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Measles Epidemiology
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MeaslesCases 
Arizona 1990-2008
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Complications of Measles

Measles in US 1985-1992
% Complications
8 Diarrhea
7 Otitis media
6 Pneumonia
0.6-0.7 Seizures
0.1 Encephalitis
0.2 Death





Rubella and Congenital Rubella Cases 
Arizona 1990-2008

0

5

10

15

20

25

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

C
as

es

Rubella Congenital Rubella



Mumps and Mumps Vaccine 
US 1966-2006

NEJM Apr. 10, 2006



Mumps Resurgence in US 2006 
N = 6584

NEJM Apr 10, 2006



Mumps Cases 
Arizona 1990-2008
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Complications from Mumps

Illness Frequency

CNS disease 15% clinical cases

Orchitis 20-50% post pubertal males

Pancreatitis 2-5%

Deafness 1/20,000

Death ~1/year (1980-1999)



Measles, Rubella, Mumps Cases 
Arizona 1990-2008
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75% of suspected sources for infant 
pertussis cases were family members

Mom or Dad
47%

Mom
32%

Dad
15%

Sibling 20%

Grandparent 8%

Other 25%

Bisgard, K. et al. Ped Infect Dis J. 
2004;23:985-989.



76% of suspected sources* for infant 
pertussis cases were adolescents or adults

Adults 56%

Children
5-9 years  7%

Adolescents 20%

Young Children 
0-4 years   17%

Bisgard, K. et al. Ped Infect Dis J. 
2004;23:985-989.



Measles Epidemiology to Help 
Explain Pertussis Epidemiology
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Pertussis in Japan



Pertussis Cases in England & 
Vaccination Rates 1940-2000



Reported Pertussis Cases in the 
United States (1922-2004)
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Infant Pertussis Remains a Concern Despite 
Increases in Adult and Adolescent Pertussis
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Total and Confirmed Pertussis Cases 
Arizona 1994-2008
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Rates of Reported Pertussis in Arizona, 
1990-2007
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Event date, Pertussis, Arizona, 1994-2005
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Declared pertussis outbreaks

1: 1994: Yuma (70 cases)
2: 1995-6: Pinal (265)
3: 1998: Maricopa (270)
4: 1998: Pima (60) 

5: 1998: Mohave (180)
6: 2000-1: Pima (340)
7: 2001: Mohave (80)
8: 2002-3: Yavapai (450)
9: 2005:  Arizona (1,108) 
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Age groups of Arizona pertussis cases, 
1994-2004

10-14 Y
18%

1-4 Y
16%

INFANT
21%

45-64 Y
5%

20-44 Y
19%

15-19 Y
8%

5-9 Y
12%

65+
1%



Age groups in declared Arizona 
outbreaks, 1994-2005
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Pertussis cases by number of doses of 
pertussis-containing vaccine before onset, 

Arizona, 1994-2004
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Ages of Pertussis Cases, 
Arizona 2005



Vaccine protection from Hemophilus 
influenza type b (Hib)
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MMWR Jan. 30, 2009



Invasive Hib in Minnesota

Age Clinical Outcome Vaccine Other
1 15 mo Meningitis Survived PRP-OMP 

2 & 5 mo
Low IgG

2 3 y Pneumonia Survived 0 Healthy
3 7 mo Meningitis Died 0 Healthy
4 5 mo Meningitis Survived PRP-TT 

2 & 4 mo
Healthy

5 20 mo Epiglottitis Survived 0 Healthy



Other Recent Hib Disease 
in the US 

• 5 cases in PA since October 2008
– Two deaths

• 4 yo with Hib meningitis
– All unvaccinated or under-vaccinated children

• Maine 2009
– 3 yo partially vaccinated
– Meningitis & bacteremia



Invasive Hib Cases in AZ 
in Children < 5 years old 
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Endemic Wild Polio Virus 2008

MMWR May 9, 2008



Polio Infections in the US
• 1979  Last Wild virus polio outbreak in US

– 10 paralytic cases
• 1995 Vaccine Derived Poliovirus (VDPV)

– SCID with paralysis 
• 2005 Minnesota

– 4 children with VDPV
• 2009 Minnesota

– Paralysis & death in immunocompromised 
adult associated with VDPV



Imported Vaccine-Associated 
Poliomyelitis into US

• 22 yo female, unvaccinated
• Study abroad in Costa Rica
• Lived with family with small children
• Illness:

– Day 1:  Sore throat, neck & back pain
– Day 2:  Fever and headache
– Day 3:  Acute leg weakness
– Day 6:  Flown to US



Poliomyelitis

• Areflexic lower extremity weakness
• Respiratory failure needing ventilation
• Stool:  Polio Vaccine serotypes 2 & 3
• Serum:  Acute and convalescent > 1:10 

polio serotypes 1, 2 & 3
• Day 60:  Residual leg weakness



MMWR Sept. 16, 2005



MMWR Jan. 16, 2009



Invasive S. pneumoniae Serotypes in AZ, 2008 (< 5 y.o.)
Serotype Cases % Serotype Cases %
1 3 2.3% 12F 1 0.8%
3 1 0.8% 15 5 3.8%
5 12 9.0% 15B 2 1.5%
6 1 0.8% 19 5 3.8%
6B 1 0.8% 19A 13 9.8%
7 2 1.5% 22 1 0.8%
7F 16 12.0% 23 1 0.8%
8 1 0.8% 33A 1 0.8%
11 1 0.8% Not typeable 11 8.3%
12 4 3.0% Unknown 50 37.6%
12B 1 0.8% TOTAL 133 100%

PCV-7 Vaccine Serotypes:  4, 9V, 14, 19F, 23F, 18C, 6B



Presented by Dr. Nancy Rosenstein, CDC, at the National Immunization Conference, 2005

Meningococcal



Presented by Dr. Nancy Rosenstein, CDC, at the National Immunization Conference, 2005



Presented by Dr. Nancy Rosenstein, CDC, at the National Immunization Conference, 2005



Reported meningococcal 
disease, Arizona, 1994-2005
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Rates and cases of meningococcal 
disease, Arizona, 1994-2004
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Meningococcal serogroups, invasive 
disease, Arizona, 1997-2001
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Meningococcal serogroups, invasive 
disease, Arizona, 1994-2005
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Serogroup distribution by age group, 
meningococcal invasive disease, 

Arizona, 1994-2004 
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Hepatitis A in US 1987-1997

AZ Hep A rate 48/100,000



Hepatitis A Cases in US and AZ 
1990-2007
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Decline in Hepatitis A 
with Vaccination

MMWR May 19, 2006



Chronic Hepatitis B Infection 2005



Acute Hepatitis B in US 
1990-2006

MMWR Mar. 21, 2008

Vaccine licensed

All infants
First dose 
before 
hospital 
discharge



Acute Hepatitis B in US by Age Group 
1990-2006

MMWR Mar. 21, 2008



Hepatitis B

OIDS Annual Report 2007



Arizona Newly Reported 
Chronic Hepatitis B by Race, 2007

Race Cases Rate/100,000
Unknown 633 ---

Asian/Pacific Islander 140 82.46

Black 52 20.51

Native American 59 3.28

Hispanic 30 8.88

White 145 3.74



Chronic Hepatitis B in AZ 
by Age Groups, 2007



Varicella Cases and Rates 
Arizona, 1994-2007
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