society?










R ] ‘ BIBILOGRAPHY




Bibliography
Avian Influenza

GENERAL INFORMATION

H5 Bird Flu: Current Situation. Bird flu. Avian influenza (bird flu) CDC [Accessed 05/10/2025]
https://www.cdc.gov/bird-flu/situation-summary/index.htmi
Delfaro A. Pink Eye May Be a Symptom of H5N1 Bird Flu (01/10/2025 ) :Updated 02/20/2025 Eye Smatrt.

American Academy of Ophthalmology [Accessed 05/10/2025] https://www.aao.org/eye-health/tips-
prevention/pink-eye-conjunctivitis-bird-flu-avian-influenza

Uyeki TM, Peiris M. Novel Avian Influenza A Virus Infections of Humans. Infect Dis Clin North Am. 2019
Dec;33(4):907-932. doi: 10.1016/j.idc.2019.07.003. PMID: 31668198.

ANIMALS

Van Beusekom M. Spike in avian flu cases in cats triggers worry about human spillover. Topic Avian
Influenza (Bird Flu) CIDRAP. University of Minesota. Accessed [05/10/2025] https://www.cidrap.umn.edu/avian-
influenza-bird-flu/spike-avian-flu-cases-cats-triggers-worry-about-human-spillover

Webster RG. Influenza virus: transmission between species and relevance to emergence of the next human
pandemic. Arch Virol Suppl. 1997;13:105-13. doi: 10.1007/978-3-7091-6534-8_11. PMID: 9413531

Avian Influenza in Birds: Causes and How It Spread: What to know. Bird Flu (Avian Influenza) CDC [Accessed
05/11/2025] https://www.cdc.gov/bird-flu/virus-transmission/avian-in-birds.html



https://www.cdc.gov/bird-flu/situation-summary/index.html
https://www.aao.org/eye-health/tips-prevention/pink-eye-conjunctivitis-bird-flu-avian-influenza
https://www.aao.org/eye-health/tips-prevention/pink-eye-conjunctivitis-bird-flu-avian-influenza
https://www.cidrap.umn.edu/avian-influenza-bird-flu/spike-avian-flu-cases-cats-triggers-worry-about-human-spillover
https://www.cidrap.umn.edu/avian-influenza-bird-flu/spike-avian-flu-cases-cats-triggers-worry-about-human-spillover

Bibliography
Avian Influenza

AVIAN / ANIMAL VACINATION

. Vaccine Protective Against H5N1 Influenza from Cattle. NIH now January 17,2025, National Institute of allergy
an Infectious Disease [Accessed 05/10/2025. https://www.niaid.nih.gov/news-events/h5nl-cattle-flu-vax

. Bird flu vaccination policies by country. Reuters February 17, 2023. [Accessed 05/10/2025]
https://www.reuters.com/business/healthcare-pharmaceuticals/bird-flu-vaccination-policies-by-country-2023-02-17/

. USDA conditionally approves H5N1 poultry vaccine. Nat Biotechnol 43, 461 (2025).
https://doi.org/10.1038/s41587-025-02658-0 Nature Biotechnology 42.461 (2925)

. Lucey DR. U.S. orders 4.8 million doses of a cell-based, adjuvanted H5-vaccine for avian flu
preparedness. Science Speaks Blog. IDSA (last update 06/05/2024) [Accessed 05/05/2025]
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-
vaccine-for-avian-flu-preparedness

ANIMALS

. Van Beusekom M. Spike in avian flu cases in cats triggers worry about human spillover. Topic Avian
Influenza (Bird Flu) CIDRAP. University of Minesota. Accessed [05/10/2025] https://www.cidrap.umn.edu/avian-
influenza-bird-flu/spike-avian-flu-cases-cats-triggers-worry-about-human-spillover


https://www.niaid.nih.gov/news-events/h5n1-cattle-flu-vax
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-vaccine-for-avian-flu-preparedness
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-vaccine-for-avian-flu-preparedness

Bibliography
Avian Influenza

PUBLIC HEALTH

. Highly Pathogenic Avian Influenza A(H5N1) Virus: Interim Recommendations for Prevention, Monitoring, and Public
Health Investigations, Avian influenza CDC 12/26/2024; https://www.cdc.gov/bird-flu/prevention/hpai-interim-

recommendations.html


https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html
https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

Bibliography
Avian Influenza

GENERAL INFORMATION

. H5 Bird Flu: Current Situation. Bird flu. Avian influenza (bird flu) CDC [Accessed 05/10/2025]
https://www.cdc.gov/bird-flu/situation-summary/index.html

AVIAN / ANIMAL VACINATION

. Vaccine Protective Against H5N1 Influenza from Cattle. NIH now January 17,2025, National Institute of allergy
an Infectious Disease [Accessed 05/10/2025. https://www.niaid.nih.gov/news-events/h5nl-cattle-flu-vax

. Bird flu vaccination policies by country. Reuters February 17, 2023. [Accessed 05/10/2025]
https://www.reuters.com/business/healthcare-pharmaceuticals/bird-flu-vaccination-policies-by-country-2023-02-17/

. USDA conditionally approves H5N1 poultry vaccine. Nat Biotechnol 43, 461 (2025).
https://doi.org/10.1038/s41587-025-02658-0 Nature Biotechnology 42.461 (2925)

. Lucey DR. U.S. orders 4.8 million doses of a cell-based, adjuvanted H5-vaccine for avian flu
preparedness. Science Speaks Blog. IDSA (last update 06/05/2024) [Accessed 05/05/2025]
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-
vaccine-for-avian-flu-preparedness

ANIMALS

. Van Beusekom M. Spike in avian flu cases in cats triggers worry about human spillover. Topic Avian
Influenza (Bird Flu) CIDRAP. University of Minesota. Accessed [05/10/2025] https://www.cidrap.umn.edu/avian-
influenza-bird-flu/spike-avian-flu-cases-cats-triggers-worry-about-human-spillover


https://www.niaid.nih.gov/news-events/h5n1-cattle-flu-vax
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-vaccine-for-avian-flu-preparedness
https://www.idsociety.org/science-speaks-blog/2024/u.s.-orders-4.8-million-doses-of-a-cell-based-adjuvanted-h5-vaccine-for-avian-flu-preparedness

Bibliography
Avian Influenza



COVID-19



Long COVID-Post COVID Conditions
Bibliography |

COVID-19 Virology, Epidemiology
* Kenneth M, Hirsch MS, Allyson Bloom A .COVID-19: Epidemiology, virology, and prevention. UpToDate®. January 2023

* Kathy Katella. Omicron, Delta, Alpha, and More: What To Know About the Coronavirus Variants. A quick guide to the coronavirus
variants that have been top-of-mind. Yale Medicine-Family Health, February 3 2023 (Accessed February 2023)

* Achaiah NC, Subbarajasetty SB, Shetty RM. RO and Re of COVID-19: Can We Predict When the Pandemic Outbreak will be Contained?
Indian J Crit Care Med. 2020 Nov;24(11):1125-1127. doi: 10.5005/jp-journals-10071-23649. PMID: 33384521; PMCID: PMC7751056.

* Hagman K, Hedenstierna M, Rudling J, Gille-Johnson P, Hammas B, Grabbe M, Jakobsson J, Dillner J, Ursing J. Duration of SARS-CoV-2
viremia and its correlation to mortality and inflammatory parameters in patients hospitalized for COVID-19: a cohort study. Diagn
Microbiol Infect Dis. 2022 Mar;102(3):115595. doi: 10.1016/j.diagmicrobio.2021.115595. Epub 2021 Nov 17. PMID: 34896666; PMCID:
PMC8595972.

OMICRON VARIENCE

* LiuY, Rocklov J. The effective reproductive number of the Omicron variant of SARS-CoV-2 is several times relative to Delta. )
TPM(C8992231

* Briissow H. COVID-19: Omicron - the latest, the least virulent, but probably not the last variant of concern of SARS-CoV-2.
Microb Biotechnol. 2022 Jul;15(7):1927-1939. doi: 10.1111/1751-7915.14064. Epub 2022 Apr 20. PMID: 35443078; PMCID:
PMC911116

* Cele, S. et al. Omicron extensively but incompletely escapes Pfizer BNT162b2 neutralization. Nature
https://doi.org/10.1038/s41586-021-04387-1 (2021).

* Syed AM, Ciling A, Taha Y, Jennifer A. Doudna JA. Omicron mutations enhance infectivity and reduce antibody neutralization
of SARS-CoV-2 virus-like particles. Edited by Peter Sarnow, Stanford University School of Medicine, Stanford, CA. 119 (31)
€220059211.https://doi.org/10.1073/pnas.2200592119

* Rachael Rettner (23 March 2022). "Coronavirus variants: Facts about omicron, delta and other COVID-19 mutants".
livescience.com.

* Nori W, Ghani Zghair MA. Omicron targets upper airways in pediatrics, elderly and unvaccinated population. World J Clin
Cases. 2022 Nov 16;10(32):12062-12065. doi: 10.12998/wjcc.v10.i32.12062. PMID: 36405264; PMCID: PMC9669854.



Long COVID-Post COVID Conditions
Bibliography I

DEFINATION Long COVID or Post-COVID Conditions

* Long COVID or Post-COVID Conditions. COVID-19, Your Health. CDC Centers for Disease Control and Prevention. Updated. Dec 16,2022.
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html (Accessed February 2023)

* Aclinical case definition of post COVID-19 condition by a Delphi consensus, WHO World Health orginazation 6 October 2021. COVID-
19: Clinical care https://www.who.int/publications/i/item/WHO0-2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021.1

* Logue JK, Franko NM, McCulloch DJ, et al. Sequelae in adults at 6 months after COVID-19 infection. JAMA Netw Open 2021,4(2):e210830-
e210830

« Phillip S, Williams MA, Perspective Confronting Our Next National Health Disaster — Long-Haul Covid, August 12, 2021
N Engl J Med 2021, 385:577-579 DOI: 10.1056/NEJMp2109285

+ Altmann DM, Boyton RJ. Confronting the pathophysiology of long Covid. The BMJ Opinion. December 9, 2020
(https://blogs.bmj.com/bmj/2020/12/09/confronting-the-pathophysiology-of-long-covid/. opens in new tab).Google Scholar

» Patient Tips: Healthcare Provider Appointments for Post-COVID Conditions Your Health. Centers for Disease Control and
Prevention CDC

* ME, Abramoff B, Manaker S, Elmore JG, Finlay G. Evaluation and management of adults with persistent symptoms
following acute illness ("Long COVID") Coronavirus disease 2019 (COVID-19). UpToDate January 2023


https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/post-covid-appointment/index.htmlMikkelsem

Long COVID-Post COVID Conditions
Bibliography Il

LONG COVID-19 BRAIN FOG

* A possible Mechanism behind Brain fog. News and Stories -National Institutes of Health-COVID-19 Research. NIH
https://covid19.nih.gov/news-and-stories/a-possible-mechanism-behind-brain-fog

* Fernandez-Castaiieda, A., Lu, P., Geraghty, etal Mild respiratory COVID can cause multi-lineage neural cell and myelin
dysregulation. Cell, 185(14), 2452—-2468.e16. https://doi.org/10.1016/j.cell.2022.06.008

* Theoharides TC, Cholevas C, Polyzoidis K, Politis A. Long-COVID syndrome-associated brain fog and chemofog: Luteolin to the
rescue. Biofactors. 2021 Mar;47(2):232-241. doi: 10.1002/biof.1726. Epub 2021 Apr 12. PMID: 33847020; PMCID:
PMC8250989.

* Douaud, G, Lee, S., Alfaro-Almagro, F. et al. SARS-CoV-2 is associated with changes in brain structure in UK Biobank. Nature
604, 697-707 (2022). https://doi.org/10.1038/s41586-022-04569-5

LONG COVID-19 THEARPIES

* Andrew E BudsonWhat is COVID-19 brain fog — and how can you clear it? Harvard Health Blog. Havard Health Publishing,
Harvard Medical school. https://www.health.harvard.edu/blog/what-is-covid-19-brain-fog-and-how-can-you-clear-it-
2021030822076

*  Backman I, Macmillian C. Yale Researchers Discover Possible '‘Brain Fog' Treatment for Long COVID. Yale medicine Research & Innovation.
Yale Medicine (December 16,2022Fesharaki-Zadeh A, Lowe N, Arnsten AFT. Clinical experience with the a2A-adrenoceptor agonist,
guanfacine, and N-acetylcysteine for the treatment of cognitive deficits in “Long-COVID19”. Neuroimmunology Reports. 2023;3:100154.
doi: 10.1016/j.nerep.2022.100154. Epub 2022 Nov 25. PMCID: PMC9691274

* Fesharaki-Zadeh A, Lowe N, Arnsten AFT. Clinical experience with the a2A-adrenoceptor agonist, guanfacine, and N-acetylcysteine for
the treatment of cognitive deficits in “Long-COVID19”. Neuroimmunology Reports. 2023;3:100154. doi: 10.1016/j.nerep.2022.100154.
Epub 2022 Nov 25. PMCID: PMC9691274


https://covid19.nih.gov/news-and-stories/a-possible-mechanism-behind-brain-fog
https://doi.org/10.1016/j.cell.2022.06.008
https://www.health.harvard.edu/blog/what-is-covid-19-brain-fog-and-how-can-you-clear-it-2021030822076
https://www.health.harvard.edu/blog/what-is-covid-19-brain-fog-and-how-can-you-clear-it-2021030822076

Long COVID-Post COVID Conditions
Bibliography

COVID 19 taste and smell

» Zazhytska M, Kodra A, Hoagland D et al. Non-cell-autonomous disruption of nuclear architecture as a potential cause of
COVID-19 intuced anosomia. Article/ Volume 185. ISSUE 6 P1052-1064 March 2022.
DOl:https://doi.org/10.1016/j.cell.2022.01.02

COVID 19 Neurobiology

* Michelle Monje and Akiko Iwasaki. Perspective: The neurobiology of long COVID. Neuron. Published” October 06/2022,
DOl:https??doi.org/10.1016/j.neuron.2022.10.006

* Nasserie T, Hittle M, Goodman SN. Assessment of the Frequency and Variety of Persistent Symptoms Among Patients With
COVID-19: A Systematic Review. JAMA Netw Open. 2021;4(5):e2111417. doi:10.1001/jamanetworkopen.2021.11417

* Mazza, M.G,, Palladini, M., De Lorenzo, R., Magnaghi et al Persistent psychopathology and neurocognitive impairment in
COVID-19 survivors: Effect of inflammatory biomarkers at three-month follow-up. Brain Behav. Immun. 94, 138-147.

https://doi.org/ 10.1016/j.bbi.2021.02.021.

COVID-19 Neurocognitive Epidemiology

* Nasserie T, Hittle M, Goodman SN. Assessment of the Frequency and Variety of Persistent Symptoms Among Patients With
COVID-19: A Systematic Review. JAMA Netw Open. 2021;4(5):e2111417. doi:10.1001/jamanetworkopen.2021.11417

* Mazza, M.G., Palladini, M., De Lorenzo, R., Magnaghi et al Persistent psychopathology and neurocognitive impairment in
COVID-19 survivors: Effect of inflammatory biomarkers a tthree-month follow-up. Brain Behav. Immun. 94, 138-147.
https://doi.org/10.1016/j.bbi.2021.02.021.

* Becker, J.H,, Lin, J.J., Doernberg, M., Stone, K., Navis, A., Festa, J.R., and Wisnivesky, J.P. (2021). Assessment of Cognitive
Function in Patients After COVID-19 Infection. JAMA Netw. Open 4, e2130645.

* Xu, E, Xie, Y., and Al-Aly, Z. (2022). Long-term neurologic outcomes of COVID-19. Nat. Med. https://doi.org/10.1038/s41591-
022-02001-z


https://doi.org/10.%201001/jamanetworkopen.2021.30645
https://doi.org/10.%201001/jamanetworkopen.2021.30645

Long COVID-Post COVID Conditions
Bibliography

LONG COVID 19 REVIEW

Davis HE, McCorkell L, Vogel JM, Topol EJ. Long COVID: major findings, mechanisms an
recommendations. Nature Reviews Microbiology | Volume 21 | March 2023 | 133-146



Coronavirus

Bibliography |

COVID-19

GENERAL

Mcintosh K, Hirsch M , Allyson Bloom A. Coronaviruses, UpToDate® Literature review current through: Jan 2020

World experts and funders set priorities for COVID-19 research.12 February 2020 News release Geneva, Switzerland.
Newsroom. World Health Organization, WHO. https://www.who.int/news-room/detail/12-02-2020-world-experts-and-funders-
set-priorities-for-covid-19-research

Perlman S. Another Decade, Another Coronavirus February 20, 2020 N Engl J Med 2020; 382:760-762 DOI:
10.1056/NEJMe2001126

TAXONOMY

Coronavirus From Wikipedia, the free encyclopedia. https://en.wikipedia.org/wiki/Coronavirus

Chan JF, Lau SK, To KK, Cheng VC, Woo PC, Yuen KY. Middle East respiratory syndrome coronavirus: another
zoonotic betacoronavirus causing SARS-like disease. Clin Microbiol Rev. 2015;28:465-522. doi:10.1128/CMR.00102-14.

HISTORY & DISCOVERY

Kahn JS, Mcintosh, KM. History and Recent Advances in Coronavirus Discovery. Supplement Article The Pediatric
Infectious Disease Journal: November 2005 - Volume 24 - Issue 11 - p S223-S227doi: 10.1097/01.inf.0000188166.17324.6.
https://journals.lww.com/pidj/fulitext/2005/11001/history_and_recent_advances_in_coronavirus.12.aspx

Tyrrell DA, Bynoe ML. Cultivation of viruses from a high proportion of patients with colds. Lancet. 1966;1:76—77.

Mcintosh K, Ellis EF, Hoffman LS, Lybass TG, Eller JJ, Fulginiti VA. Association of viral and bacterial respiratory
infection with exacerbations of wheezing in young asthmatic children. Chest. 1973;63(suppl):43S.

Falsey AR, McCann RM, Hall WJ, et al. The “common cold” in frail older persons: impact of rhinovirus and
coronavirus in a senior daycare center. J Am Geriatr Soc. 1997;45:706—711.

Falsey AR, Walsh EE, Hayden FG, et al. Rhinovirus and coronavirus infection-associated hospitalizations among
older adults. J Infect Dis. 2002;185:1338-1341.

Rachel L. Graham, Ralph S. Baric Recombination, Reservoirs, and the Modular Spike: Mechanisms of Coronavirus
Cross-Species Transmission. Journal of Virology Mar 2010, 84 (7) 3134-3146; DOI: 10.1128/JV1.01394-09



https://www.who.int/news-room/detail/12-02-2020-world-experts-and-funders-set-priorities-for-covid-19-research
https://www.who.int/news-room/detail/12-02-2020-world-experts-and-funders-set-priorities-for-covid-19-research
https://en.wikipedia.org/wiki/Coronavirus
https://journals.lww.com/pidj/fulltext/2005/11001/history_and_recent_advances_in_coronavirus.12.aspx

Coronavirus

Bibliography I

COVID-19

CORONAVIRUS EPIDEMIOLOLGY

Mclintosh K, Hirsch M , Allyson Bloom A. Coronaviruses, UpToDate® Literature review current through: Jan 2020
Mclintosh K, Kapikian AZ, Turner HC, et al. Seroepidemiologic studies of coronavirus infection in adults and children.
Am J Epidemiol. 1970;91(6):585.

Robin Young and Katherine Simpson. Scientists Try To Pinpoint Animal Origins Of COVID-19. Here and Now. February
13, 2020 https://www.wbur.org/hereandnow/2020/02/13/new-coronavirus-origins-deaths\

Bei Li, Hao-Rui Si, Yan Zhu, Xing-Lou Yang, et al. Discovery of Bat Coronaviruses through Surveillance and Probe
Capture-Based Next-Generation Sequencing. Matthew B. Frieman, Editor. M Sphere, American Society for Microbiology
DOI: 10.1128/mSphere.00807-19

World Health Organization Coronavirus disease (COVID-19) technical guidance
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance

Centers for Disease Control and Prevention Information for Healthcare Professionals
https://www.cdc.gov/coronavirus/2019ncov/hcp/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronaviru
$%2F2019-ncov%2Fguidance-hcp.html

Michigan Department of Health & Human Services. Michigan.gov Coronavirus. Coronavirus Disease. 2019 (COVID-
19) Michigan Datahttps://www.michigan.gov/coronavirus

COVID-19 CORONAVIRUS OUT BREAK (Updates) Worldometer Coronovirus Populations
https://www.worldometers.info/coronavirus/

What is R,: gauging Contagiousness of infection, COVID-19, Latest updates and resources. Health Line
https://www.healthline.com/health/r-nought-reproduction-number#rsubsubvalues

Lirong Zou, Feng Ruan, Mingxing . SARS-CoV-2 Viral Load in Upper Respiratory Specimens of Infected Patients March
19, 2020 N Engl J Med 2020; 382:1177-1179 DOI: 10.1056/NEJMc200173



https://www.wbur.org/hereandnow/2020/02/13/new-coronavirus-origins-deaths/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance
https://www.cdc.gov/coronavirus/2019ncov/hcp/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fguidance-hcp.html
https://www.cdc.gov/coronavirus/2019ncov/hcp/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fguidance-hcp.html
https://www.worldometers.info/coronavirus/
https://www.healthline.com/health/r-nought-reproduction-number#rsubsubvalues

Coronavirus

Bibliography Il

COVID-19

GENERAL SYNDROMES
COVID-19 OUT BREAK ORIGIN

Wuhan China:
. Wuhan. From Wikipedia, the free encyclopedia. https://en.wikipedia.org/wiki\Wuhan
. "Focus on Wuhan, China". The Canadian Trade Commissioner Service. Archived from the original on December
12, 2013.

Huanan Seafood Wholesale Market :

. Huanan Seafood Wholesale Market .From Wikipedia, the free encyclopedia.
https://en.wikipedia.org/wiki/Huanan_Seafood_Wholesale Market

. The West Blames the Wuhan Coronavirus on China's Love of Eating Wild Animals. The Truth Is More
Complex". Time. 24 January 2020.

. Deadly Virus Finds a Breeding Ground in China’s Food Markets. Business. Bloomberg News January 20,
2020, 4:.00 PM EST Updated on January 20, 2020, 11:08 PM EST

. Wuhan seafood market may not be source of novel virus spreading globally By Jon Cohen . AAAS, Science
ScienceMAG.org Jan. 26, 2020, 11:25 PM https://www.sciencemad.org/news/2020/01/wuhan-seafood-market-
may-not-be-source-novel-virus-spreading-globally

. WHO Director-General's opening remarks at the media briefing on COVID-19 - 24 February 2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-
19---24-february-2020 (Accessed on February 26, 2020)



https://www.sciencemag.org/news/2020/01/wuhan-seafood-market-may-not-be-source-novel-virus-spreading-globally
https://www.sciencemag.org/news/2020/01/wuhan-seafood-market-may-not-be-source-novel-virus-spreading-globally

Coronavirus

Bibliography IV

COVID-19

GENERAL SYNDROMES
Severe Acute Respiratory Syndrome SARS- CoV

WHO Disease . outbreak news: acute respiratory syndrome in China. Date: Feb 11, 2003
https://www.who.int/csr/don/2003_02 11/en/

. World Health Organization. Summary of probable SARS cases with onset of ililness from 1 November 2002
to 31 July 2003 (based on data as of the 31 December 2003).
http://www.who.int/csr/sars/country/table2004_04 21/en/index.html (Accessed on December 01, 2009).

Middle East Respiratory Syndrome Coronavirus (MERS-CoV )

. Mohr, H.A., Al-Tawfig, J.A. & Memish, Z.A. Middle East Respiratory Syndrome Coronavirus (MERS-CoV )
origin and animal reservoir. Virol J 13, 87 (2016). https://doi.org/10.1186/s12985-016-0544-0

. Zaki AM, Boheemena S, Bestebroer TIM, Osterhaus A, Fouchier R. Isolation of a novel coronavirus from a
man with pneumonia in Saudi Arabia. N Engl J Med. 2012;367:1814—20. doi:10.1056/NEJMo0al1211721

. Middle East respiratory syndrome coronavirus (MERS-CoV ), World Health Organization (“WHO”)
https://www.who.int/emergencies/mers-cov/en/


https://www.who.int/csr/don/2003_02_11/en/

Coronovirus

Bibliography V

COVID -19

. Heymann DL, Shindo N. COVID-19: what is next for public health? LANCET. on behalf of the WHO Scientific and
Technical Advisory Group for Infectious Hazards Published: February 13, 2020DOI:https://doi.org/10.1016/S0140-
6736(20)30374-3Published: February 13,

. LuR, Zhao X LiJ etal. Genomic characterization and epidemiology of 2019 novel coronavirus: implications for
virus origins and receptor binding. Lancet. 2020; (published online Jan 29. https://doi.org/10.1016/S0140-
6736(20)30251-8.

. Chan JF-W Yuan S Kokka-H et al. A familial cluster of pneumonia associated with the 2019 novel coronavirus
indicating person-to-person transmission: a study of a family cluster.

Lancet. 2020; (published online Jan 24. https://doi.org/10.1016

CLINICAL DISEASE: COVID-19

. Transmission of Novel Coronavirus (2019-nCoV)". Centers for Disease Control and Prevention. 27 January 2020.

. Symptoms of Novel Coronavirus (2019-nCoV) | CDC". U.S. Centers for Disease Control and Prevention (CDC). 10
February 2020.

. Current risk assessment on the novel coronavirus situation, 15 February 2020. European Centre for Disease
Prevention and Control. Retrieved 16 February 2020

. Huang C, Wang Y, Li X et.al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China.
Lancet. 2020

. Chen N, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet. 2020

. Centers for Disease Control and Prevention. Interim Clinical Guidance for Management of Patients with Confirmed
2019 Novel Coronavirus (2019-nCoV) Infection, Updated February 12, 2020. https://www.cdc.gov/coronavirus/2019-
ncov/hcp/clinical-guidance-management-patients.html (Accessed on February 14, 2020)


https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016

Coronavirus

Bibliography VI

COVID-19

CLINICAL DISEASE COVID-19 I

. Holshue ML, Bolt Lindquist First Case of 2019 Novel Coronavirus in the United States March 5, 2020N Engl J Med
2020; 382:929-936 DOI: 10.1056/NEJM0a2001191 COVID-19 pneumonia. (Chest X ray) Case contributed by Medico
Assistente Dr, Chong Keng Sang, Sam. https://radiopaedia.org/cases/covid-19-pneumonia-2?lang=gb

. Centers for Disease Control and Prevention. Interim Clinical Guidance for Management of Patients with Confirmed 2019
Novel Coronavirus (2019-nCoV) Infection, Updated February 12, 2020. https://www.cdc.gov/coronavirus/2019-
ncov/hcp/clinical-guidance-management-patients.html (Accessed on February 14, 2020).

. World Health Organization. Novel Coronavirus (2019-nCoV) technical guidance: Patient management.
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management (Accessed on
February 02, 2020)

. Whitney J. Palmer Chest CT Findings Reflect Time of Coronavirus 19 (COVID-19) Disease Course. Diagnostic Imaging
Life Science February 21, 2020 CT, Emerging Infectious Diseases

. Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19) [Pdf] - World Health Organization,
Feb. 28, 2020

. Lauer S, Grantz KH, Bi Q, et al The Incubation Period of Coronavirus Disease 2019 (COVID-19) From Publicly
Reported Confirmed Cases: Estimation and Application Ann Intern Med. 2020;

. Chan JF, Yuan S, Kok KH, et al. A familial cluster of pneumonia associated with the 2019 novel coronavirus indicating
person-to-person transmission: a study of a family cluster. Lancet. 2020;395(10223):514. Epub 2020 Jan 24

. Wei-jie Guan, Zheng-yi Ni,Yu Hu,et al. Clinical Characteristics of Coronavirus Disease 2019 in China
New England Journal of Medicine .February 28, 2020 DOI: 10.1056/NEJM0a2002032



https://radiopaedia.org/cases/covid-19-pneumonia-2?lang=gb

Coronavirus

Bibliography VI

COVID-19

TESTING

Liu YC, Liao CH, Chang CF, Chou CC, Lin YR A Locally Transmitted Case of SARS-CoV-2 Infection in Taiwan. N Engl
J Med. 2020;

Brian P. Dunleav Slow testing may be skewing numbers of U.S. COVID-19 survivors, deaths, Health news. UPI
https://www.upi.com/Health_News/2020/03/13/Slow-testing-may-be-skewing-numbers-of-US-COVID-19-survivors-
deaths/5571584118325/?mpst=2

Pregnancy : Post Partum Neonatal Infections Coronavirus 2019

Mcintosh K, Hirsch MS Bloom A. Coronavirus disease 2019 (COVID-19) SPECIAL POPULATIONS : Pregnant women
UpToDate® Jan 2020. | updated: Feb 24, 202

Chen H, Guo J, Wang C, et al. Clinical characteristics and intrauterine vertical transmission potential of COVID-19
infection in nine pregnant women: a retrospective review of medical records Lancet. 2020;

Qiao J. What are the risks of COVID-19 infection in pregnant women? Lancet. 2020;
Zhu H, Wang L, Fang C, et al. Clinical analysis of 10 neonates born to mothers with 2019-nCoV. Trans| Pediatr. 2020;
Arch Pathol Lab Med. 2020 Mar 17. doi: 10.5858/arpa.2020-0901-SA. [Epub ahead of print]

Schwartz DA .An Analysis of 38 Pregnant Women with COVID-19, Their Newborn Infants, and Maternal-Fetal
Transmission of SARS-CoV-2: Maternal Coronavirus Infections and Pregnancy Outcomes. Arch Pathol Lab Med.
2020 Mar 17. doi: 10.5858/arpa.2020-0901-SA.

Q&A on COVID-19, pregnancy, childbirth and breastfeeding 18 March 2020 | Q&A World Health Organization
https://www.who.int/news-room/g-a-detail/g-a-on-covid-19-pregnancy-childbirth-and-breastfeeding



Coronavirus

Bibliography VI

COVID-19

Pregnancy : Post Partum Neonatal Infections Coronavirus 2019

Mclintosh K, Hirsch MS Bloom A. Coronavirus disease 2019 (COVID-19) SPECIAL POPULATIONS : Pregnant women
UpToDate® Jan 2020. | updated: Feb 24, 202

Chen H, Guo J, Wang C, et al. Clinical characteristics and intrauterine vertical transmission potential of COVID-19
infection in nine pregnant women: a retrospective review of medical records Lancet. 2020;

Qiao J. What are the risks of COVID-19 infection in pregnant women? Lancet. 2020;
Zhu H, Wang L, Fang C, et al. Clinical analysis of 10 neonates born to mothers with 2019-nCoV. Trans| Pediatr. 2020;

CHILDREN

Coronavirus Disease-2019 (COVID-19) and Children Frequently Asked Questions and Answers. Coronavirus
Disease 2019 (COVID-19) Centers for Disease Control and Prevention. Atlanta
Georgiahttps://www.cdc.gov/coronavirus/2019-ncov/prepare/children-

fag.html?CDC_AA refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fspecific-
groups%?2Fchildren-faqg.html

Ravin K. Coronavirus (COVID-19) KidsHealth / for Parents / Coronavirus (COVID-19) Kidshealth fro, Nemours.
ttps://kidshealth.org/en/parents/coronavirus.html

Joseph Guzman Scientists are wondering: Are children immune from coronavirus? Children don’t seem to be
catching the coronavirus at the same rate as adults, and the ones that do typically experience mild symptoms or
none at all. Changing America / well being Changing America https://thehill.com/changing-america/well-being/487504-
children-arent-immune-to-coronavirus-but-theyve-largely-been

Xu, Y., Li, X., Zhu, B. et al. Characteristics of pediatric SARS-CoV-2 infection and potential evidence for persistent
fecal viral shedding. Nat Med (2020). https://doi.org/10.1038/s41591-020-0817-4]

Xiaoxia Lu, ligiong Zhang,Hui Du, Wuhan Children’s Hospital, Wuhan, China SARS-CoV-2 Infection in Children
Correspondence. March 18, 2020 New England Journal of Medicine DOI 101056/NEJMc2005073



https://thehill.com/changing-america/well-being/487504-children-arent-immune-to-coronavirus-but-theyve-largely-been
https://thehill.com/changing-america/well-being/487504-children-arent-immune-to-coronavirus-but-theyve-largely-been
https://doi.org/10.1038/s41591-020-0817-4

Coronavirus

Bibliography VIII

COVID-19

VACCINE

Xintian Xu,, Ping Chen, Jingf ang Wang, et al. Evolution of the novel coronavirus from the ongoing Wuhan outbreak
and modeling of its spike protein for risk of human transmission. SCIENCE CHINA Life Sciences, Jan 21, 2020.
https://doi.org/10.1007/s11427-020-1637-5

GSK gives Clover adjuvant for vaccine against 'indispensable’ COVID-19 protein. Nick Paul Taylor | Feb 24, 2020
7:30am. Biotech. FirceBiotech. https://www.fiercebiotech.com/biotech/gsk-gives-clover-adjuvant-for-vaccine-against-
indispensable-covid-19-protein

University of Queensland COVID-19 Vaccine Goes Into test Production by Global Biodefense23 Feb 2020. Global
Biodefense. https://globalbiodefense.com/2020/02/23/university-of-queensland-covid-19-vaccine-goes-into-test-production/

COVID-19 Vaccine Will Close in on the Spikes, Ricki Lewi, PhD, Posted February 20, 2020. DNA Science Blog Genetics
in context. PLOS/ Blogs: Diverse perspectives on science and Medicine.
https://blogs.plos.org/dnascience/2020/02/20/covid-19-vaccine-will-close-in-on-the-spikes/

Newer Vaccine Technologies Deployed to Develop COVID-19 Shot. Home News & Opinion The Scientist: Exploring
Life, inspiring innovation. Abby Olena Feb 21.2020. https://www.the-scientist.com/news-opinion/newer-vaccine-
technologies-deployed-to-develop-covid-19-shot-67152

Drug maker Ships First Experimental Coronavirus Vaccine for Human use. Wall Street Journal, Tuesday 24 February
2020

Drug maker Moderna Delivers First Experimental Coronavirus Vaccine for Human Testing Clinical trial is expected
to start in April, as epidemic originating in China spurs quick response. Health. Wall Street Journal February 25,
2020 https://www.wsj.com/articles/drugmaker-moderna-delivers-first-coronavirus-vaccine-for-human-testing-11582579099



https://blogs.plos.org/dnascience/2020/02/20/covid-19-vaccine-will-close-in-on-the-spikes/
https://www.the-scientist.com/news-opinion/newer-vaccine-technologies-deployed-to-develop-covid-19-shot-67152
https://www.the-scientist.com/news-opinion/newer-vaccine-technologies-deployed-to-develop-covid-19-shot-67152
https://www.wsj.com/articles/drugmaker-moderna-delivers-first-coronavirus-vaccine-for-human-testing-11582579099

Coronavirus

Bibliography IX

COVID-19

Treatment

. NIH clinical trial of remdesivir to treat COVID-19 begins Study enrolling hospitalized adults with COVID-19
in Nebraska Tuesday, News Release Tuesday: February 25, 2020, National Institute of health
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-remdesivir-treat-covid-19-begins

. Wang, M., Cao, R., Zhang, L. et al. Remdesivir and chloroquine effectively inhibit the recently emerged
novel coronavirus (2019-nCoV) in vitro. Cell Res (2020). https://doi.org/10.1038/s41422-020-0282-0

. Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phosphate has shown apparent efficacy in treatment of
COVID-19 associated pneumonia in clinical studies. Letter Bioscan Trends. 2020 Feb 19. com doi:
10.5582/bst.2020.01047.https://www.jstage.jst.go.jp/article/bst/advpub/O/advpub_2020.01047/_article

. Treatment for Coronavirus Disease (COVID-19) Health line: Covid-19 Latest updates and resources
https://www.healthline.com/health/coronavirus-treatment



https://www.nih.gov/news-events/news-releases/nih-clinical-trial-remdesivir-treat-covid-19-begins
https://doi.org/10.1038/s41422-020-0282-0

Coronavirus

Bibliography IX

COVID-19

Infection Control for Suspected or Confirmed cases

World Health Organization. Infection prevention and control during health care when novel coronavirus
(nCoV) infection is suspected. January 25, 2020. https://www.who.int/publications-detail/infection-prevention-
and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125 (Accessed on
February 04, 2020).

Centers for Disease Control and Prevention. Interim Infection Prevention and Control Recommendations for
Patients with Confirmed 2019 Novel Coronavirus (2019-nCoV) or Patients Under Investigation for 2019-
nCoV in Healthcare Settings. February 3, 2020. https://www.cdc.gov/coronavirus/2019-nCoV/hcp/infection-
control.html (Accessed on February 04, 2020).

HEALTH CARE WORKER EXPOSURE

Interim U.S. Guidance for Risk Assessment and Public Health Management of Healthcare Personnel with
Potential Exposure in a Healthcare Setting to Patients with Coronavirus Disease 2019 (COVID-19).
Coronavirus Disease 2019 (COVID-19) Healthcare Personnel with Potential Exposure to COVID-19Centers for
Disease Control and Prevention, Atlanta Georgia. https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-
assesment-hcp.html



Coronavirus

Bibliography IX

Christine Sparks. How to properly Disinfect your Airplane Seat. Health & wellness, Smarter travel. Jan 31,202
https://www.smartertravel.com/disinfect-airplane-seat/

Flu season tips: how to properly disinfect your airline seat. USA today , Feb 9, 2020
https://www.usatoday.com/story/travel/advice/2020/02/09/flu-season-tips-how-properly-disinfect-your-airplane-
seat/4681653002/

Kwok Y.L.A., Gralton J., McLaws M.-L. Face touching: A frequent habit that has implications for hand
hygiene 2015) American Journal of Infection Control, 43 (2), pp. 112-114
https://www.ajicjournal.org/article/S0196-6553(14)01281-4/fulltext

TANYA SNYDER and BRIANNA GURCIULLO ,CDC warns against long plane trips and cruises as
coronavirus cases mount The CDC now recommends that travelers "defer all cruise ship travel worldwide.
Health care. Politico . 03/08/3030:0914 PM EDT https://www.politico.com/news/2020/03/08/cdc-warns-plane-trips-
cruises-coronavirus-124153

Amazon Dogged by Price Gouging as Coronavirus Fears Grow Third-party sellers on the website
charging as much as six times the normal price for virus-killing supplies; $50 for a two-pack of Purell.
Business. Wall Street Journal March 9,2020 https://www.wsj.com/articles/amazon-dogged-by-price-gouging-as-
coronavirus-fears-grow-11583417920

Vinayak Kumar and Sony Salzman. COVID-19 can last a few days on surfaces, according to new experiment

findings Findings emphasize the importance of sanitizing cellphones and surfaces. March 13, 2020, 6:12
PM. ABC news https://abcnews.go.com/Health/covid19-days-surfaces-experiment-findings/story?id=69569397



https://www.usatoday.com/story/travel/advice/2020/02/09/flu-season-tips-how-properly-disinfect-your-airplane-seat/4681653002/
https://www.usatoday.com/story/travel/advice/2020/02/09/flu-season-tips-how-properly-disinfect-your-airplane-seat/4681653002/
https://www.ajicjournal.org/article/S0196-6553(14)01281-4/fulltext
https://www.politico.com/news/2020/03/08/cdc-warns-plane-trips-cruises-coronavirus-124153
https://www.politico.com/news/2020/03/08/cdc-warns-plane-trips-cruises-coronavirus-124153
https://www.wsj.com/articles/amazon-dogged-by-price-gouging-as-coronavirus-fears-grow-11583417920
https://www.wsj.com/articles/amazon-dogged-by-price-gouging-as-coronavirus-fears-grow-11583417920

INFLUENZA



Bibliography
Influenza

. Brief history Of virus
. Lustig A, Levine AJ. One Hundred Years of Virology . Journal of Virology, Aug. 1992,p. 4629-4631. 0022-538X/084629-03$03.00/0
. Ivanovski, D 1882. Concerning the mosaic disease of the tobacco plant. St. Petsb. Acad. Imp. Sci Bul. 35:67-70

. Types of influenza virus . Seasonal Flu. Influenza. CDC Atlanta Georgia https://www.cdc.gov/flu/about/viruses/types.htm

. Baldo V, Bertoncello C, Cocchio S, Fonzo M, Pillon P, Buja A, Baldovin T. The new pandemic influenza A/(H1N1)pdmO9 virus: is it really "new"? J Pre
Hyg. 2016;57(1):E19-22. PMID: 27346935; PMCID: PMC4910438.



Bibliography
Influenza

Highlights in the History of Avian Influenza (Bird Flu) Timeline — 1960 — 1999. Avain flu. Influenza (flu). CDC, Centers for Disease
control and prevention. https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm

Poovorawan Y, Pyungporn S, Prachayangprecha S, Makkoch J. Global alert to avian influenza virus infection: from H5N1
to H7N9. Pathog Glob Health. 2013 Jul;107(5):217-23. doi: 10.1179/2047773213Y.0000000103. PMID: 23916331; PMCID:
PMC4001451.

H5N1 Bird Flu: Current Situation Summary: Update April 22,2024. Current Situation. Avian Flu. Influenza(Flu) CDC .
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm

Animal and Plant Health Inspection Service

Detection of Highly Pathogenic Avian Inlluenza in Mammals (Last update April 01, 2024). Animal and Plant Health
Inspection Services U.S. DEPARTMENT OF AGRICULTURE https://www.aphis.usda.gov/livestock-poultry-
disease/avian/avian-influenza/hpai-detections/mammals

Highly Pathogenic Avian Influenza Updates in Michigan. Avian Influenza Agriculture & Rural Development.
https://www.michigan.gov/mdard



https://www.cdc.gov/flu/avianflu/timeline/avian-timeline-1960-1999.htm
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://www.aphis.usda.gov/
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/mammals
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/mammals

Bibliography
Influenza

VIRUS

« Slide Background: Clinical Virology: In the Department of Pathology. Stanford School of Medicine
http://clinicalvirology.stanford.edu

« Discovery of the first virus, the tobacco mosaic virus: 1892 or 18987?. National Library of Medicine
C R Acad Sci Il 2001 Oct;324(10):929-33. doi: 10.1016/s0764-4469(01)01368-3.

« Bos L. Beijerinck's work on tobacco mosaic virus: historical context and legacy. Philos Trans R
Soc Lond B Biol Sci. 1999 Mar 29;354(1383):675-85. doi: 10.1098/rstb.1999.0420. PMID: 10212948;
PMCID: PMC1692537.

« Mammas IN, Drysdale SB, Theodoridou M, Greenough A, Spandidos DA. Viruses, vaccinations and
RSV: Exploring terminology in paediatric virology. Exp Ther Med. 2020 Dec;20(6):300. doi:
10.3892/etm.2020.9430. Epub 2020 Oct 30. PMID: 33209144; PMCID: PMC7668151

«  Martin Willem Beijerinck, Father of virology. Artis Mocrobia.
https://www.micropia.nl/en/discover/microbiology/father-virology

BALTIMORE VIRAL CLASSIFICATION

« Baltimore D. Expression of animal virus genomes. Bacteriol Rev. 1971 Sep;35(3):235-41. doi:
10.1128/br.35.3.235-241.1971. PMID: 4329869; PMCID: PMC378387.

«  Mahmoudabadi G, Phillips R. A comprehensive and quantitative exploration of thousands of viral
genomes. Elife. 2018 Apr 19;7:€31955. doi: 10.7554/eLife.31955. PMID: 29624169; PMCID:
PMC5908442

« Types of Influenza Virus. Influenza (flu) Center for Disease Control an Prevention
https://www.cdc.gov/flu/about/viruses/types.htm



Bibliography
Influenza

Influenza Vaccine
VACCINE BENEFIT

Vaccine Effectiveness Figure. Effectiveness of Seasonal Flu Vaccines from the 2004-2018 Flu Seasons.
Centers for Disease Control and Prevention CDC
https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm (Accessed 09/30/2018)

Rondy M, El Omeiri N, Thompson MG et al Effectiveness of influenza vaccines in preventing severe
influenza illness among adults: A systematic review and meta-analysis of test-negative design case-
control studies. J Infect. 2017 Nov;75(5):381-394. doi: 10.1016/}.jinf.2017.09.010. Epub 2017 Sep 18.

Udell JAL, Zawi R, Bhatt DL, et al. Association between influenza vaccination and cardiovascular
outcomes in high-risk patients: a meta-analysis. JAMA 2013 Oct 23;310(16):1711-20. doi:
10.1001/jama.2013.279206.

Nichol KL, Leslie Baken L, Nelson A. Relation between Influenza Vaccination and Outpatient Visits,
Hospitalization, and Mortality in Elderly Persons with Chronic Lung Disease. Ann Intern Med.
1999;130(5):397-403. DOI: 10.7326/0003-4819-130-5-199903020-00003

Thompson MG, Li DK, Shifflett P, et al. Effectiveness of seasonal trivalent influenza vaccine for preventing
influenza virus illness among pregnant women: a population-based case-control study during the 2010-
2011 and 2011-2012 influenza seasons. Clin Infect Dis. 2014 Feb;58(4):449-57. doi: 10.1093/cid/cit750. Epub
2013 Nov 26.

VACCINE EFFECTIVNESS

Vaccine Effectiveness - How Well Does the Flu Vaccine Work? Questions & Answers. Centers for Disease
Control and Prevention CDC https://www.cdc.gov/flu/about/qa/vaccineeffect.htm Accessed 09/30/2108

Vaccine Effectiveness Figure. Effectiveness of Seasonal Flu Vaccines from the 2004-2018 Flu Seasons.
Centers for Disease Control and Prevention CDC
https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm (Accessed 09/30/2018



https://www.ncbi.nlm.nih.gov/pubmed/?term=Rondy%20M%5bAuthor%5d&cauthor=true&cauthor_uid=28935236
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Omeiri%20N%5bAuthor%5d&cauthor=true&cauthor_uid=28935236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20MG%5bAuthor%5d&cauthor=true&cauthor_uid=28935236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Udell%20JA%5bAuthor%5d&cauthor=true&cauthor_uid=24150467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zawi%20R%5bAuthor%5d&cauthor=true&cauthor_uid=24150467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatt%20DL%5bAuthor%5d&cauthor=true&cauthor_uid=24150467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20MG%5bAuthor%5d&cauthor=true&cauthor_uid=24280090
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20DK%5bAuthor%5d&cauthor=true&cauthor_uid=24280090
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shifflett%20P%5bAuthor%5d&cauthor=true&cauthor_uid=24280090
https://www.cdc.gov/flu/about/qa/vaccineeffect.htm%20Accessed%2009/30/2108
https://www.cdc.gov/flu/professionals/vaccination/effectiveness-studies.htm

Bibliography
Influenza

HISTORY OF INFLUENZA
HISTORY: Influenza/ H influenza Continued

. PHOTO: Richard Pfeiffer (standing), the German microbiologist credited with the discovery of endotoxin picture here with Robert Koch
(seated). Research-gate. https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-
discovery-of fig2 44646474 (accessed 04/07/20240)

. PHOTO: “Tout Le Monde L’a (ter) L’Infuwnza! Toney JH, Ishack S. A Pandemic of Confusion American Scientist
https://www.americanscientist.org/article/a-pandemic-of-confusion

. Hugh CA. the first use of an antibiotic in America. Historical essay. Am J Dis Child/Vol 128. August 1974 pg 207-2011
https://jamanetwork.com/journals/jamapediatrics/article-abstract/505653 (Accessed 04/04/2024)

. Olitsky PK, Gates FL. EXPERIMENTAL STUDIES OF THE NASOPHARYNGEAL SECRETIONS FROM INFLUENZA PATIENTS : X.
THE IMMUNIZING EFFECTS IN RABBITS OF SUBCUTANEOUS INJECTIONS OF KILLED CULTURES OF BACTERIUM
PNEUMOSINTES. J Exp Med. 1922 Nov 30;36(6):685-96. doi: 10.1084/jem.36.6.685. PMID: 19868702; PMCID: PMC2128393. The
families oand genera

o Smith W, Manac MD, Andrews CH, et al. Virus obtained from influenza patients. The Lancet (July 8 1933) DOI:http//doi/10.1016/S0140-
6736(00)78541-2

. Winslow CE, Broadhurst J, Buchanan RE, et al: of the bacteria: Final report of the Committee of the Society of American
Bacteriologists on characterization and classification of bacterial types. J Bacteriol 5:191-229, 1920

H5N2 “Bird Influenza
. Emergence and Evolution of H5N1 Bird flu Text version. Influenza (Fu) CDC Atlanta Georgia
https://www.cdc.gov/flu/avianflu/communication-resources/bird-flu-origin-infographic.html

. Sims LD, Ellis TM, Liu KK, Dyrting K, Wong H, Peiris M, Guan Y, Shortridge KF. Avian influenza in Hong Kong 1997-2002. Avian Dis.
2003;47(3 Suppl):832-8. doi: 10.1637/0005-2086-47.53.832. PMID: 14575073.


https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-discovery-of_fig2_44646474
https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-discovery-of_fig2_44646474
https://www.americanscientist.org/article/a-pandemic-of-confusion
https://jamanetwork.com/journals/jamapediatrics/article-abstract/505653

Bibliography

Influenza

Influenza Epidemic and Pandemics Viral Origins

. Background Slide Darwin: Celling point: scientist makes Darwin's Origin of Species with bacteria The Guardian
https://www.theguardian.com/books/2016/apr/08/bacteria-illustrate-darwins-origin-of-species



Bibliography

Influenza

HISTORY OF INFLUENZA

Berche P. The Spanish flu. Presse Med. 2022 Sep;51(3):104127. doi: 10.1016/j.lpm.2022.104127. Epub 2022 Jun 1. PMID: 35661699
https://pubmed.ncbi.nlm.nih.gov/35661699/ (Accessed 04/09/2024)

The History of Influenza. Flu https://www.flu.com/Articles/2022/The-History-of-Influenza (Accessed 04/09/2024)

Hannoun, C. (2013). The evolving history of influenza viruses and influenza vaccines. Expert Review of Vaccines, 12(9), 1085—
1094. https://doi.org/10.1586/14760584.2013.824709

James Tobin The first shot, Chapter 6, No Consent. Heritage Project, University of Michigan,. https://heritage.umich.edu/stories/the-first-
flu-shot/

HISTORY: Influenza / H influenza

Sara E. Oliver, MD, MSPH; Pedro Moro, MD, MPH; and Amy E. Blain, MPH Haemophilus influenzae. The Pink Book August 2021
Epidemiology an Precention of Vaccine-Preventable Diseases Centers for Disease Control and Prevention CDC.
https://www.cdc.gov/vaccines/pubs/pinkbook/hib.html (Accessed 04/08/2024)

Gilsdorf, Janet R., 'The Flu and Richard Pfeiffer', Continual Raving: A History of Meningitis and the People Who Conquered It
(New York, 2019; online edn, Oxford Academic, 21 Nov. 2019), https://doi.org/10.1093/0s0/9780190677312.003.0002, accessed 8
Apr. 202

Ryan, Jeffrey R., ed. (2008). "Chapter 1 — Past Pandemics and Their Outcome". Pandemic Influenza: Emergency Planning and
Community Preparedness. CRC Press. p. 16. ISBN 978-1-42006088-1. "The Asiatic Flu of 1889—-1890 was first reported in
Bukhara, Russia"

Brissow, Harald; Briissow, Lutz (13 July 2021). "Clinical evidence that the pandemic from 1889 to 1891 commonly called the
Russian flu might have been an earlier coronavirus pandemic". Microbial Biotechnology. 14 (5). Wiley: 1860-1870.
doi:10.1111/1751-7915.13889. ISSN 1751-7915. PMC 8441924. PMID 34254725.

Margaret Pittman: pioneer researcher on Haemophilus influenzae (1901—
1995)https://www.academia.edu/89258458/Margaret_Pittman_pioneer_researcher_on_Haemophilus_influenza_1901_1995


https://pubmed.ncbi.nlm.nih.gov/35661699/
https://www.flu.com/Articles/2022/The-History-of-Influenza
https://doi.org/10.1586/14760584.2013.824709
https://heritage.umich.edu/stories/the-first-flu-shot/
https://heritage.umich.edu/stories/the-first-flu-shot/

Bibliography
Influenza
HISTORY OF INFLUENZA Virus

= Berche P. The Spanish flu. Presse Med. 2022 Sep;51(3):104127. doi: 10.1016/j.lpm.2022.104127. Epub 2022 Jun 1. PMID:

35661699 https://pubmed.ncbi.nlm.nih.gov/35661699/ (Accessed 04/09/2024)

Influenza Historic Time line 1930 and beyond CDC Archive .CDC [Center of disease control -Atlanta
Jhttps://archive.cdc.gov/www_cdc_gov/flu/pandemic-resources/pandemic-timeline-1930-and-beyond.htm

HISTORY: Influenza / H influenza

Sara E. Oliver, MD, MSPH; Pedro Moro, MD, MPH; and Amy E. Blain, MPH Haemophilus influenzae. The Pink Book August 2021
Epidemiology an Precention of Vaccine-Preventable Diseases Centers for Disease Control and Prevention CDC.
https://www.cdc.gov/vaccines/pubs/pinkbook/hib.html (Accessed 04/08/2024)

Gilsdorf, Janet R., 'The Flu and Richard Pfeiffer', Continual Raving: A History of Meningitis and the People Who Conquered It
(New York, 2019; online edn, Oxford Academic, 21 Nov. 2019), https://doi.org/10.1093/0s0/9780190677312.003.0002, accessed 8
Apr. 202

Ryan, Jeffrey R., ed. (2008). "Chapter 1 — Past Pandemics and Their Outcome". Pandemic Influenza: Emergency Planning and
Community Preparedness. CRC Press. p. 16. ISBN 978-1-42006088-1. "The Asiatic Flu of 1889—-1890 was first reported in
Bukhara, Russia"

Briissow, Harald; Briissow, Lutz (13 July 2021). "Clinical evidence that the pandemic from 1889 to 1891 commonly called the
Russian flu might have been an earlier coronavirus pandemic". Microbial Biotechnology. 14 (5). Wiley: 1860-1870.
doi:10.1111/1751-7915.13889. ISSN 1751-7915. PMC 8441924. PMID 34254725.

PHOTO: Richard Pfeiffer (standing), the German microbiologist credited with the discovery of endotoxin picture here with Robert Koch
(seated). Research-gate. https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-
discovery-of fig2 44646474 (accessed 04/07/20240)

PHOTO: “Tout Le Monde L’a (ter) L’Infuwnza! Toney JH, Ishack S. A Pandemic of Confusion American Scientist
https://www.americanscientist.org/article/a-pandemic-of-confusion

Hugh CA. the first use of an antibiotic in America. Historical essay. Am J Dis Child/Vol 128. August 1974 pg 207-2011
https://jamanetwork.com/journals/jamapediatrics/article-abstract/505653 (Accessed 04/04/2024)

Olitsky PK, Gates FL. EXPERIMENTAL STUDIES OF THE NASOPHARYNGEAL SECRETIONS FROM INFLUENZA PATIENTS :
X. THE IMMUNIZING EFFECTS IN RABBITS OF SUBCUTANEOUS INJECTIONS OF KILLED CULTURES OF BACTERIUM
PNEUMOSINTES. J Exp Med. 1922 Nov 30;36(6):685-96. doi: 10.1084/jem.36.6.685. PMID: 19868702; PMCID: PMC2128393.



https://pubmed.ncbi.nlm.nih.gov/35661699/
https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-discovery-of_fig2_44646474
https://www.researchgate.net/figure/Richard-Pfeiffer-standing-the-German-microbiologist-credited-with-the-discovery-of_fig2_44646474
https://www.americanscientist.org/article/a-pandemic-of-confusion
https://jamanetwork.com/journals/jamapediatrics/article-abstract/505653

Bibliography

Influenza

CLINICAL OVERLAP

Common Cold Unit

. Tyrrell D. The origins of the Common Cold Unit. J R Coll Physicians Lond. 1990 Apr;24(2):137-40. PMID: 2191116;
PMCID: PMC5387570.

" Oransky I. David tyrell. Obituary. The Lanset. 365(9477):2084 (18 June 2005)
https://www.thelancet.com/pdfs/journals/lancet/P11S0140673605667220.pdf Accessed (04/09/2024)

" PHOTO: Clinical trials at the Common Cold Unit. Art care. Salsbury Health care History
https://salisburyhealthcarehistory.uk/clinical-trials-at-the-common-cold-unit/

e Harvard Hospital, Tragic Beginnings. Artcare. Salisbury Explore our collection Healthcare History.
https://salisburyhealthcarehistory.uk/harvard-hospital/#lightbox[group-30801]/0/ (Accessed 04/09/2024]

= Sexton DJ, McClain M, Aronson MD, Hirsch MS, Givens J. The common cold in adults: Treatment and prevention

UpToDate®2024 https://www.uptodate.com/contents/the-common-cold-in-adults-treatment-and-
prevention?search=common%20cold&source=search_result&selectedTitle=1%7E150&usage_type=default&display_rank=1

= Hemila H. Vitamin C supplementation and the common cold--was Linus Pauling right or wrong? Int J Vitam Nutr Res.
1997;67(5):329-35. PMID: 9350474.

. Photo: Sneeze WIKIPEDIA https://en.wikipedia.org/wiki/Sneeze
o Photo: SS Maasdam (+1941) Wreck site. https://www.wrecksite.eu/wreck.aspx?15260



https://www.thelancet.com/pdfs/journals/lancet/PIIS0140673605667220.pdf
https://salisburyhealthcarehistory.uk/clinical-trials-at-the-common-cold-unit/
https://salisburyhealthcarehistory.uk/harvard-hospital/#lightbox[group-30801]/0/
https://www.uptodate.com/contents/the-common-cold-in-adults-treatment-and-prevention?search=common%20cold&source=search_result&selectedTitle=1%7E150&usage_type=default&display_rank=1
https://www.uptodate.com/contents/the-common-cold-in-adults-treatment-and-prevention?search=common%20cold&source=search_result&selectedTitle=1%7E150&usage_type=default&display_rank=1
https://en.wikipedia.org/wiki/Sneeze

Bibliography
Influenza

REPRODUCTION NUMBER [Rez “R naught”]: COVID-19 Influenza

Clinical Blog: Improving CDC’s Tools for Assessing Epidemic Growth. Center for Forecasting and Outbreak
analysis. CDChttps://www.cdc.gov/forecast-outbreak-analytics/about/technical-blog-rt.html (Accessed 03/25/2024)

Key Facts About Influenza (Flu) CDC, Center for Disease Control and
Preventionhttps://www.cdc.gov/flu/about/keyfacts.htm

How CDC Classifies Flu Severity each Season in the United States. About flu/classifying Flu severity. Influenza(Flu)
CDC Center for disease control and prevention https://www.cdc.gov/flu/about/cdc-classifies-flu-severity-in-us.html

Liu Y, Rocklov J. The effective reproductive number of the Omicron variant of SARS-CoV-2 is several times relative
to Delta. J Travel Med. 2022 May 31;29(3):taac037. doi: 10.1093/jtm/taac037. PMID: 35262737; PMCID: PMC8992231

Achaiah NC, Subbarajasetty SB, Shetty RM. RO and Re of COVID-19: Can We Predict When the Pandemic Outbreak
will be Contained? Indian J Crit Care Med. 2020 Nov;24(11):1125-1127. doi: 10.5005/jp-journals-10071-23649. PMID:
33384521; PMCID: PMC7751056.

Biggerstaff M, Cauchemez S, Reed C, Gambhir M, Finelli L. Estimates of the reproduction number for seasonal,
pandemic, and zoonotic influenza: a systematic review of the literature. BMC Infect Dis. 2014 Sep 4;14:480. doi:
10.1186/1471-2334-14-480. PMID: 25186370; PMCID: PMC416981

Reis J, Shaman J. Retrospective parameter estimation and forecast of respiratory syncytial virus
in the United States. PLoS Comput Biol. 2016;12(10):e1005133. (accessed 03/25/2024

Influenza (Flu)/Seasonal Flu /About Flu / Key Facts about Influenza (Flu). CDC. https://www.cdc.gov/flu/about/keyfacts.htm
(Accessed 03/27/2024

Lee MK, Alfego D, Dale S. Prevalence and trends in mono- and co-infection of COVID-19, influenza A/B, and
respiratory syncytial virus, January 2018-June 2023Front. Public Health, 10 December 2023 Sec. Infectious Diseases:
Epidemiology and Prevention Volume 11 - 2023 | https://doi.org/10.3389/fpubh.2023.1297981

Piret J, Boivin G. Viral Interference between Respiratory Viruses. Emerg Infect Dis. 2022;28(2):273-281.
https://doi.org/10.3201/eid2802.211727https://wwwnc.cdc.gov/eid/article/28/2/21-1727_article



https://www.cdc.gov/flu/about/cdc-classifies-flu-severity-in-us.html
https://doi.org/10.3389/fpubh.2023.1297981

Bibliography
Influenza

VACCINES

CDC Seasonal Flu Vaccine Effectiveness studies. Seasonal Flu. Influenza(Flu) CDC Centers for disease control and Prevention.
https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm (Accessed 03/29/2024)



https://www.cdc.gov/flu/vaccines-work/effectiveness-studies.htm

Bibliography
Influenza

« Joint Address to Congress Leading to a Declaration af War against Germany.
Milestone Documents. National Archives https://www.archives.gov/milestone-

documents/address-to-congress-declaration-of-war-against-germany (Accessed
04/10/2020

« Zimmerman Telegram (1917). Milestone Documents, National Archives

https://www.archives.gov/milestone-documents/zimmermann-telegram Accessed
(04/10/2024)

« Espionage Act of 1917 and Sedition Act of 1918 (1917-1018) Congress/1917-
1918. Historic Document. National Constitution Center
https://constitutioncenter.org/the-constitution/historic-document-
library/detail/espionage-act-of-1917-and-sedition-act-0f-1918-1917-1918



https://www.archives.gov/milestone-documents/address-to-congress-declaration-of-war-against-germany
https://www.archives.gov/milestone-documents/address-to-congress-declaration-of-war-against-germany
https://www.archives.gov/milestone-documents/zimmermann-telegram
https://constitutioncenter.org/the-constitution/historic-document-library/detail/espionage-act-of-1917-and-sedition-act-of-1918-1917-1918
https://constitutioncenter.org/the-constitution/historic-document-library/detail/espionage-act-of-1917-and-sedition-act-of-1918-1917-1918

Bibliography
Influenza Vaccine Overview

Hibberd PL, Hirsch MS, Thornier AR, Seasonal influenza vaccination in adults- Overview. UpToDate®
September 4, 2018

UNIVERSAL VACCINE

Patricia L Hibberd PL, Hirsch MS Thorner AR .Seasonal influenza vaccination in adults Universal Vaccines
UptoDate ® updated: Sep 04, 2018

Lambert LC, Fauci AS. Influenza vaccines for the future. N Engl J Med. 2010;363(21):2036.

Gerhard W, Mozdzanowska K, Zharikova D. Prospects for universal influenza virus vaccine. Emerg Infect
Dis. 2006;12(4):569

Wei CJ, Boyington JC, McTamney et al. Induction of broadly neutralizing H1N1 influenza antibodies by
vaccination. Science. 2010;329(5995):1060. Epub 2010 Jul 15

Vaccine Research Center, National Institute of Allergy and Infectious Diseases (NIAID), National Institutes of
Health (NIH), Bethesda, MD 20892-3005, USA.

Nabel GJ, Fauci AS Induction of unnatural immunity: prospects for a broadly protective universal
influenza vaccine. Nat Med. 2010;16(12):1389

Corti D, Voss J, Gamblin SJ, Codoni G, et al . A neutralizing antibody selected from plasma cells that binds
to group 1 and group 2 influenza A hemagglutinins. Science. 2011 Aug;333(6044):850-6. Epub 2011 Jul 28

Russell CJ. Stalking influenza diversity with a universal antibody. N Engl J Med. 2011 Oct;365(16):1541-2.

Miller MS, Tsibane T, Krammer F, et al .1976 and 2009 H1N1 influenza virus vaccines boost anti-
hemagglutinin stalk antibodies in humans . J Infect Dis. 2013;207(1):98. Epub 2012 Oct 18

Yassine HM, Boyington JC, McTamney PM, Hemagglutinin-stem nanoparticles generate heterosubtypic
influenza protection. Nat Med. 2015;21(9):1065. Epub 2015 Aug 24.

Impagliazzo A, Milder F, Kuipers H, et al .A stable trimeric influenza hemagglutinin stem as a broadly
protective immunogen Science. 2015;349(6254):1301.

Erbelding EJ, Post DJ, Stemmy EJ, A Universal Influenza Vaccine: The Strategic Plan for the National Institute
of Allergy and Infectious Diseases. J Infect Dis. 2018;218(3):347.



Bibliography
Influenza

Epilog 1918 Spanish influenza pandemic The Mother of all Pandemics

. Elizbabeth Fernandez The Virus detective / Dr. John Hultin has found evidence of the 1918 flu epidemic that had eluded
experts for decades. Living Magazine (Feb 17.2002) SFGATE https://www.sfgate.com/magazine/article/The-Virus-detective-Dr-
John-Hultin-has-found-2872017.php

. Reid AH, Janczewski TA, Lourens RM, Elliot AJ, Daniels RS, Berry CL, Oxford JS, Taubenberger JK. 1918 influenza pandemic
caused by highly conserved viruses with two receptor-binding variants. Emerg Infect Dis. 2003 Oct;9(10):1249-53. doi:
10.3201/eid0910.020789. PMID: 14609459; PMCID: PMC3033089.

. Clancy S. Genetics of the Influenza Virus. Library Scitable, Nature education
http://www.nature.com/scitable/topicpage/genetics-of-the-influenza-virus-716

. Tautenberger, J. K., et al. Initial genetic characterization of the 1918 "Spanish" influenza virus. Science 275, 1793-1796 (1997)
doi:10.1126/science.275.5307.1793

. Wever PC, van Bergen L. Death from 1918 pandemic influenza during the First World War: a perspective from personal and
anecdotal evidence. Influenza Other Respir Viruses. 2014 Sep;8(5):538-46. doi: 10.1111/irv.12267. Epub 2014 Jun 27. PMID:
24975798; PMCID: PMC4181817.

. Reid AH, Fanning TG, Hultin JV, Taubenberger JK. Origin and evolution of the 1918 "Spanish" influenza virus hemagglutinin
gene. Proc Natl Acad Sci U S A. 1999 Feb 16;96(4):1651-6. doi: 10.1073/pnas.96.4.1651. PMID: 9990079; PMCID: PMC15547

. Tumpey TM, Garcia-Sastre A, Taubenberger JK, Palese P, Swayne DE, Basler CF. Pathogenicity and immunogenicity of
influenza viruses with genes from the 1918 pandemic virus. Proc tl Acad Sci U S A. 2004 Mar 2;101(9):3166-71

. Flu Influenza: Toxic Traces: What Made the 1918 Influenza Virus So Deadly? National Institute of Allergy and Infectious
Diseasehttp://www.niaid.nih.gov/topics/Flu/Research/Pandemic/Pages/ToxicTraces.aspx.



https://www.sfgate.com/magazine/article/The-Virus-detective-Dr-John-Hultin-has-found-2872017.php
https://www.sfgate.com/magazine/article/The-Virus-detective-Dr-John-Hultin-has-found-2872017.php

Bibliography

Influenza

1918 Spanish Influenza pandemic

. U.S. Census Bureau History: The 1918 Influenza Pandemic. History, March 2023 United states Census bureau
https://www.census.gov/history/www/homepage archive/2023/march 2023.html (Accessed 03/29/2024)

. Crawford, Richard, "The Spanish Flu," Stranger Than Fiction: Vignettes of San Diego History San Diego Historical
Society, 1995

. The Great Pandemic: The United States in 1918-1919. United State Department of Health and Human Services
http://www.flu.gov/pandemic/history/1918/index.ht

. Homes F. The influenza Pandemic :Pandemic and war. MEDICINE/ Medicine in the first world war, University of Kansas
medical center https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-
medicine/archives/wwi/essays/medicine/influenza.html

. Voices of the Pandemic March 19.18 http://www.flu.qgov/pandemic/history/1918/the pandemic/voiceofpandemic/index.html

. Homes F. The influenza Pandemic Pandemic and war. MEDICINE/ Medicine in the first world war, University of Kansas
medical center https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-
medicine/archives/wwi/essays/medicine/influenza.html (accessed 03/29/2024)

. Fujimura SF US at war. Mystery virus leaps around the globe killing scores in its path. Scientists race to fid a cure/
Purple Death the Great flu of 1918. Pan American Health Orgainzation / World health organization
https://www.paho.org/en/who-we-are/history-paho/purple-death-great-flu-1918 (Accessed 03/29/2024)

o National Museum of Health and Medicine. Closing in on a Killer: Scientists Unlock Clues to the Spanish Influenza Virus.
2500 Linden Lane, Silver Spring, MD 20910 https://medicalmuseum.health.mil/index.cfm?p=visit.about (Accessed 02/29/2024
Wever PC, van Bergen L. Death from 1918 pandemic influenza during the First World War: a perspective from personal and anecdotal evidence. Influenza Other
Respir Viruses. 2014 Sep;8(5):538-46. doi: 10.1111/irv.12267. Epub 2014 Jun 27. PMID: 24975798; PMCID: PMC4181817.

Wever PC, van Bergen L. Death from 1918 pandemic influenza during the First World War: a perspective from personal and anecdotal evidence. Influenza
Other Respir Viruses. 2014 Sep;8(5):538-46. doi: 10.1111/irv.12267. Epub 2014 Jun 27. PMID: 24975798; PMCID: PMC4181817.

Reid AH, Fanning TG, Hultin JV, Taubenberger JK. Origin and evolution of the 1918 "Spanish" influenza virus hemagglutinin gene. Proc Natl Acad Sci U S A. 1999
Feb 16;96(4):1651-6. doi: 10.1073/pnas.96.4.1651. PMID: 9990079; PMCID: PMC15547



https://www.census.gov/history/www/homepage_archive/2023/march_2023.html
http://www.flu.gov/pandemic/history/1918/index.ht
https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-medicine/archives/wwi/essays/medicine/influenza.html
https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-medicine/archives/wwi/essays/medicine/influenza.html
http://www.flu.gov/pandemic/history/1918/the_pandemic/voiceofpandemic/index.html
https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-medicine/archives/wwi/essays/medicine/influenza.html
https://www.kumc.edu/school-of-medicine/academics/departments/history-and-philosophy-of-medicine/archives/wwi/essays/medicine/influenza.html
https://medicalmuseum.health.mil/index.cfm?p=visit.about

Measles



Measles

Bibliography |

SIX RASHES OF CHILDHOOD

Bialecki C, Feder HM, Grant-Kels JM (November 1989). "The six classic childhood exanthems: a
review and update". J Am Acad Dermatol. 21 (5 Pt 1): 891-903

Chamberlain N. Skin Rashes: Diseases 1-6* A. T. Still University of Health Sciences/Kirksville College of
Osteopathic Medicin © 1996-2013

Morens DM, Katz AR. The "fourth disease" of childhood: reevaluation of a nonexistent disease. Am
J Epidemiol. 1991 Sep 15;134(6):628-40.

Powell KR. Filatow-Dukes' disease. Epidermolytic toxin-producing staphylococci as the etiologic
agent of the fourth childhood exanthem. Am J Dis Child. 1979 Jan;133(1):88-911

Weisse ME. The fourth disease, 1900-2000. Lancet. 2001 Jan 27;357(9252):299-301.

MEASLES

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and
prevention. UpToDate® Feb 2019.updated: Oct 26, 2018

Orenstein WA, Robert T. Perry RT, Neal A. Halsey NA. The Clinical Significance of Measles: A
Review The Journal of Infectious Diseases, Volume 189, Issue Supplement_1, 1 May 2004, Pages S4—
S16, https://doi.org/10.1086/377712

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment,
and prevention. UpToDate® Feb 2019.updated: Oct 26, 2018



https://doi.org/10.1086/377712

Measles

Bibliography Il

TRANSMISSION

SIMPSON RE. Infectiousness of communicable diseases in the household (measles, chickenpox,
and mumps). Lancet. 1952;2(6734):549.

Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable
Diseases, 12th ed, second printing, Atkinson W, Wolfe C, Hamborsky J (Eds), Public Health Foundation,
Washington, DC 2012

Bloch AB, Orenstein WA, Ewing WM, Spain WH, Mallison GF, Herrmann KL, Hinman AR Measles
outbreak in a pediatric practice: airborne transmission in an office setting. Pediatrics.
1985;75(4):676

Notes from the field: Multiple cases of measles after exposure during air travel--Australia and New
Zealand, January 2011.Centers for Disease Control and Prevention (CDC) MMWR Morb Mortal Wkly
Rep. 2011;60(25):851

Vega JS, Escobedo M, Schulte CR, Rosen JB, Schauer S, Wiseman R, Lippold SA, Regan JJ, Notes
from the field: measles transmission at a domestic terminal gate in an international airport - United
States, January 2014.Centers for Disease Control and Prevention (CDC) MMWR Morb Mortal WKkly Rep.
2014;63(50):1211.

Banerjee E, Hickman C, Engels K, Kenyon C Notes from the Field: Measles Transmission in an
International Airport at a Domestic Terminal Gate--April-May 2014. Centers for Disease Control and
Prevention (CDC) MMWR Morb Mortal Wkly Rep. 2015;64(24):679.



Measles

Bibliography Il

MEASLES HISTORICAL TIME LINE

. What is the History of Measles in America and Other Countries? National Vaccine Information Center.
https://www.nvic.org/vaccines-and-diseases/measles/measles-history-in-america.aspx#_edn2

. Lois N Manger The Medical Influence of Rhazes Overview. Science and it’s times. Understanting Social Significance of Scientific
Discovery. Gale group inc. Copyright 201. Encyclopedia.comhttps://www.encyclopedia.com/science/encyclopedias-almanacs-
transcripts-and-maps/medical-influence-rhaze

. Measles Pre vaccine History. Center for Disease Control and Prevention (CDC) Atlanta, Georgia.
https://www.cdc.gov/measles/about/history.htm

. Measles Vaccine Development. Center for Disease Control and Prevention. CDC Atlanta, Georgia
https://www.cdc.gov/measles/about/history.htm

. Measles Elimination. Center for Disease Control and Prevention. CDC Atlanta, Georgia
https://www.cdc.gov/measles/about/history.htm

. Immunization, Vaccines and Biologicals: Measles World Health Organization. (WHO)
https://www.who.int/immunization/diseases/measles/en/

THOMAS PEOPLES & JOHN ENDERS

. Douglas Martin Dr. Thomas C Peoples, who Identified measles Virus, dies at 89. New York Times Aug 4 2010.
https://www.nytimes.com/2010/08/05/health/05peebles.html

. Thomas Peoples The telegraphhttps://www.telegraph.co.uk/news/obituaries/medicine-obituaries/7937398/Thomas-
Peebles.html 10 August 2010


https://www.cdc.gov/measles/about/history.htm
https://www.cdc.gov/measles/about/history.htm

Measles

Bibliography IV

MEASLES HISTORICAL TIME LINE

Francis Home:

* Plotkin SA. Vaccination against measles in the 18th century. Clin Pediatr (Phila). 1967
May;6(5):312-5

EPIDEMIOLOGY

. CDC: Achievements in Public Health, 1900-1999 Impact of Vaccines Universally Recommended for
Children -- United States, 1990-1998 MMWR April 02, 1999 / 48(12);243-248

. CDC. Measles, Mumps and Rubella — Vaccine Use and Strategies for Elimination of Measles, Rubella
and Congenital Rubella Syndrome and Control of Mumps: Recommendations of the Advisory
Committee on Immunization Practices (ACIP). MMWR May 22, 1998; 47(RR-8): 1-57.

. CDC SUPPLEMENT - Collected Recommendations of the Public Health Service Advisory Committee
on Immunization Practices MMWR Oct. 25, 1969; 18(43) : 1-31

. Durrheim DN, Crowcroft NS, Strebel PM Measles - The epidemiology of elimination Vaccine.
2014;32(51):6880. Epub 2014 Nov 4

. Global Vaccine Action Plan. Decade of vaccine collaboration. Vaccine. 2013;31 Suppl 2:B5



Measles

Bibliography V

COMPLICATIONS
MEASLES IMMUNOSUPRESSION

C. L. Karp, M. Wysocka, L. M. Wahl, J. M. Ahearn, P. J. Cuomo, B. Sherry, G. Trinchieri, D. E.
Griffin Mechanism of suppression of cell-mediated immunity by measles virus. Science
273, 228-231 (1996). doi:10.1126/science.273.5272.228 pmid:8662504

B. Hahm, Hostile communication of measles virus with host innate immunity and
dendritic cells. Curr. Top. Microbiol. Immunol. 330, 271-287 (2009). doi:10.1007/978-3-540-
70617-5 13 pmid:19203114

Schneider-Schaulies, J. Schneider-Schaulies, Measles virus-induced
iImmunosuppression. Curr. Top. Microbiol. Immunol. 330, 243-269 (2009). doi:10.1007/978-
3-540-70617-5 12 pmid:1920311

R. D. de Vries, S. McQuaid, G. van Amerongen, S. Yuksel, R. J. Verburgh, A. D. Osterhaus,
W. P. Duprex, R. L. de Swart, Measles immune suppression: Lessons from the macaque
model. PLOS Pathog. 8, 1002885 (2012). doi:10.1371/journal.ppat.1002885 pmid:22952446

Laksono BM, de Vries RD, McQuaid S, Duprex WP. Measles Virus Host Invasion and
Pathogenesis Viruses. 2016 Aug; 8(8): 210. Published online 2016 Jul 28. doi:
10.3390/v8080210 PMCID: PMC4997572PMID: 27483301

Mina M.J., Metcalf C.J., de Swart R.L., Osterhaus A.D., Grenfell B.T. Long-term measles-
induced immunomodulation increases overall childhood infectious disease mortality.
Science. 2015;348:694-699. doi: 10.1126/science.aaa3662.



Bibliography VI

Complications

PNEUMONIA

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and prevention.
UpToDate® Feb 2019.updated: Oct 26, 2018
Rupp ME, Schwartz ML, Bechard DE. Measles Pneumonia: Treatment of a Near-Fatal Case With
Corticosteroids and Vitamin A. https://doi.org/10.1378/chest.103.5.1625
Epidemiology and Prevention of Vaccine-Preventable Diseases (The Pink Book), 12th ed, Atkinson W,
Wolfe C, Hamborsky J (Eds), The Public Health Foundation, Washington, DC 2011.
Bernstein DI, Schiff GM. Measles. In: Infectious Diseases, Gorbach SL, Bartlett JG, Blacklow NR (Eds), WB
Saunders, Philadelphia 1998. p.1296.
Beckford AP, Kaschula RO, Stephen C Factors associated with fatal cases of measles. A retrospective
autopsy study. S Afr Med J. 1985;68(12):858

Quiambao BP, Gatchalian SR, Halonen P, Lucero M, Sombrero L, Paladin FJ, Meurman O, Merin J, Ruutu
P. Coinfection is common in measles-associated pneumonia. Pediatr Infect Dis J. 1998;17(2):89
Olson RW. Hodge GR. Measles Pneumonia Bacterial Suprainfection as a Complicating Factor JAMA.
1975;232(4):363-365.d0i:10.1001/jama.1975.03250040017018

NEUROLOGIC COMPLICATIONS
ENCEPHALITIS

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and
prevention. UpToDate® Feb 2019.updated: Oct 26, 2018

Epidemiology and Prevention of Vaccine-Preventable Diseases (The Pink Book), 12th ed, Atkinson W,
Wolfe C, Hamborsky J (Eds), The Public Health Foundation, Washington, DC 2011.

Zeng SZ, Zhang B, Zhang Y, Xie LY, Xiong J, Yu T, Xie ZP, Gao HC, Duan ZJ Identification of 12 Cases of
Acute Measles Encephalitis Without Rash. Clin Infect Dis. 2016;63(12):1630


https://doi.org/10.1378/chest.103.5.1625

Bibliography VI

Complications

NEUROLOGIC COMPLICATIONS

ENCEPHALITIS

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and
prevention. UpToDate® Feb 2019.updated: Oct 26, 2018

Epidemiology and Prevention of Vaccine-Preventable Diseases (The Pink Book), 12th ed, Atkinson W,
Wolfe C, Hamborsky J (Eds), The Public Health Foundation, Washington, DC 2011.

Zeng SZ, Zhang B, Zhang Y, Xie LY, Xiong J, Yu T, Xie ZP, Gao HC, Duan ZJ Identification of 12 Cases of
Acute Measles Encephalitis Without Rash. Clin Infect Dis. 2016;63(12):1630

Cherry JD. Measles virus. In: Textbook of Pediatric Infectious Diseases, 6th ed, Feigin RD, Cherry JD,
Demmler-Harrison GJ, et al (Eds), Saunders, Philadelphia 2009. p.242

ACUTE DISSEMINATED ENCEPHALOMYELITIS

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and
prevention. UpToDate® Feb 2019.updated: Oct 26, 2018

Bernstein DI, Schiff GM. Measles. In: Infectious Diseases, Gorbach SL, Bartlett JG, Blacklow NR (Eds), WB
Saunders, Philadelphia 1998. p.1296

Johnson RT, Griffin DE, Hirsch RL, Wolinsky JS, Roedenbeck S, Lindo de Soriano I, Vaisberg A. Measles
encephalomyelitis--clinical and immunologic studies. N Engl J Med. 1984;310(3):137

Tenembaum S, Chamoles N, Fejerman N Acute disseminated encephalomyelitis: a long-term follow-up
study of 84 pediatric patients. Neurology. 2002;59(8):1224



Bibliography VIII
Complications

NEUROLOGIC COMPLICATIONS
SUBUBACUTE SCLEROSING PANENCEPHALITIS

. Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and
prevention. UpToDate® Feb 2019.updated: Oct 26, 2018

. Dyken PR. Viral diseases of the central nervous system. In: Pediatric Neurology: Principles and
Practice, Mosby, St. Louis 1994. p.670

. Subacute sclerosing panencephalitis surveillance - United States. Centers for Disease Control (CDC)
MMWR Morb Mortal Wkly Rep. 1982;31(43):585

. Bellini WJ, Rota JS, Lowe LE, Katz RS, Dyken PR, Zaki SR, Shieh WJ, Rota PA Subacute sclerosing
panencephalitis: more cases of this fatal disease are prevented by measles immunization than was
previously recognized. J Infect Dis. 2005;192(10):1686.

. Bernstein DI, Reuman PD, Schiff GM. Rubeola (measles) and subacute sclerosing panencephalitis
virus. In: Infectious Diseases, Gorbach SL, Bartlett JG, Blacklow NR (Eds), WB Saunders, Philadelphia
1998. p.2135

. Garg RK Subacute sclerosing panencephalitis. J Neurol. 2008;255(12):1861. Epub 2008 Oct 14

. Adams RD, Victor M, Ropper AH. Viral infections of the central nervous system. In: Principles of
Neurology, McGraw-Hill, New York City 1997. p.767.

. Seo YS, Kim HS, Jung DE 18F-FDG PET and MRS of the early stages of subacute sclerosing
panencephalitis in a child with a normal initial MRI. Pediatr Radiol. 2010 Nov;40(11):1822-5. Epub 2010
Mar 1



Measles
Bibliography IX

Epldemlology
Naim Y. Measles virus A pathogen, vaccine, and a vector. Hum Vaccin Immunother. 2015 Jan; 11(1): 21-26. Published
online 2014 Aug 5. doi: 10.4161/hv. 34298PMCID: PMC4514292PMID: 25483511

. Measles, World Health Organization Fact sheet Updated February 2014

. Millennium Development Goals. United Nations. 18 March 2013

. Briefed V, Hashed Y, Sherman FE, Odagiri K, Yunis EJ. Fatal measles infection in children with leukemia. Lab Invest
1973; 28:279 - 91; PMID: 4348408 [PubMed] [Google Scholar]

. Polonsky JA, Ronsse A, Ciglenecki |, Rull M, Porten K.High levels of mortality, malnutrition, and measles, among
recently-displaced Somali refugees in Dagahaley camp, Dadaab refugee camp complex, Kenya, 2011. Confl Health
2013; 7:1; http://dx.doi.org/10.1186/1752-1505-7-1; PMID: 23339463

. Clements CJ, Cutts FT. The epidemiology of measles: thirty years of vaccination. Curr Top Microbiol Immunol 1995;
191:13 - 33; http://dx.doi.org/10.1007/978-3-642-78621-1_2; PMID: 7789156

. Ask the experts: Measles mumps Rubella. Immunization Action Coalition.
http://www.immunize.org/askexperts/experts_mmr.asp

I\/IEALSES OUTBREAKS

Cultural Perspectives on Vaccination. History of Vaccines: History and Society: Vaccine Science. The History of
Vaccines. https://www.historyofvaccines.org/index.php/content/articles/cultural-perspectives-vaccination
= Julia Belluz New York’s Orthodox Jewish community is battling measles outbreaks. Vaccine deniers are to blame. March 27,

2019. Vox Media. https://www.vox.com/science-and-health/2018/11/9/18068036/measles-new-york-orthodox-jewish-community-
vaccines

. Measles outbreak sickens dozens of Minnesota Somalis. ASSOCIATED PRESS. SC Times. Published 2:12 p.m. CT
May 3, 2017. https://www.sctimes.com/story/news/local/minnesota/2017/05/03/measles-outbreak-sickens-dozens-
minnesota-somalis/101252532/

. Melissa Jenco. Study: Low vaccination rate in Amish children linked to hospitalization. AAP news August 2, 2017.
AAP news and Journals, Gateway https://www.aappublications.org/news/2017/08/02/AmishVaccines080217

. Williamson G, Ahmed B,Kumar PS, et.al. Vaccine-Preventable Diseases Requiring Hospitalization. Pediatrics.
September 2017 Vol 130/issue 3



http://www.immunize.org/askexperts/experts_mmr.asp
https://www.vox.com/science-and-health/2018/11/9/18068036/measles-new-york-orthodox-jewish-community-vaccines
https://www.vox.com/science-and-health/2018/11/9/18068036/measles-new-york-orthodox-jewish-community-vaccines
https://www.sctimes.com/story/news/local/minnesota/2017/05/03/measles-outbreak-sickens-dozens-minnesota-somalis/101252532/
https://www.sctimes.com/story/news/local/minnesota/2017/05/03/measles-outbreak-sickens-dozens-minnesota-somalis/101252532/
https://www.aappublications.org/news/2017/08/02/AmishVaccines080217

Measles

Bibliography X

Epidemiology
MICHIGAN MEASLES

. 2019 Michigan Measles Outbreak Information. Michigan Department of Health & Human Services.
https://www.michigan.gov/mdhhs/0,5885,7-339-73971 4911 4914 68359-492981--,00.html

" Mike Martindale and Shawn D. Lewis With 5th most vaccine exemptions, Oakland measles outbreak 'sadly,
predicted’, The Detroit News. Published 10:31 p.m. ET April 3, 2019 | Updated 10:19 a.m. ET April 4, 2019
https://www.detroithews.com/story/news/local/oakland-county/2019/04/04/measles-outbreak-puts-detroit-area-high-
alert/3304068002/

. Tracy Samilton & Kate Wells. Orthodox Jewish community in Oakland County gets word out on measles case. March
14, 2019. Michigan Radio (“NPR”) https://www.michiganradio.org/post/orthodox-jewish-community-oakland-county-gets-
word-out-measles-case

. CDC: Michigan Vaccination Among the Worst in Country, Preventable Ilinesses Poised To Make Comeback.
https://forum.facepunch.com/f/pd/beapr/CDC-Michigan-Vaccination-Among-the-Worst-in-Country-Preventable-llinesses-
Poised-To-Make-Comeback/1/

. Kristen Jordan Shamus. How Oakland Co.'s Orthodox Jewish enclave became the epicenter for Michigan measles
outbreak, Detroit Free Press. Published 6:01 a.m. ET April 14, 2019 | Updated 2:12 p.m. ET April 29, 2019.
https://www.freep.com/story/news/local/michigan/2019/04/14/michigan-measles-outbreak-orthodox-jewish-community-
oakland-county/3411582002/

. (Michigan) School Immunization Data MDHHS Adult & Children's Services Children & Families Immunization Info for
Families & Providers. https://www.michigan.gov/mdhhs/0,5885,7-339-73971 4911 4914 68361-335711--,00.html

=  Julie Mack The 49 Michigan schools with vaccine waiver rates of 30 percent or more. jmackl@mlive.com | Posted
February 10, 2019 at 08:45 AM | Updated March 10, 2019 at 12:58 PM https://expo.mlive.com/news/q66l-
2019/02/0a8a2145747498/the-49-michigan-schools-with-vaccine-waiver-rates-of-30-percent-or-more.html



https://www.michigan.gov/mdhhs/0,5885,7-339-73971_4911_4914_68359-492981--,00.html
https://www.detroitnews.com/story/news/local/oakland-county/2019/04/04/measles-outbreak-puts-detroit-area-high-alert/3304068002/
https://www.detroitnews.com/story/news/local/oakland-county/2019/04/04/measles-outbreak-puts-detroit-area-high-alert/3304068002/
https://www.michiganradio.org/post/orthodox-jewish-community-oakland-county-gets-word-out-measles-case
https://www.michiganradio.org/post/orthodox-jewish-community-oakland-county-gets-word-out-measles-case
https://forum.facepunch.com/f/pd/beapr/CDC-Michigan-Vaccination-Among-the-Worst-in-Country-Preventable-Illnesses-Poised-To-Make-Comeback/1/
https://forum.facepunch.com/f/pd/beapr/CDC-Michigan-Vaccination-Among-the-Worst-in-Country-Preventable-Illnesses-Poised-To-Make-Comeback/1/
https://www.freep.com/story/news/local/michigan/2019/04/14/michigan-measles-outbreak-orthodox-jewish-community-oakland-county/3411582002/
https://www.freep.com/story/news/local/michigan/2019/04/14/michigan-measles-outbreak-orthodox-jewish-community-oakland-county/3411582002/
https://www.michigan.gov/mdhhs/0,5885,7-339-73971_4911_4914_68361-335711--,00.html
https://expo.mlive.com/news/g66l-2019/02/0a8a2145747498/the-49-michigan-schools-with-vaccine-waiver-rates-of-30-percent-or-more.html
https://expo.mlive.com/news/g66l-2019/02/0a8a2145747498/the-49-michigan-schools-with-vaccine-waiver-rates-of-30-percent-or-more.html

Measles

Bibliography XI

VIROLOGY

. Enders JF, Peebles TC.Propagation in tissue cultures of cytopathogenic agents from
patients with measles. Proc Soc Exp Biol Med 1954; 86:277 - 86;
http://dx.doi.org/10.3181/00379727-86-21073; PMID: 13177653

« Naim Y. Measles virus A pathogen, vaccine, and a vector. Hum Vaccin Immunother. 2015 Jan;
11(1): 21-26. Published online 2014 Aug 5. doi: 10.4161/hv.34298PMCID: PMC4514292PMID:
25483511

« Katz SL John F. Enders and measles virus vaccine--a reminiscence. Curr Top Microbiol
Immunol. 2009;329:3-11. https://www.ncbi.nlm.nih.gov/pubmed/19198559



Measles

Bibliography XIl

Clinical Disease

Measles (Rubeola) Measles: It Isn’t Just a Little Rash Infographic. Center for Disease Control and Prevention,
Atlanta Georgia. https://www.cdc.gov/measles/parent-infographic.html

Measles home: About Measles: Transmission of Measles. Centers For Disease Control and prevention.(CDC)
Atlanta, Georgiahttps://www.cdc.gov/measles/about/transmission.html

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and prevention.
UpToDate® Feb 2019.updated: Oct 26, 2018

KOPLIK SPOTS

Koplik's spots: Related people Henry Koplik, Nikolaj Flindt, Nil Feodorovich Filatov. Whonamedit? A
dictionary of medical eponyms. http://www.whonamedit.com/synd.cfm/1437.html

Henry Koplik From Wikipedia, the free encyclopedia. https://en.wikipedia.org/wiki/Henry_Koplik
Koplik spots © 2019 UpToDate, Inc. and/or its affiliates. All Rights Reserved (Photo)

Koplik H. The diagnhosis of the invasion of measles from a study of the exanthema as it appears on
the buccal mucous membrane. Arch Pediatr 1896;13:918-22

Bixby, Derrick (July 1997). "Classic Paper: The diagnosis of the invasion of measles from a study of
the exanthema as it appears on the buccal mucous membrane". Reviews in Medical Virology. 7 (2):
71-74. doi:10.1002/(SICI1)1099-1654(199707)7:2<71::AID-RMV185>3.0.CO;2-S. PMID 10398471.

Enders, J.F.; Peebles, T.C. (1954). "Propagation in tissue culture of cytopathogenic agents from
patients with measles". Proc. Soc. Exp. Biol. Med. 86 (2): 277-86. doi:10.3181/00379727-86-21073.
PMID 13177653.

Koplik, H (1896). "The diagnosis of the invasion of measles from a study of the exanthema as it
appears on the buccal mucous membrane". Arch Pediatr. 13: 918-22.

Koplik, Henry (1899). "the new diagnostic spots of measles on the buccal and labial mucous
membranes"”. Med. News, (NY). 74: 673-6.

Anon (1903). "Review; The Diseases of Infancy and Childhood, by Henry Koplik". Lancet. 162 (4171):
389-390.



https://www.cdc.gov/measles/parent-infographic.html
http://www.whonamedit.com/synd.cfm/1437.html

Measles

Bibliography XIIl

Clinical Disease
KOPLIK SPOTS Continued

Zenner D, Nakul L .Predictive power of Koplik's spots for the diagnosis of measles.J Infect Dev Ctries. 2012;6(3):271.
Epub 2012 Mar 12

Falkener, L (1901). "Fitalow's spots in morbilli*. Lancet. 157 (4040): 315-7.

EXANTHAMS

Hudson JB, Weinstein L. Chang TW. Thrombocytopenic purpura in measles. J Pediatr. 1956;48(1):48

Abramson O, Dagan R, Tal A, Sofer S. Severe complications of measles requiring intensive care in infants and
young children. Arch Pediatr Adolesc Med. 1995;149(11):1237

Suringa DW, Bank LJ, Ackerman AB .Role of measles virus in skin lesions and Koplik's spots. N Engl J Med.
1970;283(21):1139.

Bernstein DI, Schiff GM. Measles. In: Infectious Diseases, Gorbach SL, Bartlett JG, Blacklow NR (Eds), WB Saunders,
Philadelphia 1998. p.1296

Koplik, Henry (1899). "the new diagnostic spots of measles on the buccal and labial mucous membranes”. Med. News,
(NY). 74: 673-6

DIFFEIRENTAL DIAGNOSIS

Measles Rash Differential. Epocrates on line. https://online.epocrates.com/diseases/21735/Measles-infection/Differential-
Diagnosis

Maldonad YA, Kaplan SL, Sullivan M. Measles: Clinical manifestations, diagnosis, treatment, and prevention.
UpToDate® Feb 2019.updated: Oct 26, 2018



https://online.epocrates.com/diseases/21735/Measles-infection/Differential-Diagnosis
https://online.epocrates.com/diseases/21735/Measles-infection/Differential-Diagnosis

Measles

Bibliography XIV

MMR VACCINE CONTROVERSY

Brian Deer. Huge sums paid to Andrew Wakefield :MMR doctor given legal aid thousands. The Sunday
Times, December 31 2006. http://briandeer.com/mmr/st-dec-2006.htm

Lisa A. Rickard. The Anti-Vaccine Movement And A Trial Lawyer-Funded Climate Of Fear.
Forbeshttps://www.forbes.com/sites/theapothecary/2014/04/28/the-anti-vaccine-movement-and-a-trial-lawyer-
funded-climate-of-fear/#307fd76762bd

Andrew Wakefield’s Harmful Myth of Vaccine-induced “Autistic Entercolitis”’: How the MMR Vaccine Scare
Began. Gl Society: The Canadian Society of Intestional research. https://www.badgut.org/information-centre/a-z-
digestive-topics/andrew-wakefield-vaccine-myth/

Alice Park. Doctor behind vaccine-autism link loses license. TIME MAGAZINE May 24, 2010.
http://healthland.time.com/2010/05/24/doctor-behind-vaccine-autism-link-loses-license

Burgess DC1, Burgess MA, Leask J The MMR vaccination and autism controversy in United Kingdom
1998-2005: inevitable community outrage or a failure of risk communication? Vaccine. 2006 May
1;24(18):3921-8. Epub 2006 Mar 3.

Do Vaccines Cause Autism?. Common Questions. The History of Vaccines. An educational resource by
the College of Physicians of Philadelphia. https://www.historyofvaccines.org/content/articles/do-vaccines-
cause-autism

Vaccines Do Not Cause Autism. Common concerns. Vaccine Safety. Centers of Disease Control and
Prevention, Atlanta Georgia. https://www.cdc.gov/vaccinesafety/concerns/autism.html



http://briandeer.com/mmr/st-dec-2006.htm
https://www.badgut.org/information-centre/a-z-digestive-topics/andrew-wakefield-vaccine-myth/
https://www.badgut.org/information-centre/a-z-digestive-topics/andrew-wakefield-vaccine-myth/
http://healthland.time.com/2010/05/24/doctor-behind-vaccine-autism-link-loses-license
https://www.historyofvaccines.org/content/articles/do-vaccines-cause-autism
https://www.historyofvaccines.org/content/articles/do-vaccines-cause-autism

Measles

Bibliography XV

VACCINES
VACCINE

Polio and Swimming Pools: Historical Connections. History of Vaccines June 28, 2012 Project Direction. History
of Vaccines https://www.historyofvaccines.org/content/blog/polio-and-swimming-pools-historical-connections

John Enders: the Father of Modern Vaccines. Tag Achives: David Edmonston. Virology Molecular Biology and
Pathogenesis August 4, 2016. https://norkinvirology.wordpress.com/tag/david-edmonston/

ProQuad® (MMR) Mark Vaccines.com. Product Information https://www.merckvaccines.com/products/proquad

CDC. Use of Combination Measles, Mumps, Rubella, and Varicella Vaccine: Recommendations of the
Advisory Committee on Immunization Practices (ACIP). MMWR. 2010 May 07;59(RR03):1-12.

Hornig M, Briese T, Buie T, Bauman ML, Lauwers G, et al. Lack of association between measles virus vaccine
and autism with enteropathy: A case-control study. PL0oS One. 2008 Sep 4;3(9):e3140.

Klein NP, Fireman B, Yih WK, Lewis E, Kulldorff M. Measles-mumps-rubella-varicella combination vaccine and
the risk of febrile seizures. Pediatrics. 2010 Jul;126(1):e1-8.

Klein NP, Lewis E, Baxter R, et al. Measles-containing vaccines and febrile seizures in children age 4 to 6 years
Pediatrics. 2012 May;129(5):809 -814.

Rowhani-Rahbar A, Fireman B, Lewis E, Nordin J, Naleway A, et al. Effect of age on the risk of Fever and
seizures following immunization with measles-containing vaccines in children JAMA Pediatr. 2013
Dec;167(12):1111-7.

Low vaccination rates a big factor in ongoing measles outbreak. By ABC Radio | @ABCRadioJanuary 27, 2019
6:22 pm https://wtop.com/health-fithess/2019/01/low-vaccination-rates-a-big-factor-in-ongoing-measles-outbreak/

Mike Martindale and Shawn D. Lewis With 5th most vaccine exemptions, Oakland measles outbreak 'sadly,
predicted’, The Detroit News. Published 10:31 p.m. ET April 3, 2019 | Updated 10:19 a.m. ET April 4, 2019
https://www.detroithnews.com/story/news/local/oakland-county/2019/04/04/measles-outbreak-puts-detroit-area-high-
alert/3304068002/



https://www.merckvaccines.com/products/proquad
https://wtop.com/health-fitness/2019/01/low-vaccination-rates-a-big-factor-in-ongoing-measles-outbreak/

Measles

Bibliography XV

VACCINES
HISTORY

What is the History of Measles Vaccine in America and Other Countries? National Vaccine Infeormation
Center: Your Health, Your Family. Your Choice. https://www.nvic.org/vaccines-and-diseases/measles/history-
measles-vaccine.aspx

Hendriks J, Blume S Measles Vaccination Before the Measles-Mumps-Rubella Vaccine Am J Public Health.
2013 Aug;103(8):1393-401

Institute of Medicine Committee to Review Adverse Effects of Vaccines. Adverse Events Associated with

Childhood Vaccines (Evidence Bearing on Causality). Washington, DC: The National Academies Press. 1994
Chap. 6. P. 118

FDA Measles, Mumps, Rubella and Varicella Virus Vaccine Live. Oct 23, 2018

VACCINE EFFECTIVNESS & DURATION

One of the Recommended Vaccines: MMR and MMRYV Vaccine Composition and Dosage: About the
vaccine. Vaccine and Preventable Disease. Centers for Disease Control and prevention (CDC) Atlanta, Georgia.
MMR and MMRV Vaccine Composition and Dosage. MMR and MMRYV Vaccine Composition and Dosage

VACCINE SAFETY

Vaccine Adverse Event Reporting System: Vaccine Safety Monitoring — VAER. Centers for Disease Control and Prevention.
Atlanta Georga. https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vaers/index.html

Vaccine Safety Datalink (VSD) Vaccine Safety Monitoring — VSD. Centers for Disease Control and Prevention. Atlanta Georga.
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html

Clinical Immunization Safety Assessment (CISA) Project. Vaccine Safety Monitoring — CISA. Centers for Disease Control and
Prevention. Atlanta Georga. https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/cisa/index.htm



https://www.nvic.org/vaccines-and-diseases/measles/history-measles-vaccine.aspx
https://www.nvic.org/vaccines-and-diseases/measles/history-measles-vaccine.aspx
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vaers/index.html
https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html







	LECTURE
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Lecture Outline
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11:  Randomly… Seeing someone walking down the street wearing a mask …   2 good reasons for crossing the street 
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Microbial Ecology
	Slide 16: “GENERAL” Viral Infection / Human Ecology
	Slide 17:   As Humans Evolve…..
	Slide 18
	Slide 19
	Slide 20: Viral Variances:   Represent  Dynamic Viral “Evolution”  Virus are often trapped between  “Between a Rock and a Hard place”
	Slide 21
	Slide 22
	Slide 23: Measles Vaccines Public Health Principles Why Vaccinate?      “Herd Immunity”                            Definition
	Slide 24
	Slide 25: What Drives a Pandemic?
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32:   Vaccines: Staying current with vaccines   
	Slide 33: Vaccines: Staying current with vaccines  
	Slide 34: Vaccines: Staying current with vaccines
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Long  COVID-19 COVID-19 Viral Strains And Variance  (Ro ; Incubation) 
	Slide 45: Long  COVID-19 COVID-19 Viral Strains And Variance  (Ro ; Incubation) 
	Slide 46: Long COVID-19 Viral strain and Variance  “Omicron”
	Slide 47:         2020 - 2022                                2022 “Novel”- Delta COVID-19            Omicron COVID-19
	Slide 48
	Slide 49
	Slide 50
	Slide 51: Epidemics  and Pandemics It’s Back!               INFLUENZA Worldwide “Flu seasons” 
	Slide 52:   Influenza It’s Back! Endemic-Epidemic-Pandemic 30 years Seasonal Influenza [Monthly peak activity] 
	Slide 53:   Influenza /  COVID-19 Endemic-Epidemic-Pandemic  Influenza / COVID-19 Co-infection  
	Slide 54:      2023-2024 U.S. Flu Season:   
	Slide 55: US Seasonal Influenza It’s Back!  Influenza   [Flurona?] Seasonal influenza  October 2018 -2025
	Slide 56
	Slide 57:       2024-2025 U.S. Flu Season:    
	Slide 58
	Slide 59:  “Am I Dead Yet?” 
	Slide 60: Influenza:  Age Related Complications Annual Risk of Hospitalization for High-Risk and Non–High-Risk Persons
	Slide 61
	Slide 62
	Slide 63: Humans: Kids, Pregnancy Reservoirs
	Slide 64: Influenza Vaccine Guillain-Barré syndrome (GBS)
	Slide 65: Influenza Vaccine Vaccine Safety Risk of  Guillain-Barré syndrome 
	Slide 66: /
	Slide 67
	Slide 68
	Slide 69: Influenza Virology Orthomyxoviridae Virus Influenza Virus
	Slide 70
	Slide 71: Influenza Viral Classification and Naming Naming Influenza  “A” Virus 
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80:      1918 “Spanish Influenza”  [“H1H1] “The Mother of All Pandemics”  
	Slide 81: In 1918…. H1N1 ”Spanish” Influenza circled to globe 3 times in 18 months using 1918 transportation systems….. Infecting One fifth of the world's population  500 Million People….40 million deaths…675,000 US Deaths
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86: Spanish Influenza 1918 Background for Disaster  Pandemic spread
	Slide 87
	Slide 88: Mortality Patterns During the 1918 Influenza pandemic: Comparison
	Slide 89
	Slide 90
	Slide 91: Spanish Influenza 1918 Epilog Viral Studies and Research
	Slide 92
	Slide 93
	Slide 94
	Slide 95: Influenza Virus Interspecies Infection Orthomyxovirus virus 
	Slide 96: Avian Influenza Virus Interspecies Infection Orthomyxovirus virus  are generally Species specific
	Slide 97: Avian Influenza Virus Interspecies Infection  “Birds” Orthomyxovirus virus 
	Slide 98: Avian Influenza Virus Interspecies Infection  “Birds” Orthomyxovirus virus 
	Slide 99: Avian Influenza Virus Interspecies Infections Zoonotic* Human Cases of Avian Influenza  Caused by viruses HPAI A (H5N1) and other Avian Virus
	Slide 100: Avian Influenza Virus Interspecies Infections Zoonotic* Human Cases of Avian Influenza  Caused by viruses other than HPAI A (H5N1)
	Slide 101
	Slide 102
	Slide 103: Avian influenza  World’s flyway Map “Spreading the Avian Viruses”
	Slide 104:   
	Slide 105: Avian Influenza  Migratory bird flyways in North America “Spreading the Avian Viruses 
	Slide 106
	Slide 107: Avian Influenza Distribution U.S and Michigan Mammals  
	Slide 108
	Slide 109: Avian Influenza Current  U.S Situation 05/10/2025 [CDC] *
	Slide 110
	Slide 111
	Slide 112: Avian Influenza HPAI A(H5N1) Farm animals  
	Slide 113: Avian Influenza “Wild animals”
	Slide 114: Avian Influenza HPAI A(H5N1) CATS 
	Slide 115
	Slide 116
	Slide 117
	Slide 118: Influenza Epidemics and Pandemics History Of Avian Influenza (Bird flu) I Timeline – 1960 – 1994             I 
	Slide 119
	Slide 120: Avian Influenza A [H5N1]  2003-2025 Global Influenza Program Cumulative Human Cases Report.  Avian Influenza A [H5N1]
	Slide 121
	Slide 122: Avian Influenza U.S. cases Human infection HPI A(H5N1)  [outbreak 2024] April 2025
	Slide 123:   Avian Influenza  [H5N1] Michigan Department of Natural resources Ongoing  surveillance  Up date  April 2025
	Slide 124: Avian Influenza Public Health
	Slide 125:   Avian Influenza  [H5N1] PUBLIC HEALTH  CDC Recommendations * 
	Slide 126:   Avian Influenza  [H5N1] PUBLIC HEALTH  CDC Recommendations * 
	Slide 127:   Avian Influenza  [H5N1] PUBLIC HEALTH  CDC Recommendations * Recommendations for Clinicians
	Slide 128:   Avian Influenza  [H5N1] PUBLIC HEALTH  CDC Recommendations * Recommendations for Clinicians  II 
	Slide 129: Influenza Pre-pandemic Bird flu Vaccines  [H1N1] Just in case
	Slide 130: Where’s the “Bird Flu” Vaccine? “The World Wonders”
	Slide 131
	Slide 132: Avian Influenza Vaccination status [AH5N1]  2025
	Slide 133: Influenza Vaccines Prepandemic Vaccines “Bird Flu” ANTICIPATION: 
	Slide 134:  Influenza Vaccines Pre-pandemic Vaccines “Bird Flu” ANTICIPATION:  
	Slide 135
	Slide 136
	Slide 137: MEASLES II
	Slide 138
	Slide 139
	Slide 140
	Slide 141
	Slide 142: 1920’s The Measles death rate in the  was around 30%  
	Slide 143
	Slide 144
	Slide 145
	Slide 146
	Slide 147
	Slide 148
	Slide 149: Measles U.S Measles cases May 2025 05/09/2025
	Slide 150
	Slide 151: Measles Viral Human Ecology
	Slide 152: Measles Clinical Exanthems
	Slide 153: MEASLES COMPLICATIONS 
	Slide 154
	Slide 155
	Slide 156
	Slide 157
	Slide 158
	Slide 159: Bibliography Avian Influenza
	Slide 160: Bibliography Avian Influenza
	Slide 161: Bibliography Avian Influenza
	Slide 162: Bibliography Avian Influenza
	Slide 163: Bibliography Avian Influenza
	Slide 164: COVID-19 
	Slide 165: Long COVID-Post COVID Conditions Bibliography  I
	Slide 166: Long COVID-Post COVID Conditions Bibliography  II
	Slide 167: Long COVID-Post COVID Conditions Bibliography  III
	Slide 168: Long COVID-Post COVID Conditions Bibliography  
	Slide 169: Long COVID-Post COVID Conditions Bibliography  
	Slide 170: Coronavirus Bibliography I COVID-19
	Slide 171: Coronavirus Bibliography II COVID-19
	Slide 172: Coronavirus Bibliography III COVID-19
	Slide 173: Coronavirus Bibliography     IV COVID-19
	Slide 174: Coronovirus Bibliography V COVID-19        
	Slide 175: Coronavirus Bibliography VI COVID-19
	Slide 176: Coronavirus Bibliography VI COVID-19
	Slide 177: Coronavirus Bibliography VII COVID-19
	Slide 178: Coronavirus Bibliography  VIII  COVID-19          
	Slide 179: Coronavirus Bibliography  IX COVID-19
	Slide 180: Coronavirus Bibliography  IX COVID-19
	Slide 181: Coronavirus Bibliography  IX COVID-19
	Slide 182: INFLUENZA
	Slide 183: Bibliography Influenza
	Slide 184: Bibliography Influenza
	Slide 185: Bibliography Influenza
	Slide 186: Bibliography Influenza
	Slide 187: Bibliography Influenza
	Slide 188: Bibliography Influenza
	Slide 189: Bibliography Influenza
	Slide 190: Bibliography Influenza
	Slide 191: Bibliography Influenza
	Slide 192: Bibliography Influenza
	Slide 193: Bibliography Influenza
	Slide 194: Bibliography Influenza
	Slide 195: Bibliography Influenza Vaccine Overview
	Slide 196: Bibliography Influenza
	Slide 197: Bibliography Influenza
	Slide 198: Measles
	Slide 199: Measles Bibliography I 
	Slide 200: Measles Bibliography II 
	Slide 201: Measles Bibliography  III
	Slide 202: Measles Bibliography IV
	Slide 203: Measles Bibliography V 
	Slide 204: Measles Bibliography VI Complications   
	Slide 205: Measles Bibliography   VII Complications   
	Slide 206: Measles Bibliography VIII Complications   
	Slide 207: Measles Bibliography IX
	Slide 208: Measles Bibliography X 
	Slide 209: Measles Bibliography XI 
	Slide 210: Measles Bibliography  XII
	Slide 211: Measles Bibliography  XIII
	Slide 212: Measles Bibliography XIV 
	Slide 213: Measles Bibliography  XV
	Slide 214: Measles Bibliography XV 
	Slide 215
	Slide 216


