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Background 
• During 2012, CDPHE observed a steady 

increase in reports of pertussis.  
 

• A total of 1505 cases were reported in 2012. 
 

• This represents a sharp increase from a 5 year 
average of 324 cases/year for 2007-2011 
(4.7X).   
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• Increased pertussis cases or outbreaks were 
reported in the majority of states during 2012.  
 

• As of January 10, 2013, 49 states and 
Washington, D.C. had reported increases in 
disease compared with the same time period 
in 2011.  
 

• In particular, Wisconsin, Vermont, Minnesota 
and Washington reported higher than average 
rates of pertussis in 2012. 
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Observations 
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Week Ending 

Reported Pertussis Cases by Week of Report, 
Colorado, 2012/2013 

Pertussis Cases

*Current data  are provisional 3/11/2013.  Numbers may change as case investigations are   
  completed. 

Source:  Colorado Department of Public Health and 
Environment 
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Numbers and Rates of Reported Pertussis Cases by Age Group,                                                                  
Colorado, 01/01/2012 - 12/31/2012* 

Age Group 
(years) Number of Cases Percent of Cases Rate per 100,000 

population 

<6 months 76 5.0 228.5 

6 - 11 months 42 2.8 126.3 

1 - 6 283 18.8 68.0 

7 - 10 263 17.5 93.5 

11 - 14 350 23.3 129.2 

15 - 18 194 12.9 70.4 

19 - 39 134 8.9 8.9 

40 - 64 144 9.6 8.4 

65+ 19 1.3 3.3 

TOTAL 1505 100.0 29.4 
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• The increasing number of cases in adolescents 
suggests immunity wanes after Tdap 
vaccination in age groups fully vaccinated with 
acellular vaccines.  
 

• Acellular and whole-cell vaccines both have 
high efficacy during the first 2 years after 
vaccination, but recent changes suggest 
diminished duration of protection in those 
given acellular vaccine (DTaP) compared to 
those given DTP vaccine.  
 



• Whole cell pertussis vaccines (DTP) introduced 
in the 1940s drastically reduced the incidence 
of pertussis in the US.   
 

• Concerns about adverse events associated 
with DTP led to the gradual replacement of 
DTP doses with DTaP doses. 
 

• By 1997, the DTP doses in the primary series 
were completely replaced with DTaP vaccine.  
 
 



• Unvaccinated children have an eightfold greater risk 
for pertussis than children fully vaccinated with 
DTaP.  
 

• Vaccinated children can develop pertussis, but they 
are less infectious, have milder symptoms, shorter 
illness duration, and are at reduced risk for severe 
outcomes.  
 

• Vaccination continues to be the single most 
effective strategy to reduce morbidity and mortality 
caused by pertussis.  
 

• Vaccination of pregnant women and contacts of 
infants protects infants too young to be vaccinated.  
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Prevention and Control of Pertussis:  
Objectives 

 
• Primary:   Preventing death and serious complications in 

individuals at increased risk of severe and/or complicated disease, 
including infants <12 months 
 

• Secondary: 
• Limit transmission in outbreak setting 
• Limit further spread and duration of transmission within closed 

communities 
• Decrease morbidity in affected populations 
• Lower risk of dissemination to unaffected groups within an 

outbreak 
 

• Vaccination is the safest and most effective tool we have to 
achieve our objectives.  
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Action 



Healthcare Provider Outreach 
 

• Health Alert (HAN) for medical providers to 
consider a diagnosis of pertussis in patients 
with a paroxysmal cough. 
 

• Recommendations on who to test/not test. 
 

• Make sure patients and health care staff are 
up-to-date on pertussis vaccination, especially 
if they have close contact with infants.  

• Recommend Tdap instead of Td or TT. 
 
 
 
 



Schools and Childcare Outreach 

• Make sure students and staff are up-to-date 
on vaccination. 
 

• Refer students who may have pertussis to 
their primary care provider. 
 

• Students who are sick should stay home so 
they don’t transmit their illness to others.   





Guidance for Local Health 
Departments 

• The primary objective of Postexposure 
prophylaxis  (PEP) should be to prevent death 
and serious complications from pertussis in 
individuals at increased risk of severe disease. 

• Extensive contact tracing and broad scale use 
of PEP among contacts may not be an 
effective use of limited public health 
resources. 
 



Guidance for Local Health 
Departments 

• Prioritize investigations by assigning the 
highest priority to those at high-risk or who 
may expose those at highest risk. 

 
• Facilitate  evaluation, testing and treatment 

and education for those HH and high-risk 
contacts that are symptomatic. 
 



Guidance for Local Health 
Departments 

• Target PEP antibiotic use to those at high-risk of 
developing severe disease and to those who have 
close contact with those at high-risk  of developing 
severe disease 
– Infants 
– Women in their third trimester of pregnancy 
– Those with pre-existing health conditions 
– Contacts who themselves have close contact with the previously 

mentioned high-risk groups 
– All contacts in high-risk settings that include any of the previously 

mentioned high-risk groups 
– HH contacts  

 





General Public 

• Press release 
 

• Social media 









Conclusion 
• Pertussis continues to be a significant public 

health problem in Colorado, though the 
epidemiology is evolving.   
 

• Vaccination is our best prevention tool 
 

• Goal is no infant deaths 
– Improve Tdap coverage in adults and adolescents 
– Maintain high levels of coverage with DTaP in 

children 

 



 
 
 
 
 
 
 
 
 
 
 

  
 

Questions?  
 
 
 
 
 

 
 
 



0.0

20.0

40.0

60.0

80.0

100.0

120.0

140.0

160.0

180.0

200.0

2007 2008 2009 2010 2011 2012

Ra
te

 p
er

 1
00

,0
00

 p
op

ul
at

io
n 

Report Year 

Rates of Reported Pertussis Cases by Age Group and Report Year, Colorado, 
2007 - 2012 

<1

1-6

7-10

11-14

15 - 18

19 - 39

40+

Total



32 

California VE Study 

 Cases & controls 4-10 yrs at illness onset or enrollment 
 Reported pertussis cases in 15 CA counties 
 Unmatched controls from case-patient providers (3:1)  
 Vaccine histories collected by in-person visits to providers 
 Logistic regression, accounting for clustering  
 250 provider offices, 4,000 charts abstracted 
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Vaccination Characteristics  

Case (%) 
N=682 

Control (%) 
N=2,016 

P-Value 

Unvaccinated 
     Yes 7.8 0.9 < 0.0001 

Vaccinated age at 5th Dose N=629 N=1,997 

     4 68.7 71.9 0.11* 

     5 31.1 27.3 
     6 0.5 0.8 
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Pertussis Disease among Unvaccinated compared to 
Vaccinated Children 

Pertussis 
Vaccination Status Case Control OR (95% CI) * 

Unvaccinated 53 19 8.9 (4.9 – 16.1) 
5 DTaP doses 629 1,997 

* Accounting for clustering by county and provider 
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Overall VE & Duration of Protection Estimates 

* Accounting for clustering by county and provider 

Model * Case (n)  Control (n) VE, %  95% CI 
Overall VE, All 
Ages  
     0 dose 53 19 Ref -- 
     5 doses 629 1,997 88.7 79.4 – 93.8 

Time since 5th dose 
     0 doses 53 19 Ref -- 
     < 12 months 19 354 98.1 96.1 – 99.1 
     12 – 23 months 51 391 95.3 91.2 – 97.5 
     24 – 35 months 79 366 92.3 86.6 – 95.5 
     36 – 47 months 108 304 87.3 76.2 – 93.2 
     48 – 59 months 141 294 82.8 68.7 – 90.6 
     60+ months 231 288 71.2 45.8 – 84.8 
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Overall VE & Duration of Protection Estimates 

* Accounting for clustering by county and provider 

Model * Case (n)  Control (n) VE, %  95% CI 
Overall VE, All 
Ages  
     0 dose 53 19 Ref -- 
     5 doses 629 1,997 88.7 79.4 – 93.8 

Time since 5th dose 
     0 doses 53 19 Ref -- 
     < 12 months 19 354 98.1 96.1 – 99.1 
     12 – 23 months 51 391 95.3 91.2 – 97.5 
     24 – 35 months 79 366 92.3 86.6 – 95.5 
     36 – 47 months 108 304 87.3 76.2 – 93.2 
     48 – 59 months 141 294 82.8 68.7 – 90.6 
     60+ months 231 288 71.2 45.8 – 84.8 



Epi Data Suggests Tdap Isn’t a Perfect 
Solution 

• The increasing number of cases in adolescents 
suggests immunity wanes even after Tdap 
vaccination in age groups fully vaccinated with 
acellular vaccines. 

• Results of Washington State Tdap 
effectiveness study anticipated soon  



Vaccination is Effective 
• Unvaccinated children have an eightfold greater risk for pertussis than 

children fully vaccinated with DTaP.  
 

• Vaccinated children can develop pertussis, but they are less infectious, 
have milder symptoms, shorter illness duration, and are at reduced risk for 
severe outcomes.  
 

• Vaccination continues to be the single most effective strategy to reduce 
morbidity and mortality caused by pertussis.  
 

• Vaccination of pregnant women and contacts of infants protects infants 
too young to be vaccinated is an important strategy to protect those most 
at risk.  



What else may be contributing to the 
epidemic? 

• Better awareness and more testing- Probably 
• Changes in surveillance from newer testing methods- Probably 
• Under-vaccination- To some extent 
• Strain variation- Being studied 

 



Other Vaccination Recommendations 

• Development of new vaccines, vaccine 
targets? 

• Additional DTaP doses? 
• Timing, frequency of Tdap doses? 



Education of Providers, Public 

• Pertussis vaccination remains an effective 
intervention 

• Current vaccination recommendations 
– Only 12% of adults have received Tdap 
– Healthcare workers 
– Childcare workers 

• Diagnosis, testing, treatment guidelines 
• ED/Urgent Care use of Tdap vs. Td for wound 

prophylaxis 
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