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CDC/MMWR Summary of Notifiable Diseases, United States, 1993; CDC/MMWR Summary of Notifiable Diseases, United 
States, 2008.

millions per year in US 

400 to 500 deaths
1,000  encephalitis 



Killed Virus



Live Attenuated Vaccine

•Recognized by the 
human immune 
system
•Cannot replicate 
well in human host.







Wakefield Lancet

• 12 children with autism-no controls
some clients

• Lots of tests including intestinal biopsy
Ileal lymphoid nodular hyperplasia and non-
specific colitis

• Conclusion
MMR weakens intestines
toxin leak through intestines into blood
then to brain

• Others unable to replicate findings
• Data altered





2016     86
2017    118
2018*   63



MMR Adverse Effects

• Hypersensitivity

• Fever

• Rash

Anaphylaxis  
3.5 in  1million 
doses

ITP 2.6 in 
100,000 doses

Encephalitis  
0.4 in 1 
million 
doses

Subacute
sclerosing
panecephalitis
rare if at all

Autism



Mumps/Measles cases by Year
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MUMPS in persons with two doses of 
MMR

time since 2nd dose prolonged contact 
(e.g., universities and close-
knit communities)



ACIP Recommendation 2018

Third dose of mumps containing vaccine in 
persons at increased risk for acquiring mumps 
during an outbreak



Chapter 1 Summary

MMR 
• Live Attenuated Vaccine

•Does not cause autism

•Effective in preventing 
measles when used

•3rd does for preventing 
mumps in some outbreak
settings 



Chapter 2 Shingles 
Vaccines



Varicella
Takahashi 
1988 Japan and Korea 
1995 US 

human embryonic 
lung cell culture

embryonic guinea 
pig fibroblasts

Other Cells types 

31 passages 



MMWR 60:53 2013



Zoster Vaccine (Zostavax®) #1

• 2006

• Age 50 and up 

• Live Attenuated 

•14X the dose of varicella



Shingles Vaccine HZV (Zostavax®)

• Herpes Zoster Efficacy 
51.3%

41% (age 70-79)

• 4 years duration

• Post Herpetic Neuralgia  
66.5%

N Engl J Med. 2015;372:2087-96

N Engl J Med. 2016;375:1019-32.

N Engl J Med 2005; 352: 2271-84



Efficacy %

0

20

40

60

80

100

120

Zostavax Shingrix

Shingles

PHN



Shingles Vaccines

• Herpes Zoster

Efficacy 51.3%

• 4 years duration

• Post Herpetic Neuralgia

Efficacy 66.5%

HSV Sub unit( Shingrix®)

• Herpes Zoster 

Efficacy 97%  

• 3.7 years and going

• Post Herpetic Neuralgia

Efficacy  89%

N Engl J Med. 2016;375:1019-32.

N Engl J Med 2005; 352: 2271-84.

HSV  live attenuate (Zostavax®)



Herpes Zoster subunit vaccine
Shingrix®

• Recommended for the prevention of herpes zoster 
and complications in immunocompetent adults aged 
50 up

• Preferred over Zoster Vaccine Live (Zostavax®) 

• Recommended for immunocompetent even if they 
have Received Zostavax®

ACIP October 2017



Glycoprotein E (gE)
most abundant 
glycoprotein on the 
surface of infected cells 



Glycoprotein E (gE)
most abundant 
glycoprotein on the 
surface of infected cells 



Substances included in a vaccine formulation to 
enhance the quality and strength of the immune 
response induced by the vaccine antigen(s)

• less immunogenic antigens

• lower antigen doses needed

• enhancing immune response in 

elderly

young children

chronic diseases

immunocompromised



• T Cells

• release cytokines 

• stimulate B  cells

• create memory cells

•

• B Cells

• make antibodies





Adjuvants

• Oil-in-water emulsions (MF59, AS03)
• Virosomes
• AS04
• AS01
• MPRC
• 529
• Liposomes (AS01) 
• CpG ODN (1018 ISS)
• TLR7 ligand



Shingrix

Antigen

• Glycoprotein E (gE)

Adjuvant: AS01

Vial 
1

Vial 2

MLP

Q2-21



HZV sub unit

More reactions:

HZsu 79.0%    Placebo 29.5%



HSV Sub unit (Shingrix®)

Price=$130 whole sale X 2 +$300

Questions

• Coverage

Medicare D?

• Availability 

Long term duration and safety



Chapter 2 Summary

New shingles vaccine

•2 vials 
2 dose (1-6m apart) 

• adjuvanted

•higher efficacy

• reactive side effects

•Coverage still not clear

•Current shortage



Chapter 3
Hepatitis B Vaccine 



Hepatitis B Vaccines

EngenrixB®

Recombivax HB®

Combination: 

Pediarix 6 weeks–6 years  Tdap/IPV 

Twinrix ≥18 years -Hep A and Hep B

New

Heplisav®



Heplisav-B®

HepB surface antigen (HBsAg) 1018 adjuvant

• synthetic immunostimulatory
cytidine-phosphate-guanosine
oligodeoxynucleotide (CpG-ODN) 
motifs

MMWR  2018;67:455–458. 



Heplisav B® versus  Engerix-B®

Outcome: Anti-HBS Ab >10mlU/Ml

Study   7,056  2 doses Heplisav®

Control  3,214  3 doses  Engerix-B®

Results 

90.0%–100.0%  Heplisav®

70.5%–90.2%  Engerix-B ®

MMWR April 20, 2018 / 67(15);455–458



Safety

9,871 Heplisav ®

Mild  45.6%

Serious 5.4%

Cardiac 0.27%

4,385 Engerix-B ® 

Mild 45.7%

Serious 6.3%

Cardiac 0.14%



Heplisav B

• May be used as a HepB vaccine in persons 
aged ≥18 years for vaccination against HBV 

• When feasible, the same manufacturer’s 
vaccines should be used to complete the 
series

• No data on pregnancy

• Use serologic testing as usual 



Non-responders

• Celiac: lower response rate compared to controls
– Low HBSab titers

• Compliance with gluten free diet improved response

• No studies to date of Non-responders and test 
for celiac or trial of gluten free diet

BMJ 2015;351.h4347



Chapter 3 Summary

New Hepatitis B Vaccine

•2 doses

• adjuvanted

•higher efficacy (serologic 
studies)

• cardiovascular events not 
statistically significant

•Trial of gluten free diet in 
non-responders



Chapter 4
Influenza Vaccines

LAIV

Adjuvanted Seasonal 
Flu

2009 H1N1 safety 
signal



LAIV (FluMist)

• 2003: LAIV3 licensed

• 2012: LAIV4 replaced LAIV3 for 2013-14 

• 2014: Preferential recommendation for 
healthy 4-49 year olds

• 2015: Preferential recommendation removed

• 2016-17  and 2017-18 not recommended



Quadrivalent Influenza

Influenza A Influenza B

H1N1

Victoria
H2N3

Yamagata



2013-14 and 2015-16 Seasons

• A(H1N1)pdm09 predominates



VE:LAIV against H1N1 2015-16
Ages 2-17

CDC Dod ICICLE PHE THL

High 30 51 75 68 46

Low -108 -48 -2 -9 21

Close -21 15 50 42 48
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Euro Surveill. 2016;21(38):pii=30350



Children 2-17 years
2015-16 season

Pebody Arch Dis Child 2018;103:101–105

A(H1N1)pdm09



2017-18 Season

• New HINI in LAIV4

• A(H2N3) predominates

• LAIV not tested clinically but did well in 
serologic and shedding studies

• ACIP: LAIV4 is an option for those for whom it 
is otherwise appropriate. No preference is 
expressed for any influenza vaccine product. 



Fluad: Adjuvanted Flu Vaccine®

Age 65+



VE for Hospitalization, Flu or 
Pneumonia
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Adjuvanted Influenza Vaccine

• Option for over 65

• Trivalent

• Better in serologic studies

• Clinical studies 

Slightly better in those over 75

More side effects

Vaccine 35 (2017) 513–520



2009-2010



ASO3 Adjuvanted N1H1

Non Adjuvanted N1H1

ASO3 Adjuvanted N1H1



H1N1 Vaccines for 2009-10

Non Adjuvant

ASO3   Adjuvanted (not used in US)

European-Narcolepsy

Canadian-no narcolepsy

<1 in 10,000 vaccine recipients

Ahmed et al Journal of Autoimmunity 50 (2014) 



H1N1 AS03

• Genetics

• H1N1 disease

• None in Canada 

• Rare disease

• Up to 10 years to diagnosis

Harris 2014 Eurosurvallance .org
Ahmed et al Journal of Autoimmunity 50 (2014) 



Adjuvant and Safety?

MF59 AS03

Virosomes TLR7 ligand
AS04

AS01 MPRC 529 Liposomes

CpG ODN 1018   ISS TLR7 ligand

Determined with each vaccine

Combined in vaccines

Cumulative and net effect?

Flu + HepB + Shingles



Chapter 4 Summary
Influenza Vaccines

LAIV okay to use

Adjuvanted Seasonal Flu 
okay to use 

2009 H1N1 Safety signal

Watching adjuvant 
vaccines



Chapter 5

Review of 
pneumococcal 
vaccines for adults



Pneumococcal Vaccine

Between  October 1 and March 1

Offer Influenza and Pneumococcal Vaccine 

All hospitalized patients 65 and up



NMSIIS

One Clinic –check NMSIIS 

Study uncovered many vaccines previously given



Two Pneumococcal Vaccines

Pneumovax PPSV23 Prevnar®  PCV13®

sugar

protein

sugar sugar

sugar sugar sugar

CDC Pink Book 2015





66 year old female with type II diabetes, 
hypertension, low back pain, and elevated 
cholesterol.  Smokes 1 pack per day for 30 
years. She has never received a 
pneumococcal vaccine.





66 year old female treated with mastectomy, 
chemotherapy and radiation for breast cancer at 
age 50.  Given PPSV23 at age 55





Timeline

Age 55    
PPSV23

Age 66   
PCV13

Age 67   
PPSV23 # 2

>1 year

1 year after PSV13 and 5 years after 
PPSV23 

Today



66 56 year old female with type II diabetes, 
hypertension, low back pain, and elevated 
cholesterol.  Smokes 1 pack per day for 30 years. 
She has never received a pneumococcal vaccine.  

CASE 3



66 56 year old female with type II diabetes, 
hypertension, low back pain, and elevated 
cholesterol.  Smokes 1 pack per day for 30 years. 
She has never received a pneumococcal vaccine.





66 56 year old female with type II diabetes, 
hypertension, low back pain, and elevated 
cholesterol.  Smokes 1 pack per day for 30 years. 
She has never received a pneumococcal vaccine.

PPSV23 only until she turns 65  

Then PCV13 followed by PPSV23 at least 5 years

After 1st PPSV23



46 year old with lung cancer. In 
remission after chemotherapy





Chapter 5 Summary 

Pneumococcal and Influenza to 
Hospitalized patients over 65

Check NMSIIS

Use flow sheet for pneumococcal vaccine
guidance
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