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The 1918 “Spanish Flu” Pandemic

e “Shut your eyes,” said Miss Tanner.

“Oh no,” said Miranda, “for then I see worse things...”

» “Death always leaves one singer to mourn.”

— Katherine Anne Porter in Pale Horse, Pale Rider (1939)

From on-line archive
of the US Army




What did we learn from the 1918 flu pandemic?
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Maternal Morality Rate USA
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2009 Influenza A/H1N1 and Pregnancy

Articles

H1N1 2009 influenza virus infection during pregnancy in =~ 3@
the USA

He avid: g
and the Novel Influenza A (H1N1) Pregnancy Working Group*

~ 6% of deaths in US from pandemic (H1N1) 2009 Influenza were
among pregnant women, including first American to die in pandemic

Pregnant women ~1% of the general population

Jamieson et al 2009



Odds Ratios of Cardiopulmonary Events by Pregnancy Status
Tennessee Medicaid Program 1974-1993

Data Source: Neuzi et al AJE, 1998
U




Pregnancy and Influenza Vaccination

 Vaccination prevents maternal ilIness

» Initial reports of safety of flu vaccine date
back several decades

 “New” benetits of maternal immunization
with influenza vaccination include
neonatal projection and prevention of
adverse obstetrical outcomes

See Thompson et al ‘13



Newborns are at highest risk of influenza
related mortality

Mortality highest at <=6
months, before infant can be

vaccinated.

cciated Morta ity
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Would passive immunization
via maternal vaccination protect
Figure Z. Influenza-Associated Mortality Rates Aocording fo Age Group — neWbornS IeSS than 6 mOnthS7

United States, 20032004 Season.

From Bhat et al ‘05 g



Benefits of Influenza VVaccine during Pregnancy

« Randomized trial of influenza vaccination
during pregnancy, 340 mothers in study
in Bangladesh aka “Mother’s Gift”

« Main outcome — newborn respiratory illness

» Decreased influenza and respiratory
IlInesses in mother, other obstetrical
benefits found In additional analysis
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Newborn cases of influenza
— Zaman et al ’08

Other benefits noted —
Decreased maternal illness
Increased birthweight

Episodes of Respiratory

Illness with Fever
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http://content.nejm.org.proxy.library.emory.edu/content/vol359/issue15/images/large/06f2.jpeg
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Influenza and Burden of PTD

 PRAMS Data from Georgia — survey

e 4300 births from 2004 to 2006

* “For births during the 8 wk of widespread
Influenza activity, the odds of
prematurity were approximately 70%
lower among the newborns of the
vaccinated mothers compared to
mothers who did not receive the
influenza vaccine.”

Omer et al ’11 and Steinoff etal ‘14



Adjusted Odds Ratios of Prematurity
by Maternal Influenza Vaccine Status

Pre- Putative
influenza influenza Local Regional Widespread
period season activity activity activity

4100

+ 0.60 |
| 0.44 0.41
© 0.28

Omer et al., PLoS Medicine, 2011



Estimated vaccine coverage in women — 2001-2011

Influenza vaccination coverage in pregnant and
nonpregnant women by influenza season
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MMWR
Sept 27, 2013

Influenza Season
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Estimated vaccine coverage In
pregnant women 2010 to 2015

Flu vaccination coverage before and during pregnancy among pregnant women by
early November and Mid-April for 2010-11 through 2014-15 flu season, Internet panel
survey, United States
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Reasons Pregnant WWomen Get
Flu Vaccine 2014

Most frequently reported main reasons for receiving flu vaccination among women pregnantany
time during August 1 — November 5, 2014, who were vaccinated before or during pregnancy,
Internet panel survey, United States, (n=935)

To protect my baby from flu (n = 329)

To protect myself from flu (h= 188)

My doctor, nurse, or other medical professional
recommended the flu vaccination to me (n = 144)

To protect my friends or family from flu (n = 61)

Because the flu might be bad this season (n=51)

It was easy/convenient to get the flu vaccination
(n=46)

40 60 80
Percentage among vaccinated

15



Reasons Pregnant Women do not
get Flu VVaccine 2014

Most frequently reported main reasons for not receiving flu vaccination among women
pregnant any time during August 1 — November 5, 2014, who do not intend to receive flu
vaccination for the rest of the flu season, Internet panel survey, United States (n=536)

I do not think the vaccination is effective in preventing
flu (n=90)

I am concerned about possible safety risks to my baby if
| got vaccinated (n=73)

I get sick when | get one (n=59)

I am concerned that the vaccination would give me the
flu (n=51)

I am concerned about side effects (n=43)

I am concerned about possible safety risks to myself if |
got vaccinated (n=37)

I do not need the vaccination (n=36)

20 40 60 80

Percentage among non-vaccinated
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Flu Vaccine Uptake in Pregnant
Women 2014-15
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ACOG Recommendations - Flu

« “Influenza vaccination 1s an essential element of
preconception, prenatal, and postpartum care
because pregnant women are at an increased risk
of serious illness due to seasonal and pandemic
influenza.”

» Every pregnant woman receive influenza
vaccination

« Any form of inactivated vaccine acceptable
e Can be vaccinated in 1st, 2"d or 3'd trimester

ACOG Committee Opinion # 608 2014

18



Number of cases

Reported NNDSS pertussis cases: 1922-2013
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Reported pertussis incidence by
age group: 1990-2013
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ble Diseases Surveillance System and Supplemental Pertussis Surveillance System

*2012 data are provisional.




California Pertussis Outbreak 2010
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Pertussis VVaccination during pregnancy

» “dramatic and persistent increase in
pertussis disease” lead to pregnancy
recommendation

e Adult version 1s “Tdap” licensed 1n 2005

 Should be given every pregnancy at 27-36
weeks gestation

» Goal — prevention of newborn morbidity
and mortality

ACOG Committee Opinion # 566 June 2013 e



Effectiveness of maternal pertussis
vaccination

UK experienced similar pertussis outbreak

Recommendation for maternal pertussis booster
with rapid uptake to approximately 70 %
starting Sept 2012

“effectiveness” 1s prevention of newborn pertussis
at age less than 3 months

Maternal vaccine > 7 days prior to delivery — 91%
vs 38 % post partum

A



Preliminary Safety Data of Tdap in Pregnancy
— California 2010-2012 VSD

Tdap (27-36 wks) Unvaccinated
Chorioamnionitis 5.6 % 5.5 %
Preterm delivery 5.3% 7.8%
(< 37 wk)
SGA (< 10 % tile) 8.6 % 8.3 %

From ACIP meeting February 2014. N = 11,351 and 97,265 for
vaccinated (27-36 weeks) and unvaccinated respectively. Another

analysis done for hypertensive disorders. 24



Tdap Vaccination Recommendations

The American College of
7 Obstetricians and Gynecologists
" WOMEN'S HEALTH CARE PHYSICIANS

COMMITTEE OPINION

Number 566 * June 2013 {Replaces No. 521, March 2012)

A dose of Tdap vaccine should be
given to all pregnant women
preferably between 27-36 weeks
gestation during every pregnancy.

Committee on Obstetric Practice
This docurment reflects emerging clinical and scientific advances as of the date ismed and is subject to change. The information should
ot be construed as dictating an exclusive course of treatment or procedure to be followed

Update on Immunization and Pregnancy: Tetanus,
Diphtheria, and Pertussis Vaccination

ABSTRACT: In the face of dramatic and persistent increases in pertussis disease in the United States, the
Centers for Disease Control and Prevention’'s Advisory Committee on Immunization Practices has updated its
guidelines for the use of the tetanus toxoid, reduced diphtheria toxoid and acellular pertussis vaccine {Tdap) for
pregnant women. The new guidance was issued based on an imperative to minimize the significant burden of
pertussis disease in vulnerable newboms, the reassuring safety data on the use of Tdap in adults, and the evolving
immunogenicity data that demonstrate considerable waning of immunity after immunization. The revised Advisory
Committee on Immunization Practices guidelines recommend that health care personnel administer a dose of
Tdap during each pregnancy, irespective of the patient’s prior history of receiving Tdap. To maximize the maternal
antibody response and passive antibody transfer and levels in the newborn, optimal timing for Tdap administra-
tion is between 27 weeks and 36 weeks of gestation, although Tdap may be given at any time during pregnancy.
However, there may be compelling reasons to vaccinate earlier in pregnancy. There is no evidence of adverse fetal
effects from vaccinating pregnant women with an inactivated virus or bacterial vaccines or toxoids, and a grow-
ing body of robust data demonstrates safety of such use. For women who previously have not received Tdap, if
Tdap was not administered during pregnancy it should be administered immediately pestpartum to the mother in
order to reduce the risk of transmission to the newborn. Additionally, other family members and planned direct
caregivers also should receive Tdap as previously recommended (sustained efforts at cocooning). Given the rapid
evolution of data surrounding this topic, immunization guidelines are likely to change over time and the American
College of Obstetricians and Gynecologists will continue to issue updates accordingly.

http://www.acog.org/Resources-And-Publications/Committee-

Opinions/Committee-on-Obstetric-Practice/Update-on-Immunization-

The averwhelming majority of morbidity and mortality
attributable to pertussis infection occurs in infants who
are less than or equal to 3 months of age (1). Infants
do not begin their own vaccine series against pertussis
(with the diphtheria, tetanus and acellular pertussis vac-
cine [DTaP]) until 2 months of age (2). This situation
leaves a window of significant vulnerability for newborns,
many of whom appear to contract serious pertussis infec-
tions from family members and caregivers, including the
mother (3). Starting in 2006, the Advisory Committee

on I Practices (ACIP) of the Centers for

and-Pregnancy-Tetanus-Diphtheria-and-Pertussis-Vaccination

Disease Control and Prevention (CDC) recommended an
approach to combat neonatal pertussis infection referred
to as “cocooning” (4). This approach essentially consisted
of a recommendation to administer Tdap to all women

in the immediate postpartum period and all other family
members and caregivers who had not previously received
the vaceine in order to provide a protective cocoon
of immunity around the newborn. This approach has
proved challenging and insufficient when used alone at
preventing neonatal pertussis infections for a variety of
reasons. Importantly, cocooning leaves vulnerable infants
without any endogenous protective antibody until they
begin their own vaccine series at 2 months of age. Thus,
they are solely dependent on the immunity of those
around them for pertussis protection in the critical first
2-3 months of life.

In June of 2011, the ACIP considered this situation
and issued a new recommendation that pregnant women
who had not previously received a dose of Tdap should
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Vaccination & Pregnancy - Conclusions

Influenza vaccination is an safe and
effective intervention ie maternal illness,
newborn illness, pregnancy complications

Pertussis vaccination (Tdap) Is recommended to
prevent newborn disease

Initial reports show maternal Tdap immunization
effective

Provider recommendation i1s most |mportant
factor in pregnant women recelvmg
recommended maternal immunization

http://www.immunizationforwomen.org IS the ACOG
website for both providers and patients



http://www.immunizationforwomen.org/

“Thank you ever so much”
Any questions?

Kevin A. Ault, MD

Department of Obstetrics and Gynecology
3901 Rainbow Blvd

University of Kansas Medical Center
Kansas City KS USA 66160
kault2z@kumc.edu or Twitter @kevinault
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FAQs

Is breastfeeding Safe after Tdap Vaccination?

* YES! Breastfeeding is not a contraindication for receiving Tdap
vaccine and is, in fact, fully compatible with Tdap vaccination.
Tdap vaccine can and should be given to women who plan to
breastfeed.

Can Pertussis and Flu Vaccines be co-administered?
* YES! Pregnant women

* should receive the flu vaccine as early as possible in the flu
season, during any trimester,

* pertussis vaccine is recommended later in pregnancy
(between 27 and 36 weeks gestation).

Do Pertussis vaccines contain Thimerosal?

* None of the pertussis vaccines (Tdap and DTaP) currently used
in the United States contain thimerosal.




Resources

ACOG Immunization for Women :
http://www.immunizationforwomen.org

ACOG Committee Opinion 566: Update on Immunization During
Pregnancy: Tetanus, Diphtheria, and Pertussis Vaccination, June

2013. http://www.acog.org/Resources-And-Publications/Committee-Opinions/Committee-

on-Obstetric-Practice/Update-on-Immunization-and-Pregnancy-Tetanus-Diphtheria-and-
Pertussis-Vaccination

CDC: http://www.cdc.gov/vaccines/vpd-vac/pertussis/tdap-
pregnancy-hcp.htm
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