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Deaths Due to Infectious Diseases Over the Past 200 Years





Luis Fermín Tenorio – Last case of poliomyelitis in the Americas



Polio Cases, as of May 14, 2014
WHO 

Total cases
Year-to-date 

2014
Year-to-date 

2013
Total in 2013

Globally 77 33 416

- in endemic 
countries 

68 32 160

- in non-
endemic 

countries 
9 1 256



Polio in 2013



Polio Cases, Syria, 2013
Had Been Polio-Free Since 1999 















Measles

Highly infectious

Even with 5% of the population susceptible, ongoing 

transmission can occur

Highly effective vaccine

High coverage in the U.S. and many other countries

Not so high coverage in India, Africa and Western 

Europe.

Even with a worldwide drop in measles of 74%, 

measles killed an estimated 139,200 people in 

2010



Measles in Wales



Nature, 3/6/14, vol. 507, p. S18

















Smallpox Vaccine

Significant Adverse Events

Encephalitis (12/million)

Progressive vaccinia (vaccinia gangrenosa) 
(2/million)

Eczema vaccinatum (40/million)

Generalized vaccinia (240/million)

 Inadvertent inoculation (500/million)

Erythema multiforme or other rashes (160/million)

Congenital vaccinia

Secondary infection 



Vaccine Coverage Rates Among 
Preschool-Aged Children
United States, 1967–2012

CDC



In the 20 years since the VFC
program was implemented:

5 new vaccines (increasing the number of 

diseases prevented to 14)

Vaccination coverage near or above 90% 

for older vaccines

322 million illnesses prevented

21 million hospitalizations averted

732,000 premature deaths prevented 

$1.38 trillion saved



Impact of Conjugate Pneumococcal Vaccine 

Among Children <5 Years Old, U.S.









Seasonal Influenza Vaccination Rates 
for Massachusetts Adults

78
72

76
73

35

58

7169

50

6868
59

7071 737573
67

49

39
46

36
42 42 45

52 52 51

59

51

0

20

40

60

80

100

1993 1995 1997 1999 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

P
e
rc

e
n
t 

Im
m

u
n
iz

e
d

> 64 y/o 18 - 64 y/o w/ selected medical conditions

MA BRFSS

//

//



Seasonal Influenza Vaccination Rates for 2012-2013, 

Massachusetts and U.S., by Race/Ethnicity (BRFSS)





Daily Mortality, >75 y.o., U.K.
Armstrong, et al.  BMJ 1004; 329: 660



Percentage of health-care personnel (HCP) who received 

influenza vaccination, by occupation type 
Internet panel survey, United States, 2010–11, 2011–12, and 2012–13 influenza seasons

MMWR. September 27, 2013 / 62(38);781-786.



Mean Influenza Vaccination and Declination 

Rate Among Personnel in Massachusetts 

Acute Care Hospitals
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Why Influenza Vaccination for 

Healthcare Personnel?

1. High risk of exposure

2. Prevents illness

3. Keeps HCW and colleagues at work

4. Keeps patients healthier

5. Keeps family healthier

6. Saves costs for HCW and health care system

7. Provides a good example



Dispelling Myths
A flu shot can cause flu  

 It can’t

The flu shot made me sick.  

Rare, more often coincidence

 I never get sick

Anyone can get flu, no special immunity

 I am healthy, I don’t have to worry about influenza

Anyone can have a rare complication and anyone can 
spread influenza to someone who is high risk

Flu shots have many side effects

Adverse events occur less often than with common OTC 
and prescribed drugs



Side Effects of 

Inactivated Flu Vaccine
Nichol, et al.  Arch Intern Med 1996; 156: 1546 (n=849)

Vaccine Placebo

Systemic 

complaint
34.1% 35.2%

Arm soreness 63.8% 24.1%



There is no logical reason for 

a healthcare worker not to 

get a flu shot, except for  a 

valid medical 

contraindication.



Influenza vaccination before and during pregnancy, 

overall and by health-care provider recommendation and 

offer of influenza vaccination, among women pregnant at 

any time during October 2012–January 2013
MMWR. September 27, 2013 / 62(38);787-792









Use of Tdap to Protect Infants ‘Cocoon Strategy’

 Adults who have or who anticipate having close contact with 

an infant aged <12 months should receive a single dose of 

Tdap

 Ideally give > 2 weeks before contact with the infant.

 Infants should receive DTaP on schedule

 When possible, women should receive Tdap before conception

 Pregnant women should receive Tdap in the immediate post-

partum period

 “Although pregnancy is not a contraindication for receiving 

Tdap vaccine, health-care providers should weigh the 

theoretical risks and benefits before choosing to administer 

Tdap vaccine to a pregnant woman”

See  MMWR 2006;55(RR-3), MMWR 2006;55(RR-17) and MMWR 2008;57[RR-4].



Cocooning

Limited success in immunizing fathers and 

other family contacts

Many contacts not identified a priori

Delay in production of protective antibodies

Effectiveness not established

Still likely to provide indirect protection









Diphtheria Cases in Soviet Union 

and Former Soviet Union
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Number of Reported Acute Hepatitis B Cases 
National Notifiable Diseases Surveillance System, United States, 2000–2011 

MMWR Recomm Rep. 2013 Dec 20;62(RR-10):1-19.



ACIP October 25, 2011, Trudy V. Murphy, MD



Pre-exposure Evaluation for 

Health-care Personnel 

Previously Vaccinated With 

Complete, ≥3-dose Hepatitis 

B Vaccine Series Who Have 

Not Had Post-Vaccination 

Serologic Testing 

MMWR Recomm Rep. 2013 Dec 20;62(RR-10):1-19.



Age Distribution of Confirmed 

Hepatitis C by Age Group

2002 2012



Markowitz,  Advisory Committee on Immunization Practices, June 19, 2013  





Markowitz,  Advisory Committee on Immunization Practices, June 19, 2013  





Too many vaccines?

NO!

Not Enough



We Need More New Vaccines

HIV

Hepatitis C

Tuberculosis

Malaria

Lyme disease

Gonorrhea

Chlamydia infection

RSV infection

Group B streptococcal 

infection

Group A streptococcal 

infection

Clostridium difficile

infection

More for infant 

diarrheal illness

For other infections, 

including expanding and 

emerging arboviruses

For non-infectious 

diseases



Number of Cases Reported in 

Massachusetts in 2012
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Nature, 3/6/14, vol. 507, p. S7



We Need Better Vaccines

Better and/or broader :

Influenza vaccine

Pertussis vaccine

Meningococcal inclusive of serogroup B

Cross-reactive vaccines for pneumococcal 

infection, HPV, etc.

Continued development of more 

immunogenic, less reactogenic vaccines





http://www.immunizationed.pitt.edu/book/export/html/1

http://www.immunizationed.pitt.edu/book/export/html/1


Strategies That Work to Improve 

Adult Immunization

• Standing Orders 

• Computerized 

Record Reminder 

• Chart Reminder 

• Performance 

Feedback 

• Home Visits 

• Mailed/Telephoned 

Reminders 

• Expanding Access 

in Clinical Settings 

• Patient Education 

• Personal Health 

Records 

• Measuring and 

Tracking Rates







http://www.cdc.gov/vaccines/recs/Scheduler/AdultScheduler.htm





Public Health Reports / March–April 2014 / Volume 129 115 



What is Needed?

Accurate information

Evidence-based practices

Commitment

Political will

Persistence



What is to be Done?

Disease is bad; vaccines are good

Never miss an opportunity to promote or 

administer adult vaccines

Consider vaccines at every visit

Put in place mechanisms to maximize 

immunization

Provide education

Refute myths and misrepresentations

Get fully vaccinated yourself



A health care provider 
recommendation is the single most 
important determinant of whether 

or not someone gets vaccinated.


