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Objectives 

 Describe the burden of vaccine preventable diseases 
among pregnant women and their newborns 

 Describe current vaccine recommendations for 
pregnant women 

 Understand how to implement best practices for 
increasing immunization uptake in obstetric practices 

 Explain how vaccine safety is monitored among 
pregnant women 
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 I will be discussing off-label use of the Tdap vaccine.  
Tdap is FDA approved for single use.  The ACIP 
recommends use with each pregnancy. 



How many of you: 

 Provide routine prenatal care? 

 Routinely recommend Tdap and Influenza 
vaccination to pregnant women? 

 Offer Tdap and Influenza vaccines in your clinic? 



Routine ACIP Recommendations:  
Tdap and Influenza 

Vaccine Recommendation Goal 

Tdap 2005- Dose of Tdap before or after pregnancy 
 
2011- Dose of Tdap during pregnancy if 
previously unvaccinated 
 
2013- Dose of Tdap during every pregnancy 
between 27 and 36 weeks 

Protection of 
newborn infants 

Influenza 1960- Pregnant women with high-risk medical 
conditions 
 
2004- All women who are pregnant or will 
become pregnant during flu season 
 
2010- Universal flu recommendation 

Protection of 
mothers and 
newborn infants 



Not a new  
concept… 



History of Maternal Immunization 

 1846- Role of maternally derived immunity in infants 
first observed during a measles outbreak on the Faroe 
Islands 
 Noted that if pregnant mothers survived disease, their babies did not 

become infected 

 1879- Maternal immunization with vaccinia was found to 
protect infants against smallpox 

 1938- Whole cell pertussis vaccine was used in pregnancy 
 1959- Papua New Guinea- 61 women received 3 

injections of fluid formalinized tetanus toxoid during 
pregnancy 
 Incidence of neonatal tetanus was 10% in those where the mother 

received either no or only 1 injection, 3.42% in those that received 2 
injections and 0.57% in those that received 3 injections 

 
Jones, C. Hum Vaccin Immunotherapy 2014  



Global Success- Maternal and Neonatal Tetanus 
Prevention Through Maternal Immunization 

 >90% global reduction 
in neonatal tetanus 
since 1988* 

 TT vaccination of high-
risk 

 

 
*From over 780,000 in 1988 to 49,000 in 2013. 



But still working  
to gain  
acceptance… 



Barriers 

 Myths 

 Misperceptions 

 Susceptibility 

 Disease burden 

 Safety 

 Risk vs. Benefit 

 Societal norms 

 Obstetrical practice norms 

 Litigation concerns 

 No established immunization “platform”  

 in pregnancy 



Tremendous Rationale 

 More severe illness in pregnancy, especially 
influenza 

 Young infants are most vulnerable to vaccine 
preventable diseases 

 Maternal-fetal physiology 



Vulnerability 
Lack of 

Immunization Window of 
vulnerability 

Adapted from Jones, C. et al., Hum Vaccin Immunotherapy 2014  



Placental Transfer of Maternal Ag-specific IgG 

 Passive transport begins at 17 weeks gestation and 
increase with gestational age 

 By 33 weeks’ gestation, maternal and fetal levels are 
equal, then active transport begins 

 By 40 weeks, total cord blood IgG levels exceed 
maternal levels unless placental abnormalities 

 Optimal timing for administration differs by VPD 

Adapted from Dr. Carol Baker, NFID Lecture 10/14/15 



Influenza 

Harris, J. JAMA, 1919 
 
50% Mortality, increased 
later in pregnancy. 
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Influenza Season 

Rates of Influenza-associated Hospitalizations  
by Age Group and Season, Colorado, 2010/2011 - 2014/2015 
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Rates of Influenza Hospitalizations Among  
Pregnant Women  

Influenza Season Flu Hospitalization Rate Among 

Pregnant Women Age 15-44* 

Flu Hospitalization Rate Among 

All Women Age 15-44* 

Rate Ratio 

2009-2010 1.57 0.44 3.532577 

2010-2011 0.51 0.14 3.590257 

2011-2012 0.18 0.03 6.032586 

2012-2013 0.65 0.13 5.035132 

2013-2014 0.51 0.18 2.805494 

*Rate per 1,000 based on general fertility rate; Colorado EIP Catchment Area (Adams, Arapahoe, Denver,  
Douglas, Jefferson). 
Data Sources: Colorado EIP Influenza Data; CoHID Birth Data; CO Demographers’ Population Forecasts 2010-2014 

 



Pregnancy is a Risk Factor for  
Severe Illness Due to Influenza 

 Pandemics 

 Increased mortality- 1918, 1957, 2009 H1N1* 

 Severity > Susceptibility 

 Non-pandemic years 

 ICEID 2105- Kline et al. 

 Emerging Infections Program- 14 sites, 2010-2012 

 Pregnant 18-49 year olds were more likely to have influenza-related hospitalizations than 
their non-pregnant counterparts (RR 5.23, 95% CI 4.57-5.99) 

 Dodds et al. CMAJ. 2007 

 During influenza seasons, rate ratio of hospital admissions in the third trimester compared 
with admissions in the year before pregnancy was 7.9 (95% CI 5.0-12.5) among women 
with comorbidities and 5.1 (95% CI 3.6-7.3) among those without comorbidities.  

 Neuzil et al., Am J Epidemiol. 1998 

 OR associated with severe influenza illness increased from 1.44 (95% confidence interval 
(CI) 0.97-2.15) for women at 14-20 weeks' gestation to 4.67 (95% CI 3.42-6.39) for those at 
37-42 weeks in comparison with postpartum women 

 Meta-analyses- mixed 

 Confounders 

 

 

*FREEMAN DW, BARNO A. Deaths from Asian influenza associated with pregnancy. Am J Obstet Gynecol 1959; 78:1172. 

Hardy JM, Azarowicz EN, Mannini A, et al. The effect of Asian influenza on the outcome of pregnancy, Baltimore, 1957-1958. Am J Public Health Nations Health 1961; 51:1182. 
Harris JW. Influenza occurring in pregnant women. JAMA 1919; 72:978. 
Nuzum JW, Pilot I, Stangl FH, Bonar BE. 1918 pandemic influenza and pneumonia in a large civil hospital. IMJ Ill Med J 1976; 150:612. 
Siston AM, Rasmussen SA, Honein MA, et al. Pandemic 2009 influenza A(H1N1) virus illness among pregnant women in the United States. JAMA 2010; 303:1517. 
Callaghan WM, Creanga AA, Jamieson DJ. Pregnancy-Related Mortality Resulting From Influenza in the United States During the 2009-2010 Pandemic. Obstet Gynecol 2015; 126:486. 
Jamieson DJ, Honein MA, Rasmussen SA, et al. H1N1 2009 influenza virus infection during pregnancy in the USA. Lancet 2009; 374:451. 
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Why is Illness More Severe? 

 Physiologic Changes in Pregnancy 
 ↑ Cardiac output  

 ↑ Oxygen consumption 

 ↓ Lung capacity   

 ↓ Tidal volume 

 ↓  Cell-mediated immunity  

 To protect the fetus from  cytotoxic T lymphocyte activity 

 Impaired/modified response to infection 

 Increased risk of severe disease appears to be at least 
partially due to the immunological and physiological 
changes that occur during pregnancy 

 Gaunt et al, Am J Perinatology, 2001; 
Tamma et al, AJOG, 2009; 

Mor et al, Vaccine 2010 
  



“As pregnant women are at a higher 
risk from severe complications 

from influenza than non-pregnant 
women, yet are expected to benefit 
similarly from immunization, it is 

desirable to optimize immunzation 
strategies…” 

NVAC Report: Reducing Patient and Provider Barriers to 
Maternal Immunizations June 2014 



Percentage of women vaccinated for influenza before and during 

pregnancy, overall and by health care provider recommendation and 

offer* of influenza vaccination, Colorado and United States 
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U.S. Internet Panel Survey 2014-15 Colorado PRAMS, 2012-13 and 2013-14 

56% 

64.4% 

74.8% 

85.8% 

50.3% 

67.9% 

14.8% 

20.3% 

***Vaccination Rates*** 

64.9% 

33.5% 8.5% 



Colorado Influenza Vaccination Coverage, by Age Group, 2010–2013 (BRFSS) 
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*There are no significant differences in the immunization rate 
across years for each age group 



Benefits of Maternal IIV Vaccine for Neonates 
and Young Infants 

 Reduces risk of prematurity by 40%1 

 Reduces influenza-related hospitalization during the 
first 6 months by 90%2 

 

 

Adapted from Dr. Carol Baker, NFID Lecture, 10/14/15  
1. Omer SB, PLOS Med 2011. 
2. Benowitz, I. Clin Infect Dis 2010. 



What about breastfeeding? 

 Independently decreases risk or severity of respiratory illness1,2,3,4,5 

 Maternal influenza vaccination results in sustained high levels of 
actively produced anti-influenza IgA in breast milk that may 
provide local mucosal protection for the infant for at least 6 
months6 

 Maternal IIV positively modifies effect of breast feeding on 
prevention of influenza infection 

  Quantified benefit of transplacental IgG vs. local mucosal IgA? 

Breastfeeding (IgA) Maternal IIV (IgG) Overall Protection 

+ + 

+ ++ +++ 

++ ++ 

1. Frank AL, Pediatrics 1982 
2. Wright AL, BMJ, 1989 
3. Blaymore Bier JA, J Perinatol, 2002  

4.  Chantry CJ, Pediatrics, 2006 
5. Duijts L, Pediatrics, 2010 
6. Schlaudecker EP, PLOS One, 2013 



Influenza Vaccine Safety 



Vaccine Safety Monitoring 

 Vaccine Adverse Event Reporting System- 
 National vaccine safety surveillance program run by CDC and FDA 

 Early warning system, detect signals to investigate 

 Healthcare providers are required by law to report any conditions on 
the RET (Reportable Events Table) to VAERS, and are strongly 
encouraged to report clinically significant or unexpected events 
following vaccination. 

 Vaccine Safety Datalink 
 CDC and health care organization collaborative 

 Kaiser Permanente Colorado 

 Population-based risk, rates of Adverse Events 

 Population of 7 million, 500,000 children less than 6 

 

 



Influenza Vaccine Safety Studies 

 Review of reports to the Vaccine Adverse Reporting System (VAERS) (Moro et al, 
2011) found no link between pregnancy complications or adverse fetal outcomes 
among pregnant women and flu shots or nasal spray flu vaccine. 
 While the nasal spray is not recommended for pregnant women, researchers were reassured to find 

that the accidental administration of the nasal spray vaccine to pregnant women did not result in 
any complications. 

 Study using Vaccine Safety Datalink (VSD) data (Irving et al, 2013) found no 
increased risk of miscarriage among pregnant women who received flu vaccines in 
the 2005-06 or 2006-07 flu seasons. 

 A large study using VSD data (Kharbanda et al, 2013) found no increased risk for 
adverse obstetric events (like chorioamnionitis, pre-eclampsia, or gestational 
hypertension) for pregnant women who received the flu vaccine from 2002 to 2009 
when compared to pregnant woman who were not vaccinated.   

 A VSD study (Nordin et al, 2014) compared pregnant women who received the flu 
shot with an equal number of pregnant women who did not receive the flu shot 
during the 2004-05 and 2008-09 flu seasons, and found no differences between the 
two groups in the rates of premature delivery or small for gestational age infants. 
 

See also WHO Sponsored Review: 
Keller-Stanislawski, B. et al. Vaccine 2014. 

http://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vaers/index.html
http://www.sciencedirect.com/science/article/pii/S0002937810011051
http://www.sciencedirect.com/science/article/pii/S0002937810011051
http://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html
http://www.ncbi.nlm.nih.gov/pubmed/23262941
http://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html
http://journals.lww.com/greenjournal/Fulltext/2013/09000/Inactivated_Influenza_Vaccine_During_Pregnancy_and.23.aspx
http://journals.lww.com/greenjournal/Fulltext/2013/09000/Inactivated_Influenza_Vaccine_During_Pregnancy_and.23.aspx
http://journals.lww.com/greenjournal/Fulltext/2013/09000/Inactivated_Influenza_Vaccine_During_Pregnancy_and.23.aspx
http://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/index.html
http://www.sciencedirect.com/science/article/pii/S0022347614000651
http://www.sciencedirect.com/science/article/pii/S0022347614000651
http://www.sciencedirect.com/science/article/pii/S0022347614000651


Pertussis 
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Month of Report 

Pertussis Cases by Month of Report, Colorado 
 Provisional 2015 (year-to-date) vs. Epidemic Average (2012 - 

2014) vs. 5-Year Baseline Average (2007-2011) 

2015

Epidemic average (2012 - 2014)

5 yr baseline average (2007-2011)

November 30, 2015 
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Report year 

Rates of Pertussis by Age Group, Colorado, 2010 - 2014 
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Severity of Illness in Infants 

 Infants <6 months are at highest risk of pertussis 
infection, hospitalization, and death 

 Pertussis deaths occur almost exclusively in infants 
<3 months of age 

 Among infants <12 months who get pertussis, 50% 
are hospitalized 
 Among hospitalized infants: 

 67% experience apnea 

 23% develop pneumonia 

 1.6% die 

 10-20 infant deaths per year in the U.S. 
 

www.cdc.gov/pertussis/pregnant/hcp/ 



Infant Sources of Infection 

Skoff et al., Pediatrics 2015 



Tdap Immunization, Colorado Pregnancy Risk Assessment and 
Monitoring System (PRAMS), 2012/2013* 
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*Mothers receiving a Tdap shot during pregnancy increased significantly between 2012 and 2013 

2005- Single dose of Tdap before or after pregnancy 
Oct 2011- Single dose of Tdap during pregnancy if previously unvaccinated 

Oct 2012- dose of Tdap during every pregnancy 



Timing of Tdap 

 Healy et al. found that infants of mothers immunized 
preconception or in early pregnancy had insufficient 
pertussis-specific IgG at 2 months of age 

 Munoz et al. observed higher pertussis-specific IgG at birth 
and 2 months among infants whose mothers received vaccine 
at 30-32 weeks vs. postpartum. No difference following 4th 
DTaP dose. 

 Raya et al. found that women vaccinated at 27-30 week had 
higher pertusis specific IgG than those vaccinated at 31-36 
and >36 weeks 

 Amirthalingam et al. measured vaccine effectiveness at 91% 
when mothers were vaccinated at least 4 weeks prior to birth.  
VE was 38% when vaccination was 0-6 day before or 1-13 days 
after birth   

Healy, CM et al., Clin Infect Dis. 2013 
Munoz et al., JAMA 2014 
Raya, BA et al., Vaccine. 2014 
Amirthalingam et al., Lancet. 2014  
 



Pertussis Vaccine Safety 



Tdap Safety 

 Randomized trial1 and several observational 
studies2,3,4 have not identified increase in significant 
maternal, infant, or pregnancy outcomes. 

 Available data have not shown increased risk of AEs 
after two doses of Tdap.  Data for >2 doses are 
limited but reassuring5 

 Cohort study found small but statistically significant 
increased risk of chorioamnionitis diagnosis6 

1. Munoz et al., JAMA 2014 
2. Zheteyeva et al., Am J Obstet Gynecol 2012 
3. Shakib et al., J Pediatr 2013 

 

4. Donegan et al., BMJ 2014 
5. Morgan et al., Obstet Gynecol 2015    
6. Kharbanda et al., JAMA 2014

  



Co-administration of Tdap and IIV 

 Skumaran et al. (Obstet Gynecol Nov 2015) 
compared concomitant and sequential vaccination of 
Tdap and IIV 

 36,844 pregnancies in the Vaccine Safety Datalink 

 Concomitant administration was not associated with 
higher risk of adverse acute outcomes or birth 
outcomes compared with sequential. 



Best Practices 

 Standing orders 

 Routinize in office- 28 wks 

 Immunization Registry- CIIS 

 Obstetrical care provider recommendation 

 Obstetrical care provider offer onsite 

 “…if the provider states the influenza vaccine is important and 
it is not available, this contradicts the original message of the 
vaccine’s importance” 

 Recommendation and offer can overcome other 
barriers 

 
NVAC 2014 



Talking to patients 

 Informing patients of the risks of being unvaccinated 

 “Regret Avoidance”- inaction may feel safer 

 Another way to avoid unnecessary risks 

 Invite questions & address misinformation 

 Vaccine uptake positively associated with vaccine knowledge1 

 ACOG scripts 

 
 

1. Eppes et al., Vaccine 2013 



Resources 

 ACOG Resources 

http://www.immunizationforwomen.org/ 

 

 

 CDC Resources 

http://www.cdc.gov/vaccines/spec-grps/default.htm#preg 

 

 

 

 

http://www.immunizationforwomen.org/
http://www.cdc.gov/vaccines/spec-grps/default.htm
http://www.cdc.gov/vaccines/spec-grps/default.htm
http://www.cdc.gov/vaccines/spec-grps/default.htm


More Resources 

 Billing and coding resources 

 ACOG tools & on-demand webinar 

 http://immunizationforwomen.org/ 

 Administration guidance 

 Screening for contraindications 

 Storage and handling 

 Dose, Route, Site, Needle size 

 http://www.immunize.org/clinic/ 

 



Vaccines in Development 

 RSV 
 Novavax, GSK, Novartis 

 Immunization of pregnant women with single dose during 3rd 
trimester to prevent RSV (subtypes A and B) associated LRTI in 
infants 

 Safe, well-tolerated, immunogenic in mothers & infants in phase II 

 Gates Foundation funding large Phase 3 Novavax study to measure 
clinical efficacy beginning 2016 

 Group B Strep 
 Novartis 

 Multi-center (UCD) phase 2 study evaluating safety and 
immunogenicity in healthy pregnant women 

 



Summary 

 Tremendous rationale 

 More severe illness in pregnancy 

 Burden of disease greatest in young infants 

 Maternal-fetal physiology 

 Safe & highly effective intervention 

 Evidence-based tools & resources 

 Additional opportunity to build on maternal 
immunization platform in the future 
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Thank you! 

mailto:Rachel.herlihy@state.co.us
http://www.coloradoimmunizations.com/
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