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Vaccines
accinesadvances of all time
• One of the greatestVmedical
• Saved hundreds of millions of lives since their
introduction
• The best protective strategy against vaccinepreventable diseases.
• The most cost-effective public health interventions
of cost per lives saved.

Vaccines
vaccines

• Herd immunity. Individuals who have not been
immunized have a much greater chance of
contracting a vaccine-preventable disease than
those who have been vaccinated
• Recent examples in Japan and Ireland show that
vaccine-preventable diseases, such as pertussis
(whooping cough) and measles, will return when
the level of vaccination drops.

Vaccines 1100’s
• The variolation technique was developed, involving the
inoculation
of children
adultsvaccines
with dried scab
Timeline
ofand
human
material recovered from1100
smallpox
patients. Variations of
s
variolation have been noted in Turkey, Africa, China, and
Europe.

Timeline of human vaccines
18th and 19th century

•
•
•
•
•
•

1796 – Edward Jenner develops and documents first vaccine for smallpox.[2]
1880 – First vaccine for cholera by Louis Pasteur[3][4]
1885 – First vaccine for rabies by Louis Pasteur and Émile Roux[5][6]
1890 – First vaccine for tetanus (serum antitoxin) by Emil von Behring[7]
1896 – First vaccine for typhoid fever by Almroth Edward Wright, Richard
Pfeiffer, and Wilhelm Kolle[8]
1897 – First vaccine for bubonic plague by Waldemar Haffkine

Timeline of human vaccines
20th century

•
•
•
•
•
•
•
•
•
•
•
•
•
•

1921 – First vaccine for tuberculosis by Albert Calmette[9][10]
1923 – First vaccine for diphtheria by Gaston Ramon, Emil von
Behring and Kitasato Shibasaburō
1924 – First vaccine for scarlet fever by George F. Dick and Gladys Dick
1924 – First inactive vaccine for tetanus (tetanus toxoid, TT) by the
French Gaston Ramon, C. Zoeller and P. Descombey
1926 – First vaccine for pertussis (whooping cough) by Leila Denmark
1932 – First vaccine for yellow fever by Max Theiler and Jean Laigret
1937 – First vaccine for typhus by Rudolf Weigl, Ludwik Fleck and Hans Zinsser
1937 – First vaccine for influenza by Anatol Smorodintsev[11]
1941 – First vaccine for tick-borne encephalitis
1952 – First vaccine for polio (Salk vaccine)
1954 – First vaccine for Japanese encephalitis
1954 – First vaccine for anthrax
1957 – First vaccine for adenovirus-4 and 7
1962 – First oral polio vaccine (Sabin vaccine)

Timeline of human vaccines
20th century
•
•
•
•
•

1963 – First vaccine for measles
1967 – First vaccine for mumps
1970 – First vaccine for rubella
1977 – First vaccine for pneumonia (Streptococcus pneumoniae)
1978 – First vaccine for meningitis (Neisseria meningitidis)

1980 – Smallpox declared eradicated worldwide
•
•
•
•
•
•
•
•

1981 – First vaccine for hepatitis B (first vaccine to target a cause of cancer)
1984 – First vaccine for chicken pox
1985 – First vaccine for Haemophilus influenzae type b (HiB)
1989 – First vaccine for Q fever[12]
1990 – First vaccine for Hantavirus hemorrhagic fever with renal syndrome
1991 – First vaccine for hepatitis A[13]
1998 – First vaccine for Lyme disease
1998 – First vaccine for rotavirus[14]

Timeline of human vaccines
21st century

•
•
•
•
•
•
•
•
•
•

2003 – First nasal influenza vaccine approved in U.S. (FluMist)
2003 – First vaccine for Argentine hemorrhagic fever[15].
2006 – First vaccine for human papillomavirus (which is a cause of cervical cancer)
2012 – First vaccine for hepatitis E[16]
2012 – First quadrivalent (4-strain) influenza vaccine
2015 – First vaccine for enterovirus 71, one cause of hand foot mouth disease[17]
2015 – First vaccine for malaria[18]
2015 – First vaccine for dengue fever[19]
2019 – First vaccine for Ebola approved[20]
2020 – First vaccine for COVID-19.

Types of vaccines
•
•
•
•
•
•

Live attenuated vaccines eg: MMR, Chickenpox
Inactivated vaccines eg: Influenza, Polio
Subunit vaccines eg: Whooping cough
Conjugate and toxoid vaccines eg: Diptheria, Tetanus
mRNA vaccines eg: COVID19
Vector vaccines eg: Ebola vaccine

Vaccines. (2020). https://www.vaccines.gov/basics/types

Clinical trials and women
1977, it was determined that women of reproductive
ages should be excluded from clinical trials
• In 1993, we had the passing of what was referred to as
the Revitalization Act and what the Revitalization Act did
is it required inclusion of women in clinical trials and all
clinical trials.
•

In

Women and COVID
• Women have been disproportionately
affected by the pandemic
– forced out of the workforce,
– childcare,
– less access to health services.
– significantly more women are
suffering from long COVID than are
men

Risks of COVID19 in pregnancy
•
•
•
•

25% of pregnant women had a protracted course (8 or more weeks)
Pregnant women are at increased risk for severe illness.
Rates of miscarriage and birth defects are limited but reassuring
Pregnancy is an independent risk factor for increased severity of
COVID-19.

Afshar Y, Gaw SL, Flaherman VJ, et al. Clinical presentation of coronavirus disease
2019 (COVID-19) in pregnant and recently pregnant people. Obstet Gynecol.
2020;128:1117-1125.

Clinical Characteristics and Outcomes of Hospitalized Women
Giving Birth With and Without COVID-19

406,446
deliveries
6380 COVID +

400,066 COVID -

JAMA Intern Med. Published online January 15, 2021. doi:10.1001/jamainternmed.2020.9241

Risks of COVID19 in pregnancy

Effects of the COVID-19 pandemic on maternal and
perinatal outcomes: a systematic review and meta-analysis
•
•
•
•
•

Increased risk of stillbirth
Increased risk of maternal death
Increased risk of maternal depression
Decreased risk of preterm birth
Considerable disparity between highresource and low-resource settings.

Lancet Glob Health
. 2021 Mar 31;S2214-109X(21)00079-6.
doi: 10.1016/S2214-109X(21)00079-6. Online ahead of print

In-Hospital Mortality in a Cohort of Hospitalized Pregnant
and Nonpregnant Patients With COVID-19

•
•
•
•

Retrospective analysis of data from patients in the Premier Healthcare
Database.
Ranged in age from 15 to 45 years old.
Focused on individuals who had a viral pneumonia diagnosis.
Pregnant patients were typically younger, had fewer comorbidities

Pineles et al, Annals of Internal Medicine, published online May 10, 2021.

In-Hospital Mortality in a Cohort of Hospitalized Pregnant
and Nonpregnant Patients With COVID-19

Pregnant COVID-19 Patients Have Low In-Hospital
Mortality Rates

• Looking at two groups that differ in severity of
illness
• Pregnant women with COVID-19 admitted
earlier in the course of illness
• The pregnant patient admitted for delivery

https://bit.ly/3o6suJ9 Annals of Internal Medicine, published online May 10, 2021.

What do we know about the risks of
vaccination in pregnant women?
•
•
•
•

Pregnant women excluded from trials
36 women in the vaccine trials got pregnant during the trial
Women account for some 75% of health care workers
Data currently being collected on pregnant women who have chosen to get
vaccinated. University of Washington Department of Obstetrics and
Gynecology

Covid19 vaccine reproductive safety concerns
•

No safety concerns were demonstrated in rats that
received Moderna COVID-19 vaccine prior to or during
gestation in terms of female reproduction,
fetal/embryonal development, or postnatal development.
• Based on current knowledge, experts believe that mRNA
vaccines are unlikely to pose a risk to the pregnant
person or the fetus because mRNA vaccines are not live
vaccines.

Assessing Vaccine safety
•
•
•
•

Vaccine Adverse Event Reporting System
V-safe
Vaccine Safety Datalink,
VigiBase

Preliminary Findings of mRNA Covid-19
Vaccine Safety in Pregnant Persons
•
•
•

35,691 v-safe participants 16 to 54 years of age identified
as pregnant
Injection-site pain was reported more frequently among
pregnant persons than among nonpregnant women
headache, myalgia, chills, and fever were reported less
frequently.

NEJM https://www.nejm.org/doi/full/10.1056/NEJMoa2104983
Tom T. Shimabukuro, M.D et all

Preliminary Findings of mRNA Covid-19 Vaccine
Safety in Pregnant Persons

COVID-19 vaccine response in pregnant
and lactating women: a cohort study
•

•

•
•

131 reproductive-age vaccine recipients (84 pregnant, 31
lactating, and 16 non-pregnant) were enrolled in a
prospective cohort study at two academic medical centers.
COVID-19 mRNA vaccines generated robust humoral
immunity in pregnant and lactating women, with
immunogenicity and reactogenicity similar to that observed in
non-pregnant women.
Vaccine-induced immune responses were significantly
greater than the response to natural infection.
Immune transfer to neonates occurred via placenta and
breastmilk.
Am J Obstet Gynecol, Gray K J et al
. 2021 Mar 24;S0002-9378(21)00187-3.
doi: 10.1016/j.ajog.2021.03.023. Online ahead of print

.

Maternal COVID Antibodies Cross Placenta,
Detected in Newborns
• 32 pairs of mothers and infants
• The mothers' infections included asymptomatic, mild,
moderate, and severe cases, and the degree of severity
of cases had no apparent effect on infant antibody
concentrations.
• Among the cord blood samples, 91% had IgG
antibodies, 9% had IgM antibodies, and 25% had
neutralizing antibodies.

Society for Maternal-Fetal Medicine (SMFM) 2021 Annual Pregnancy Meeting: Abstract LB01. Presented January 28, 2021

Will the vaccine cause infertility or damage to
the placenta?
• The protein syncitin-1 and the Covid-19 spike protein share a
few similar amino acids but they are not the same proteins.
• If the vaccine could trigger an immune response against the
placental protein, so could an actual COVID-19 infection.
• 50,000 pregnant women in the United States have been
infected with the virus, there has been no evidence of an
increase in infertility or early pregnancy loss

COVID-19 Vaccines: Myth Versus Fact
•
•
•
•
•

MYTH: The COVID-19 vaccine can affect women’s fertility
MYTH: If I’ve already had COVID-19, I don’t need a vaccine
MYTH: Researchers rushed the development of the COVID-19 vaccine,
so its effectiveness and safety cannot be trusted
MYTH: Getting the COVID-19 vaccine gives you COVID-19
MYTH: The side effects of the COVID-19 vaccine are dangerous

COVID-19 Vaccines: Myth Versus Fact
•
•
•
•

MYTH: The COVID-19 vaccine enters your cells and changes
your DNA.
MYTH: The messenger RNA technology used to make the
COVID-19 vaccine is brand new.
MYTH: The COVID-19 vaccine was developed with or contains
controversial substances.
MYTH: Now that we have a vaccine for COVID-19, we can make
vaccines for the common cold, HIV and other diseases.

ACOG recommendations
• ACOG recommends that COVID-19 vaccines not be
withheld from pregnant or lactating women, if they might
otherwise meet criteria for and have access to
vaccination
• Shared decision-making between patient and provider
may help the patient to make the best decision for
herself, but provider input is not required prior to a
pregnant woman being vaccinated.

WHO recommendations
•

“Based

on what we know about this kind of
vaccine, we don’t have any specific reason to
believe there will be specific risks that would
outweigh the benefits of vaccination for pregnant
women.”

Considerations when making a decision
• Level of COVID-19 community transmission,
• The patient’s personal risk of contracting COVID-19
• The risks of COVID-19 to the patient and potential risks to
the fetus
• The efficacy of the vaccine
• The side effects of the vaccine
• The lack of data about the vaccine during pregnancy

Immunization during lactation
• No data on the safety of COVID-19 vaccines in
lactating women
• No data on the the effects of the vaccines on the
breastfed infant or milk production/excretion.
• mRNA vaccines are not thought to be a risk to the
breastfeeding infant.
• Maternal antibodies are likely to be of benefit to the
breast fed infant.

J&J COVID vaccine

• Thrombosis and thrombocytopenia syndrome (TTS)
• Patients with a history of a similar immune-mediated
syndrome should be offered another FDA-authorized
COVID-19 vaccine
• Women under age 50

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

• Similar to their non-pregnant peers, vaccination
of pregnant individuals with a COVID-19 vaccine
may occur in any setting authorized to
administer these vaccines. This includes any
clinical setting and non-clinical communitybased vaccination sites such as schools,
community centers, and other mass vaccination
locations.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

• Pregnant women who experience fever following
vaccination should be counseled to take acetaminophen.
Acetaminophen has been proven to be safe for use in
pregnancy and does not appear to impact antibody
response to COVID-19 vaccines.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

• There is currently no preference for the use of one
COVID-19 vaccine over another except for 16-17 year
olds who are only eligible for the Pfizer-BioNtech
vaccine.
• Individuals who receive either the Pfizer-BioNtech or
Moderna COVID-19 vaccine should complete their 2dose series with the same vaccine product.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

• COVID-19 vaccines should not be administered within 14
days of receipt of another vaccine. For pregnant individuals,
vaccines including Tdap and influenza should be deferred for
14 days after the administration of COVID-19 vaccines.
• Anti-D immunoglobulin (i.e. Rhogam) should not be withheld
from an individual who is planning or has recently received a
COVID-19 vaccine as it will not interfere with the immune
response to the vaccine.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

Pregnant patients who decline vaccination should be
supported in their decision. Regardless of their decision to
receive or not receive the vaccine, these conversations
provide an opportunity to remind patients about the
importance of other prevention measures such as hand
washing, physical distancing, and wearing a mask.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory last updated April 28, 2021

Pregnant individuals who receive a COVID-19 vaccine
should be educated about and encouraged to participate in
CDC’s v-safe program.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

ACOG recommends COVID-19 vaccines be offered to lactating
individuals. While lactating individuals were not included in most
clinical trials, COVID-19 vaccines should not be withheld from
lactating individuals who otherwise meet criteria for vaccination.
Theoretical concerns regarding the safety of vaccinating
lactating individuals do not outweigh the potential benefits of
receiving the vaccine. There is no need to avoid initiation or
discontinue breastfeeding in patients who receive a COVID-19
vaccine

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory last updated April 28, 2021

Vaccination is strongly encouraged for non-pregnant
individuals. Further, ACOG recommends vaccination of
individuals who are actively trying to become pregnant or
are contemplating pregnancy and meet the criteria for
vaccination based on ACIP prioritization recommendations.
Additionally, it is not necessary to delay pregnancy after
completing both doses of the COVID-19 vaccine.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

• If an individual becomes pregnant after the first dose of a
COVID-19 vaccine requiring two doses (Pfizer-BioNtech or
Moderna), the second dose should be administered as
indicated. If an individual receives a COVID-19 vaccine and
becomes pregnant within 30 days of receipt of the vaccine,
participation in CDC’s v-safe program should be encouraged
(see below for more information on CDC’s v-safe program).
• Importantly, routine pregnancy testing is not recommended
prior to receiving any EUA-approved COVID-19 vaccine.

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

Health Equity Considerations and Communities of Color
•
•
•
•

Be aware of historical and current injustices perpetuated on communities of
color
Actively listen to and validate expressed fears and concerns
Be knowledgeable of the existing avenues for vaccine access in traditionally
underserved communities
Continue to support patients who decide not to be vaccinated, share
resources, and encourage the continued use of prevention measures

Vaccinating Pregnant and Lactating Patients
Against COVID-19
ACOG Practice Advisory Last updated April 28, 2021

If the patient is amenable to further discussion:
• Inform about the testing process, existing safety data and continued
monitoring of safety and efficacy data on COVID-19 vaccines; there
have not been shortcuts with the testing of this vaccine
• Discuss the increased incidence of infection and severe illness from
COVID-19 in communities of color
• Note that individuals from communities of color were included in
clinical trials (9.8% of Pfizer-BioNtech overall Phase II/III participants
were Black and 26.2% were Hispanic/Latinx; 9.7% of Moderna overall
Phase II/III participants were Black and 20% were Hispanic/Latinx;
13% of Janssen overall Phase II/III participants were Black and 14.7%
were Hispanic/Latinx) and the vaccine was equally effective among
different demographics, including race and ethnicity

Dangers of COVID-19 far outweigh vaccine risk

Data as of April 2
U.S. Department of Health and Human Services, Johns Hopkins University, Vaccine Adverse Events Reporting System
LOS ANGELES TIMES

Los Angeles County Department of Public Health, 5/21/21
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COVID-19 Vaccine & Pregnancy Survey
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COVID-19 Vaccine & Pregnancy Survey
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COVID-19 Vaccine & Pregnancy Survey
PVHMC Perinatal Center

Do you plan on getting the COVID-19 vaccine
when it becomes available to you?
124 responses

Pre-Intervention

Fact sheet Reviewed

Discussion with Provider
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