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Goals

• Three things:

– Things you will never see

– Things you may see

– Things you will see

• Vaccine Heroes 

• Work to do



Timeline of Vaccines US
• 1945 – Inactivated influenza vaccine -

trivalent 

• 1948 – Diphtheria, tetanus, and pertussis 
vaccines combined to form DTP

• 1955 – Inactivated polio vaccine (shot)

• 1962 – Live polio vaccine (oral)

• 1963 – Measles vaccine

• 1967 – Mumps vaccine

• 1969 – Rubella vaccine

• 1971 – MMR combination

• 1981 – Hepatitis B vaccine

• 1985 – Hib vaccine

• 1992 – DTaP vaccine

• 1995 – Varicella vaccine

• 1995 – Hepatitis A vaccine

• 2000 – Pneumococcal conjugate vaccine

• 2003 – Intranasal influenza vaccine — trivalent 

• 2005 – Meningococcal (ACWY) conjugate vaccine

• 2005 – Tdap vaccine 

• 2006 – HPV vaccine for females (2 or 4 types)

• 2006 – Rotavirus vaccine (RotaTeq®)

• 2006 – Shingles vaccine (Zostavax® for≥ 60 yrs)

• 2008 – Rotavirus vaccine (RotaRix®)

• 2009 – HPV vaccine for males (4 types)

• 2013 – Intranasal influenza vaccine — quadrivalent 

• 2014 – Meningococcal B vaccine 

• 2014 – HPV vaccine (9 types of HPV [Gardasil® 9])

• 2017 – Second shingles vaccine (Shingrix® ≥50 yrs)

• 2017 – Adult hepatitis B vaccine (Heplisav-B®)

https://www.chop.edu/centers-programs/vaccine-education-center/

vaccine-history/vaccine-availability-timeline; https://www.historyofvaccines.org/timeline/all

Multiple types of enhanced flu vaccines at various years. 56 Organisms!!

https://www.historyofvaccines.org/timeline/all
https://www.historyofvaccines.org/timeline/all


https://wonder.cdc.gov/nndss/static/2017/annual/2017-table3.html

US Impact of Vaccines in the 21st Century

Disease Pre-vaccine

Annual

Morbidity

2017 Total % Decrease

Smallpox 48,164 0 100

Diphtheria 175,885 0 100

Pertussis 200,752 18,975 90.5

Tetanus 1,314 33 97.5

Polio 

(paralytic)

16,316 0 100

https://wonder.cdc.gov/nndss/static/2017/annual/2017-table3.html


1. MMWR 1999; 48:243-8  2. MMWR 2004; 51:1-84; 3. https://wonder.cdc.gov/nndss/static/2017/annual/2017-table3.html; 
4. https://www.cdc.gov/mumps/outbreaks.html

US Impact of Vaccines in the 21st Century

Disease Pre-vaccine 

Annual 

Morbidity

2017 Total % Decrease

Measles 503,282 120 100

Mumps 186,000 6,109 97

Rubella 47,745 7 100

Congenital 

rubella

823 5 99.9

Varicella 4,085,120 8,775 97.9

Haemophilus

influenzae b

20,000 

(est.)

34

(est.)

99.8

https://wonder.cdc.gov/nndss/static/2017/annual/2017-table3.html
https://www.cdc.gov/mumps/outbreaks.html


Death 

https://www.cdc.gov/mmwr/preview/mmwrhtml/00056803.htm

In 1900, 21,064 smallpox cases were 

reported, and 894 patients died. 

In 1920, 469,924 measles cases were 

reported, and 7575 patients died. 

In 1920, 147,991 diphtheria cases were 

reported, and 13,170 patients died. 

In 1922, 107,473 pertussis cases were 

reported, and 5099 patients died.

https://www.cdc.gov/mmwr/preview/mmwrhtml/00056803.htm


Holy Cow! Have You Herd…?

**herd immunity thresholds are adjusted to account for vaccine effectiveness.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033611/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033611/


Est. % Kindergarteners with 
Nonmedical Exemption 2015

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033611/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033611/


Vaccine Victories:
Things You Won’t See (I hope!)

• Polio

• Smallpox

• Diphtheria: gray tonsillar membrane

• Tetanus: lockjaw

• Rubella: mild, arthralgia, adenopathy

• Rubella syndrome: devastating

• Meningococcal meningitis/sepsis: hearing and 
limb loss

I will not show you any of these with two exceptions 

because you won’t see them!

P.S. I have seen them all but one. Old…



Things You Should Never See





POLIO VACCINE
CBS Television interview, on See It Now (12 April 
1955)

Edward R. Murrow: Who owns the patent on this 
vaccine?

Jonas Salk: Well, the people, I would say. There is 
no patent. Could you patent the sun?

Salk quotes: “The reward for work well done is the 
opportunity to do more.” “Our greatest responsibility is 
to be good ancestors.”

https://www.youtube.com/watch?v=erHXKP386Nk

Sabin did not patent his vaccine either! Oral vaccine stops GI transmission.

https://en.wikipedia.org/wiki/See_It_Now
https://en.wikiquote.org/wiki/Edward_R._Murrow
https://en.wikiquote.org/wiki/Vaccine
https://en.wikiquote.org/wiki/Sun
https://www.youtube.com/watch?v=erHXKP386Nk


Polio/Polio Vaccine
• Julius Younger, Byron Bennett, L. James Lewis, and          

secretary Lorraine Friedman were all part of Salk's team

• 1.8 million children in Salk vaccine trial including his own family

• 1 in 200 infections caused paralysis

• 2019: 85 cases in Pakistan 69 and Afghanistan 16, type 1

• Type 2 last seen in 1999; WHO: eradicated from the planet!

• Type 3 last seen in 2012; to be declared eradicated next month!

http://polioeradication.org/news/

http://polioeradication.org/news/


“In 1736 I lost one of my sons, a fine boy 
of 4 years old, by the smallpox…I 

long regretted bitterly and I still regret 
that I had not given it to him by 

inoculation; this I mention for the sake 
of parents, who omit that operation on 
the supposition that they should never 

forgive themselves if a child died 
under it; my example showing that the 

regret may be the same either way, 
and that therefore the safer should be 

chosen.”

-Benjamin Franklin, 

1791



History
of

Smallpox
• Anthropological evidence of smallpox from 13,000 yrs ago

• Estimated 500 million deaths through time

• US 1721 Boston smallpox epidemic

• Cowpox and the milk maid: vaccinia vs variola

• Edward Jenner 1796 and Thomas Jefferson 1806
– “You have erased from the calendar of human afflictions one of its 

greatest.”

• 1906 purity of vaccines; eventual FDA establishment 

• Last case smallpox 1977; WHO 1980 “eradicated”

• Smallpox vaccine still available; no longer used routinely 

• BUT  gene modification poses new threats



Who are these people?

Wolfgang Mozart: Composer of 41 symphonies   Maurice R. Hilleman: Inventor of 40 vaccines, 

8 of which are on the routine schedules 

Including: Measles,Mumps, Rubella, Chickenpox, Hepatitis A, Hepatitis B,

Hib, and Meningitis



Things You May See
• Measles: how many people died from measles in 2017 

in the world?

• Mumps

• Chickenpox

• Hepatitis A or B

• Pneumococcus

• Cholera

• Hemophilus influenzae b

110,000 mostly children



Raold Dahl
• Olivia, my eldest daughter, caught measles when she was seven 

years old. I was sitting on her bed showing her how to fashion 
little animals… when it came to her turn…she couldn't do 
anything. "Are you feeling all right?" I asked her. "I feel all 
sleepy, " she said.  In an hour, she was unconscious. In twelve 
hours she was dead.

• It really is almost a crime to allow your child to go 
unimmunised. …it is never too late. All school-children who 
have not yet had a measles immunisation should beg their 
parents to arrange for them to have one as soon as possible.

• 1,250 cases in US 2019

http://roalddahl.com/roald-dahl/timeline/1960s/november-1962

https://www.cdc.gov/mmwr/volumes/68/wr/mm6840e2.htm?s_

cid=mm6840e2_e&deliveryName=USCDC_921-DM10756

http://roalddahl.com/roald-dahl/timeline/1960s/november-1962
https://www.cdc.gov/mmwr/volumes/68/wr/mm6840e2.htm?s_cid=mm6840e2_e&deliveryName=USCDC_921-DM10756
https://www.cdc.gov/mmwr/volumes/68/wr/mm6840e2.htm?s_cid=mm6840e2_e&deliveryName=USCDC_921-DM10756


Varicella
https://www.cdc.gov/vaccines/pubs/pinkbook/varicella.html

https://www.cdc.gov/vaccines/pubs/pinkbook/varicella.html


Cholera



QUIZ: What is the greatest infectious 
disease killer of all time?

A) plague

B) malaria

C) influenza

D) tuberculosis

E) smallpox

F) cholera

G) HIV

H) measles



Tuberculosis

http://theconversation.com/four-of-the-most-lethal-infectious-diseases-of-our-time-

and-how-were-overcoming-them-78101

http://theconversation.com/four-of-the-most-lethal-infectious-diseases-of-our-time-and-how-were-overcoming-them-78101


Tuberculosis Vaccine?

• 1/3 of world’s pop. has TB!!

• BCG (bacille Calmette-Guerin)                       
good for infants + children;                               
not so good for adults

• GSK’s Investigational Vaccine Candidate: 
M72/AS01E shows promise for prevention of 
TB disease in a Phase 2b trial conducted in 
Kenya, South Africa and Zambia; VE =54%

• TB drug resistance strains; HIV

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj_rL2K8IrlAhULm1kKHWVGAAsQjRx6BAgBEAQ&url=https://emedicine.medscape.com/article/358610-overview&psig=AOvVaw3op4d7OSbj5-AG6q98ciLQ&ust=1570562684258870
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj_rL2K8IrlAhULm1kKHWVGAAsQjRx6BAgBEAQ&url=https://emedicine.medscape.com/article/358610-overview&psig=AOvVaw3op4d7OSbj5-AG6q98ciLQ&ust=1570562684258870


Things You Will See
• HPV: no more Pap smears?

• Pertussis

• Shingles

• Rotavirus

• Influenza



QUIZ
Who is this person?

How many years did it take to develop his HPV vaccine?

21 years for HPV4

Harald zur Hausen



Finding HPV
• Age 21 to 29: Every 3 yrs with cytology (Pap testing).

• Age 30 to 65: Every 5 yrs with HPV test alone (primary HPV 
testing), OR every 3 yrs with cytology alone, OR every 5 yrs with 
HPV co-test (Pap + HPV test). U.S. Preventive Services Task Force 
prefers primary HPV testing OR Pap testing alone.

• Younger Than Age 21: Screening is not recommended for 
women <21 yrs of age. (Too many self-resolving HPV infections!)

• Older Than Age 65/no screening: if adequate prior screening 
adequate (3 consecutive negative cytology results within 10 yrs 
or 2 consecutive negative HPV results within 5 yrs, with most 
recent test occurring within 5 yrs) and not at high risk for cervical 
cancer.

• No Cervix: No Screening; if cervix removed for benign reason.

“…the era of classic PAP smear is indeed coming to an end…”



Don’t  forget warts



Rotavirus vaccine:
73% uptake

• Median annual % of stool tests + for rotavirus:

– Prevaccine: 25.6% (range = 25.2–29.4) 

– Postvaccine: 6.1% (range = 2.6–11.1)  

• Median annual peak in rotavirus positivity:

– Prevaccine: 43.1% (range = 43.8–56.3) 

– Postvaccine: 14.0% (range = 4.8–27.3) 

• Season duration:

– Median of 26 weeks (range = 23–27)  

– Median of 9 weeks (range = 0–18). 

https://www.cdc.gov/mmwr/volumes/68/wr/mm6824a2.htm

https://www.cdc.gov/mmwr/volumes/68/wr/mm6824a2.htm
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiqo-WY8ZvlAhXjRt8KHUHGAx4QjRx6BAgBEAQ&url=https://newsatjama.jama.com/2013/01/24/vaccinating-infants-against-rotavirus-may-also-protect-adults/&psig=AOvVaw0AllyyLXRJoDuEXfdSYTVl&ust=1571147078433033
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiqo-WY8ZvlAhXjRt8KHUHGAx4QjRx6BAgBEAQ&url=https://newsatjama.jama.com/2013/01/24/vaccinating-infants-against-rotavirus-may-also-protect-adults/&psig=AOvVaw0AllyyLXRJoDuEXfdSYTVl&ust=1571147078433033


Despite current vaccines!!



Available But Not Routinely Used 
Vaccines

• Japanese encephalitis: routine in guess where?

• Rabies: when to use? Drives me batty…

• Adenovirus: military, type 4 and 7

• Tickborne encephalitis

• Typhoid fever: travel

• Cholera: outbreaks

• Yellow fever: travel

• Hepatitis E



Activity: discuss with a neighbor

• What improvements in current vaccines would 
you like to obtain? List 2.

_________________

_________________

• Other than TBC, malaria, and HIV, what 3 
diseases need a good vaccine? 

_________________

_________________

_________________ 



Vaccine Pipeline
• E. coli* (major sepsis; death)

• Respiratory syncytial virus* (11,000 die)

• Cytomegalovirus

• Clostridium difficile* (15,000 die)

• Lyme disease*

• Dengue fever* (current vaccine +/-)

• Ebola virus

• Zika virus

• Malaria

• HIV

• Tuberculosis

• Streptococcus pneumoniae* 

• Streptococcus pyogenes

• Tuberculosis

• Universal Influenza Vaccine* 

• Campylobacter jejuni

• Chagas Disease

• Chikungunya

• Enterovirus 71 (EV71)

• Group B Streptococcus (GBS)

• Herpes Simplex Virus* 

• HIV-1

• Human Hookworm Disease

• Leishmaniasis Disease

• Nipah Virus

• Nontyphoidal Salmonella Disease

• Norovirus* 

• Paratyphoid fever

• Schistosomiasis Disease

• Shigella

• Staphylococcus aureus* 

* We see lots!!!

http://ac.els-cdn.com/S0264410X16301049/1-s2.0-S0264410X16301049-main.pdf?_tid=7cb8a798-23de-11e6-aa36-00000aab0f01&acdnat=1464335096_f4e1217edff6927ae138984e501cb287
http://ac.els-cdn.com/S0264410X16300706/1-s2.0-S0264410X16300706-main.pdf?_tid=810e561c-23de-11e6-acaa-00000aab0f6b&acdnat=1464335103_93e20fdc016a9dbd96bc3af987bc93d1
http://ac.els-cdn.com/S0264410X16002929/1-s2.0-S0264410X16002929-main.pdf?_tid=85539b06-23de-11e6-b720-00000aacb362&acdnat=1464335110_c3eb75b01cdf6351829444b25cfb03ee
http://ac.els-cdn.com/S0264410X16300822/1-s2.0-S0264410X16300822-main.pdf?_tid=89675cc8-23de-11e6-9c81-00000aab0f02&acdnat=1464335117_ab1aed642cf46f29d5fd69e973c1ae61
http://ac.els-cdn.com/S0264410X16002954/1-s2.0-S0264410X16002954-main.pdf?_tid=2e2c9274-23de-11e6-8d98-00000aacb362&acdnat=1464334964_8c0c0c9788ab0456b4d1286dcd2324a4
http://ac.els-cdn.com/S0264410X16300718/1-s2.0-S0264410X16300718-main.pdf?_tid=33f59ad4-23de-11e6-8837-00000aab0f02&acdnat=1464334974_cd88eac31c9a1442f50131662fc5c896
http://ac.els-cdn.com/S0264410X16300731/1-s2.0-S0264410X16300731-main.pdf?_tid=382c30cc-23de-11e6-ae0e-00000aacb362&acdnat=1464334981_6ea8fb3f58f70b19287658acd5d844c9
http://www.sciencedirect.com/science/article/pii/S0264410X16002887
http://ac.els-cdn.com/S0264410X16002905/1-s2.0-S0264410X16002905-main.pdf?_tid=44b4b1d4-23de-11e6-a200-00000aacb35e&acdnat=1464335002_4a8f118f38a7914024531850f60a321a
http://ac.els-cdn.com/S0264410X16002978/1-s2.0-S0264410X16002978-main.pdf?_tid=492795ec-23de-11e6-8c8d-00000aab0f02&acdnat=1464335009_6592e0fbe586e2e5c5e6fbf84e68048e
http://www.sciencedirect.com/science/article/pii/S0264410X16002802
http://ac.els-cdn.com/S0264410X16300755/1-s2.0-S0264410X16300755-main.pdf?_tid=51646636-23de-11e6-86e9-00000aacb35e&acdnat=1464335023_0ce01fd33eda608bfa78ceefb1028f8a
http://ac.els-cdn.com/S0264410X16002899/1-s2.0-S0264410X16002899-main.pdf?_tid=558bd9c4-23de-11e6-9fda-00000aacb360&acdnat=1464335030_728acd8aeaa3d655f0702a7eac9849f4
http://ac.els-cdn.com/S0264410X16002966/1-s2.0-S0264410X16002966-main.pdf?_tid=5e662b3a-23de-11e6-860e-00000aacb35f&acdnat=1464335045_96cfdfc9d6731f9578640a266f7fe646
http://ac.els-cdn.com/S0264410X1630069X/1-s2.0-S0264410X1630069X-main.pdf?_tid=6319f008-23de-11e6-b18e-00000aacb360&acdnat=1464335053_229f7a95b53de2dba14182be499e1b91
http://ac.els-cdn.com/S0264410X16300743/1-s2.0-S0264410X16300743-main.pdf?_tid=67281f4e-23de-11e6-898b-00000aacb362&acdnat=1464335060_ae0de787db093727e64e672e36e7aaed
http://ac.els-cdn.com/S0264410X16301037/1-s2.0-S0264410X16301037-main.pdf?_tid=6b39fc6a-23de-11e6-a690-00000aab0f26&acdnat=1464335067_7b8a083a6b23dacb65ae9b8ace1ed50b
http://ac.els-cdn.com/S0264410X16300767/1-s2.0-S0264410X16300767-main.pdf?_tid=74412fe0-23de-11e6-96d1-00000aab0f02&acdnat=1464335082_f91c37904d6bc60fe232826de07bc606
http://ac.els-cdn.com/S0264410X16002863/1-s2.0-S0264410X16002863-main.pdf?_tid=7883cc84-23de-11e6-b4bf-00000aab0f01&acdnat=1464335089_138ef7b948aa36bf37a63d3452e8713d
http://www.sciencedirect.com/science/article/pii/S0264410X16301694


Escherichia coli

• E. coli 0157:H7

• US: UTI/sepsis

– 7 million UTIs/yr

– 400,000 hospital

• UK, incidence of E. coli 

bacteremia is est. at 

90/100,000 population

case fatality rate of 

11/100,000 population



Combat Vaccine Resistance
• Avoid vaccinator vaccine fatigue: better vaccines coming!

• Assess every patient on every office visit for vaccination 
needs: like a vital sign

• Office vaccine champion(s) but engage entire staff

• Use presumptive rather than participatory approach

• Use patient reminders: iPhone, email, texts, postcards

• Use standing orders

• Default appointments: 

“Your next appointment for flu vaccine is …”

• Document adult vaccines: 

wallet card, iPhone



• CDC schedules
https://www.cdc.gov/vaccines/schedules/index.html

• Shots Immunizations by AAFP/STFM
www.aafp.org/shots

• Online resources: CDC and IAC

• ACIP email

https://www.cdc.gov/Other/emailupdates/

• Full list from Immunization Action                    
Coalition (IAC) at 
http://www.immunize.org/resources/apps.asp

http://www.immunize.org/express/

Resources

https://www.cdc.gov/vaccines/schedules/index.html
http://www.aafp.org/shots
https://www.cdc.gov/Other/emailupdates/
http://www.immunize.org/resources/apps.asp
http://www.immunize.org/express/


Shots Immunization 
by AAFP/STFM



http://www.immunize.org/catg.d/p4065.pdf

Immunization Action Coalition

Remember to provide your 

adult patients with some 

record of vaccination. Cell 

phones, wallet cards. 

http://www.immunize.org/catg.d/p4065.pdf

