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Pertussis (whooping cough) 

• Caused by Bordetella pertussis  
• “The hundred day cough”; lasts 4-12 weeks 
• Classic presentation: no fever, coryza, paroxysmal cough, 

posttussive vomiting, posttussive whoop 
• Highly infectious 
• Has been called the most poorly controlled vaccine-

preventable disease 
• Affects persons of all ages 
• Very young infants are most vulnerable: Most severe 

disease and death occur in infants <4 months of age 
 



 

Pertussis epidemiology 

• Pertussis is cyclical and peaks every 3-5 years 
• Cyclical peaks have been increasing nationwide since 

1990s 
– 2014 pertussis epidemic in CA with >11,200 cases 
– 2010 pertussis epidemic in CA with >9,100 cases 

• In 2012 more cases were reported in the U.S.A (>48,000) 
than in any year since the pre-vaccine era 

• Many other state experiencing epidemics in 2015-2016 







 

Pertussis among infants in California 

• From 2010-2016, 2,583 pertussis cases in infants 
<4 months of age have been reported in 
California 
– 72% were Hispanic 
– 1,370 (53%) were hospitalized 

• 30% of those with detailed hospitalization information were 
admitted to the ICU; 31% of these required intubation 

• Medi-Cal was payer for approx. half of cases investigated; 
hospital charges up to $3 to $8 million per baby (2013) 

– 17 (1%) died 



 

Racial/ethnic disparity in outcomes* 
• Hispanic & black infants <4 months of age with 

pertussis are >2 times more likely to be 
hospitalized compared to white infants 
 

 
 

• Hispanic infants <4 months of age with 
pertussis more likely to die  

Race/ethnicity Fatal % fatal

Fatal 
rate 
ratio

95% 
Confidence 

Interval
White, non-Hispanic 1 0.3% Ref ―
Hispanic, all races 15 1.0% 3.4 0.4 - 26.0
Black, non-Hispanic 0 0.0%
Asian/Pacific Islander, non-Hispanic 0 0.0%
Other/Unknown 0 0.0%

*population estimates obtained from the California Department of Finance

Race/ethnicity Hospitalized % Hosp

Hosp 
Rate 
Ratio

95% 
Confidence 

Interval
White, non-Hispanic 152 40% Ref ―
Hispanic, all races 905 58% 2.2 1.7 - 2.6
Black, non-Hispanic 56 61% 2.4 1.5 - 3.8
Asian/Pacific Islander, non-Hispanic 38 42% 1.2 0.7 - 1.8
Other/Unknown 84 36%

*population estimates obtained from the California Department of Finance

*2009-2015 



Gap in protection 



 

Tdap for pregnant women 
• Prevention of severe disease and death among infants has 

become the top priority in pertussis control 
 

• ACIP, ACOG and AAFP recommend Tdap vaccine during 
each pregnancy, preferably in the third trimester between 
27-36 weeks gestation, regardless of their Tdap vaccination 
history 
– Preferred over the “cocooning”  

 

• CDC/CDPH feel this is the most important strategy to 
prevent infection in infants who are too young to be 
vaccinated 
– Vaccination should be given at the earliest opportunity starting at 

27 weeks gestation 
 

• Tdap coverage among pregnant women is suboptimal 



 

Cocooning 
• Cocooning is no longer a public health priority; 

prenatal Tdap vaccination key to preventing 
disease in young infants 

• Limited/no data to demonstrate effectiveness of 
cocooning 

• Data suggest aP recipients are still colonized and 
can transmit B. pertussis despite recent 
vaccination and lack of symptoms 



 

Prenatal Tdap – safe and effective 
• Antibodies to pertussis are actively transported across the 

placenta to the baby, primarily after 30w gestation1,2,3 

• Timing is critical; recent study found that ab avidity (IgG to PT) in 
umbilical cord significantly higher in newborns when women 
vaccinated at 27-30w compared to 31-36w and >36w4 

• Ab levels in newborns decline rapidly but at 2 mos: 
• Significantly higher among infants whose mothers vaccinated during 

pregnancy5,6 

• No known correlate of protection, though 66% of newborns had anti-PT 
levels >10 IU/ml3 

• Anti-PT is the most critical in preventing extreme leukocytosis => death 
 
1. de Voer RM, et al. Clin Infect Dis. 2009.  
2. Gall SA, et al. Am J Obstet Gynecol 2011. 
3. Vilajeliu A, et al. Vaccine. 2015. 
4. Abu Raya B, et al. Vaccine. 2015. 

 
5. Munoz et al. JAMA. 2014. 
6. Hardy-Fairbanks AJ, et al. PIDJ. 2013. 



 

Prenatal Tdap – safe and effective 

• Tdap for pregnant women in UK estimated to reduce disease 
in infants <2 months of age by 90%1 

• Data from California and Australia also suggest infants born 
to vaccinated mothers have lower risk of disease than 
infants born to unvaccinated mothers2-3 

– In CA, prenatal Tdap was found to be 85% effective at preventing 
pertussis in infants <8 weeks of age compared to postpartum Tdap3 

• Repeated doses shown to be safe4 

 
1. Amirthalingam et al. Effectiveness of maternal pertussis vaccination in England: an observational study. Lancet. 2014. 
2. McIntyre. The cocoon strategy to prevent early pertussis – Australian experience. June 2013 ACIP meeting. 
3. CDPH, unpublished data 
4. Munoz et al. Safety and Immunogenicity of Tdap during pregnancy in mothers and infants: A randomized clinical trial. 

JAMA. 2014. 
 



 

Uptake of Tdap among pregnant 
women in CA 

 • Among case infants <2 months of age with maternal Tdap data 
(n=202), only 11% received prenatal Tdap during 27-36 weeks 
– Infants born to vaccinated mothers had less severe disease 

• MIHA survey of women who delivered in 2014 show prenatal 
Tdap coverage at 45% (95% CI: 43-48%)  
– Significantly fewer Hispanic women received prenatal Tdap (40% vs. 

48% white, non-Hispanic) 
– Significantly fewer women on Medi-Cal received prenatal Tdap (36% 

vs. 56% private) 
• Among women who delivered at a N. CA Kaiser hospital, Tdap 

coverage: 
– 15-30% in 2010-2012 
–  >75% starting in 2014  

 



 

Promoting on-site vaccination 
• In a CDC survey, pregnant women whose providers 

recommended and offered influenza vaccine were the most 
likely to be vaccinated (73.6%) compared with women who 
received a recommendation but no offer of vaccination 
(47.9%) and women who received neither a recommendation 
or offer (11.1%)1 

• Similarly, N. CA Kaiser has reported that point-of-care Tdap 
vaccination yields the highest uptake among pregnant 
women2 

1. CDC. Influenza vaccine coverage among pregnant women: 2011-12 influenza season, 
United States. Morb Mortal Wkly Rep. 2012;61:758-63 

2. T. Flanagan, personal communication 



 

Tdap for pregnant women - barriers 
• Covered benefit under Medi-Cal and private insurers, but many 

prenatal care providers do not carry in their offices  
 

• Managed care plans may require that vaccines be administered 
by medical providers and not pharmacies 
 

• Pharmacies may require Rx to vaccinate pregnant women 
 

• Manufacturers cannot promote Tdap for pregnant women 
 

• CDPH investigating reports of reimbursement difficulties with 
Tdap for pregnant women 
– CDPH distributed a summary of correct billing codes and is working with 

Medi-Cal in an attempt to reduce reimbursement issues 



 

Why isn’t uptake better? 
• Systematic review of infant pertussis cases may reveal practical 

barriers to Tdap vaccination 
• CDPH/LHDs conducting enhanced surveillance of infants <4 

months of age with pertussis to: 
– Determine if mom was vaccinated; if not, why not? 
– Determine if OB provider recommends and administers Tdap 

vaccine to pregnant women; if not, why not? 
– Identify systems problems (e.g., reimbursement) that can be 

resolved on a state/national level 
– Identify missed opportunities for vaccination 
– Reach out to prenatal providers as a “teachable moment” 

 



 

NGA Learning Collaborative  



 

Innovation Center: Use Case 
Create milestones and a forum for Use Case Teams to 

demonstrate rapid delivery impact, address barriers, and solicit 
leadership feedback 

 Engage department and office leadership, supporting increased 
demand and interest to participate 

Create sustainable process and approach for demonstrating 
impact associated with Use Case Teams and functional benefits 
of an Innovation Center 



 
Preventing Infant Pertussis Through Prenatal Tdap 
Vaccination 

Goal: To systematically collect data to inform CDPH and 
other partners to make policy and programmatic changes 
that will support prenatal care providers in providing 
vaccines to pregnant women;  local health departments 
(LHD) to undertake small tests of change at the provider 
level 

 

Goal 



 

Pertussis Surveillance 



 

Objectives 
1. Identify and begin to address vaccination barriers for > 20 

infants reported with pertussis since Jan. 2016 

2. Work with one or two Local Health Departments (LHDs) to 
address barriers in provider offices through more in depth, 
targeted interventions  

3. Create a prioritized list of state level policy, finance, and 
program changes needed to eliminate systemic barriers to 
prenatal Tdap for Medi-Cal members 

4. Determine feasibility and impact linked to the National 
Governors Association Action Plan  

5. Implement the highest priority state-level policy changes 



 

How MCAH Can Help 
• Meet with Immunization and CD program staff to  

– review the completed form, and  
– plan who will follow up with the provider (if needed) to 

address barriers to Tdap coverage now and 3 months later (to 
see if practice changed) 

– identify and communicate key barriers and best practices to 
CDPH – contact Amber Christiansen at 
amber.christiansen@cdph.ca.gov or (510) 620-3759. 

• Time-permitting, follow up with WIC sites where mothers 
are going to ensure WIC staff are providing education 
about prenatal Tdap or referral to local immunization 
clinics, as appropriate. 

 

mailto:amber.christiansen@cdph.ca.gov


 

Preliminary Data Thus Far 
• There have been 32 infant pertussis cases <4 mos reported since 

1/1/2016. Supplemental forms for all have been requested. 
– 13 forms received 
– 1 refused by county 
– 1 patient lost to follow-up 
– The rest are pending 

 

• Of the 13 received: 
– 3 moms received Tdap during pregnancy; all received at their OB office 
– 10 not vaccinated during pregnancy; 8 of these had an OB who reported 

that Tdap was recommended to the mom. 
– Of the 12 OB offices w/ info, 7 of them stock Tdap. 
– Of the 5 offices that do not stock Tdap, reasons for not stocking 

included reimbursement concerns, cost of start-up, storage issues, etc.  



 

Other Reports 

• Some providers have stopped immunizing 
with Tdap due to reimbursement issues 

 
• Some providers refer back to primary care 

physician but do not follow-up 
 
• Post-partum vaccination message needs to 

change 



 

https://vimeo.com/169296044/3835e51fc3


 

Help Shape the Path 



 

CDC Resources 

http://www.cdc.gov/pertussis/pregnant/hcp/index.html 
 

http://www.cdc.gov/pertussis/pregnant/hcp/index.html


 

RX Pad/ACOG toolkit 

ACOG toolkit for Tdap 
http://immunizationforwomen.org/providers/resour
ces/toolkits/tdap.php 
 

http://immunizationforwomen.org/providers/resources/toolkits/tdap.php
http://immunizationforwomen.org/providers/resources/toolkits/tdap.php


 

Patient Materials 

Eziz.org  



 

https://www.cdph.ca.gov/HealthInfo/discond/Documents/ImmunizationPrioritiesToPreventInfantPertussis.pdf 

https://www.cdph.ca.gov/HealthInfo/discond/Documents/ImmunizationPrioritiesToPreventInfantPertussis.pdf


 

Thank you! 

Kathleen Winter 
Epidemiologist  
Kathleen.Winter@cdph.ca.gov 
(50) 620-3770 
 Rebeca Montealegre Boyte 
Health Educator Supervisor 
Rebeca.Boyte@cdph.ca.gov 
510-620-3762 

mailto:Kathleen.winter@cdph.ca.gov
mailto:Rebeca.Boyte@cdph.ca.gov
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