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Are you up-to-date on the timing, effectiveness,
and adverse effects of obstetric and gynecologic vaccines?
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CASE 1st prenatal appointment for young,
pregnant migrant
A 21-year-old primigravid woman at 12 weeks’
gestation recently immigrated to the United
States from an impoverished rural area of
Southeast Asia. On the first prenatal appoint-
ment, she is noted to have no evidence of
immunity to rubella, measles, or varicella. Her
hepatitis B surface antigen and hepatitis C anti-
body tests are negative. She also has negative
test results for gonorrhea, chlamydia, syphilis,
and HIV infection. Her pap test is negative.
e What vaccinations should this patient receive
during her pregnancy?
* What additional vaccinations are indicated
postpartum?

Preventive vaccinations:

What to know

As ObGyns, we serve as the primary care phy-
sician for many women throughout their early
and middle decades of life. Accordingly, we
have an obligation to be well informed about
preventive health services such as vaccina-
tions. The purpose of this article is to review
the principal vaccines with which ObGyns
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should be familiar. I will discuss the vaccines
in alphabetical order and then focus on the
indications and timing for each vaccine and
the relative cost of each immunization. Key
points are summarized in the TABLE (page 38).

COVID-19 vaccine

In the latter part of 2020 and early part of
2021, three COVID-19 vaccines received
emergency use authorization (EUA) from the
US Food and Drug Administration (FDA) for
individuals 16 years of age and older (Pfizer-
BioNTech) and 18 years of age and older
(Moderna and Johnson & Johnson).! The cost
of their administration is borne by the federal
government. Two of the vaccines are mRNA
agents—Moderna and Pfizer-BioNTech. Both
are administered in a 2-dose series, separated
by 4 and 3 weeks, respectively. The efficacy
of these vaccines in preventing serious or
critical illness approaches 95%. The Pfizer-
BioNTech vaccine has now been fully FDA
approved for administration to individuals
older than age 16, with EUA for those down to
age 12. Full approval of the Moderna vaccine
will not be far behind. Because of some evi-
dence suggesting waning immunity over time
and because of growing concerns about the
increased transmissibility of the delta variant
of thevirus, the FDA has been strongly consid-
ering a recommendation for a third (booster)
dose of each of these vaccines, administered
8 months after the second dose for all eligible
Americans. On September 17, 2021, the FDA
advisory committee recommended a booster
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TABLE Summary of principal vaccines for routine use by the ObGyn

Vaccine Type Indications Timing Cost?®
COVID-19 mRNA or DNA All persons 212 years Varies depending upon : None
(Pfizer) formulation
All persons >18 years
(Moderna and Johnson
& Johnson)
Hepatitis A Inactivated Persons at risk Two doses $66-$119
(see text) 0, 6-12 months
Hepatitis B Recombinant All persons Three doses $60-$173
0, 1, 6 months
Herpes zoster Recombinant Age >50 years Two doses $160
1, 2-6 months
Human papillomavirus Recombinant All persons 9-45 years | Three doses $222
0, 1-2, 6 months
Influenza ¢ Inactivated ¢ All persons >2 years i Single dose in August- : $20-$70
; ; i March of each year ;
Measles-mumps-rubella @ Live ¢ All persons ¢ Age 12-15 months i $60
‘ ‘ i and 4-6 years; ‘
Booster dose if
¢ immunity wanes :
Pneumococcal Inactivated >65 years; Single dose of PPSV23 $98-$228
(PPSV23 and PCV13) © Other high-risk i and PCV13 :
3 persons PPSV23 repeated
: i once in 5 years
Varicella Live All persons Two doses $145
0, 4-8 weeks;

Booster dose if
immunity wanes

aCost estimates are based on current data published on www.goodrx.com.

for the Pfizer-BioNTech vaccine for people
older than age 65 and for those over the age
of 16 at high risk for severe COVID-19. Sev-
eral days later, full FDA approval was granted
for this recommendation. Subsequently, the
Director of the Centers for Disease Control
and Prevention (CDC) included health care
workers and pregnant women in the group
for whom the booster is recommended.

The third vaccine formulation is the
Johnson & Johnson DNA vaccine, which is
prepared with a human adenovirus vector.
This vaccine is administered in a single intra-
muscular dose and has a reported efficacy of
66% to 85%, though it may approach 95% in
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preventing critical illness. The FDA is expected
to announce decisions about booster doses for
the Johnson & Johnson and Moderna vaccines

in the coming weeks.
Although initial trials of the COVID-19
vaccines excluded pregnant and

lactating women, the vaccines are safe in
pregnancy or postpartum. In fact the vaccines
do not contain either a killed or attenuated
viral particle that is capable of transmit-
ting infection. Therefore, both the American
College of Obstetricians and Gynecologists
(ACOG) and the Society for Maternal-Fetal
Medicine now support routine immunization
during pregnancy.
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A recent report by Shimabukuro and col-
leagues® demonstrated that the risk of vaccine-
related complications in pregnant women
receiving the Pfizer-BioNTech or Moderna
vaccines was no different than in nonpregnant
patients and that there was no evidence of tera-
togenic effects. The trial included more than
35,000 pregnant women,; 2.3% were vaccinated
in the periconception period, 28.6% in the first
trimester, 43.3% in the second trimester, and
25.7% in the third trimester. Given this, and in
light of isolated reports of unusual thromboem-
bolic complications associated with the Johnson
& Johnson vaccine, I strongly recommend use of
either the Moderna or Pfizer-BioNTech vaccine
in our prenatal and postpartum patients.

Hepatitis A vaccine
The hepatitis A vaccine is an inactivated vac-
cine and is safe for use in pregnancy. It is avail-
able in two monovalent preparations—Havrix
(GlaxoSmithKline) and Vaqta (Merck & Co.)
and is administered in a 2-dose intramuscular
injection at time zero and 6 to 12 months later.®
The vaccine is also available in a bivalent form
with recombinant hepatitis B vaccine—Twinrix
(GlaxoSmithKline). When administered in
this form, the vaccine should be given at time
zero, 1 month, and 6 months. The wholesale
cost of the monovalent vaccine is $66 to $119,
depending upon whether the provider uses
a multi-dose or a single-dose vial. The cost of
Twinrix is $149.

The hepatitis A vaccine is indicated for
select pregnant and nonpregnant patients:
« international travelers
o intravenous drug users
« those with occupational exposure (eg, indi-

viduals who work in a primate laboratory)

o residents and staff in chronic care facilities
o individuals with chronic liver disease
o individuals with clotting factor disorders
« residents in endemic areas.

Hepatitis B vaccine

The hepatitis B vaccine is a recombinant
vaccine that contains an inactivated por-
tion of the hepatitis B surface antigen. It
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was originally produced in two monova-
lent formulations: Engerix B (GlaxoSmith-
Kline) and Recombivax-HB (Merck & Co.).
These original formulations are given in
a 3-dose series at time zero, 1 month, and
6 months. Recently, a new and more potent
formulation was introduced into clinical prac-
tice. Heplisav-B (Dynavax Technologies Co.)
is also a recombinant vaccine that contains
a boosting adjuvant. It is programed to be
administered in a 2-dose series at time zero
and 1 month.*¢

The wholesale cost of the monovalent
vaccines varies from $60 to $173, depending
upon use of a multi-dose vial versus a single-
use vial. The cost of Heplisav-B varies from
$146 to $173, depending upon use of a pre-
filled syringe versus a single-dose vial.

Although the hepatitis B vaccine should
be part of the childhood immunization series,
italso should be administered to any pregnant
woman who has not been vaccinated previ-
ously or who does not already have evidence
of immunity as a result of natural infection.

Herpes zoster vaccine

Herpes zoster infection (shingles) can be
a particularly disabling condition in older
patients and results from reactivation of a
latent varicella-zoster infection. Shingles can
cause extremely painful skin lesions, threaten
the patient’s vision, and result in long-lasting
postherpetic neuralgia. Both cellular and
hormonal immunity are essential to protect
against recurrent infection.

The original herpes zoster vaccine (Zoster
Vaccine Live; ZVL, Zostavax) is no longer pro-
duced in the United States because it is not as
effective as the newer vaccine—Recombinant
Zoster Vaccine (Shingrix, GlaxoSmithKline).”®
The antigen in the new vaccine is a compo-
nent of the surface glycoprotein E, and it is
combined with an adjuvant to enhance immu-
noreactivity. The vaccine is given intramus-
cularly in two doses at time zero and again at
2 to 6 months and is indicated for all individu-
als >50 years, including those who may have
had an episode of shingles. This newer vaccine
is 97% effective in patients >50 years and 90%
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Women and men
older than age 50
are recommended
to receive the
herpes zoster
vaccine, including
those who have
had shingles
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All pregnant
women should
be screened for
rubella immunity,
as that infection
(compared with
measles and
mumps) poses
the greatest risk
to the fetus

effective in patients >70. The wholesale cost
of each injection is about $160.

Human papillomavirus vaccine
The HPV vaccine (Gardasil-9, Merck & Co.) is a
recombinant 9-valent vaccine directed against
the human papillomavirus. It induces immunity
to serotypes 6 and 11 (which cause 90% of geni-
tal warts), 16 and 18 (which cause 80% of genital
cancers), and 31, 33, 45, 52, and 58 (viral strains
thatare responsible for both genital and oropha-
ryngeal cancers). The vaccine is administered
intramuscularly in a 3-dose series at time zero,
1-2 months, and 6 months. The principal target
groups for the vaccine are males and females,
ages 9 to 45 years. Ideally, children of both sexes
should receive this vaccine prior to the onset
of sexual activity. The wholesale cost of each
vaccine injection is approximately $222.°

Influenza vaccine

The inactivated, intramuscular flu vaccine is
recommended for anyone over age 2, includ-
ing pregnant women. Although pregnant
women are not more likely to acquire flu
compared with those who are not pregnant,
if they do become infected, they are likely to
become more seriously ill, with higher mortal-
ity. Accordingly, all pregnant women should
receive, in any trimester, the inactivated flu
vaccine beginning in the late summer and
early fall of each year and extending through
March of the next year.'**!

Multiple formulations of the inactivated
vaccine are marketed, all targeting two strains
of influenza A and two strains of influenza B.
The components of the vaccine vary each year
as scientists try to match the new vaccine with
the most highly prevalent strains in the previ-
ous flu season. The vaccine should be admin-
istered in a single intramuscular dose. The cost
varies from approximately $20 to $70.

The intranasal influenza vaccine is a live
virus vaccine that is intended primarily for chil-
dren and should not be administered in preg-
nancy. In addition, there is a higher dose of the
inactivated quadrivalent vaccine that is avail-
able for administration to patients over age 65.
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This higher dose is more likely to cause adverse
effects and is not indicated in pregnancy.

Measles, mumps, rubella
vaccine (MMR)

The MMR is a standard component of the
childhood vaccination series. The trivalent
preparation is a live, attenuated vaccine that
is typically given subcutaneously in a 2-dose
series. The first dose is administered at age
12-15 months, and the second dose at age 4-
6years. Thevaccineishighlyimmunogenic, with
vaccine-induced immunity usually life-long. In
some patients, however, immunity wanes over
time. Accordingly, all pregnant women should
be screened for immunity to rubella since, of
the 3, this infection poses the greatest risk to
the fetus. Women who do not have evidence of
immunity should be advised to avoid contact
with children who may have a viral exanthem.
They should then receive a booster dose of the
vaccine immediately postpartum and should
practice secure contraception for 1 month. The
vaccine cost is approximately $60.

Pneumococcal vaccine

The inactivated pneumococcal vaccine is pro-
duced in two forms, both of which are safe
for administration in pregnancy.'> The origi-
nal vaccine, introduced in 1983, was PPSV23
(Pneumovax 23, Merck & Co), a 23-serovalent
vaccine that was intended primarily for adults.
This vaccine is administered in a single sub-
cutaneous or intramuscular dose. The newest
vaccine, introduced in 2010, is PCV13 (Prevnar
13, Pfizer Inc), a 13-serovalent vaccine. It was
intended primarily for children, in whom it
is administered in a 4-dose series beginning
at 6 to 8 weeks of age. The cost of the former
is approximately $98 to $120; the cost of the
latter is $228.

Vaccination against pneumococcal
infection is routinely indicated for those older
than the age of 65 and for the following at-risk
patients, including those who are pregnant':
o individuals who have had a splenectomy or

who have a medical illness that produces
functional asplenia (eg, sickle cell anemia)

CONTINUED ON PAGE 42
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Overall
vaccination rates
are in the range
of 50% to 70%

o individuals with chronic cardiac, pul-
monic, hepatic, or renal disease
o individuals with immunosuppressive con-
ditions such as HIV infection or a dissemi-
nated malignancy
« individuals who have a cochlear implant
e individuals who have a chronic leak of
cerebrospinal fluid.
The recommendations for timing of these
2 vaccines in adults can initially appear confus-
ing. Put most simply, if a high-risk patient first
receives the PCV13 vaccine, she should receive
the PPSV23vaccine in about 8 weeks. The PPSV23
vaccine should be repeated in 5 years. If an at-risk
patient initially receives the PPSV23 vaccine, the
PCV13 vaccine should be given 1 year later.*

Tdap vaccine

The Tdap vaccine contains tetanus toxoid,
reduced diptheria toxoid, and an acellu-
lar component of the pertussis bacterium.
Although it has long been part of the child-
hood vaccinations series, immunity to each
component, particularly pertussis, tends to
wane over time.

Pertussis poses a serious risk to the health
of the pregnant woman and the newborn
infant. Accordingly, the Advisory Committee on
Immunization Practices (ACIP), CDC, and the
ACOG now advise administration of a booster
dose of this vaccine in the early third trimester
of each pregnancy.”*** The vaccine should be
administered as a single intramuscular injec-
tion. The approximate cost of the vaccine is $64
to $71, depending upon whether the provider
uses a single-dose vial or a single-dose prefilled
syringe. In nonpregnant patients, the ACIP cur-
rently recommends administration of a booster
dose of the vaccine every 10 years, primarily to
provide durable protection against tetanus.

Varicella vaccine

The varicella vaccine is also one of the main
components of the childhood immunization
series. This live virus vaccine can be adminis-
tered subcutaneously as a monovalent agent
or as a quadrivalent agent in association with
the MMR vaccine.
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Pregnant women who do not have a
well-documented history of natural infec-
tion should be tested for IgG antibody to the
varicella-zoster virus at the time of their first
prenatal appointment. Interestingly, approxi-
mately 70% of patients with an uncertain
history actually have immunity when tested.
If the patient lacks immunity, she should be
vaccinated immediately postpartum.'®!'” The
vaccine should be administered in a 2-dose
series at time zero and then 4 to 8 weeks later.
Patients should adhere to secure contracep-
tion from the time of the first dose until 1
month after the second dose. The cost of each
dose of the vaccine is approximately $145.

Adverse effects of vaccination
All vaccines have many of the same side
effects. The most common is simply a reac-
tion at the site of injection, characterized by
pain, increased warmth, erythema, swelling,
and tenderness. Other common side effects
include systemic manifestations, such as low-
grade fever, nausea and vomiting, malaise,
fatigue, headache, lymphadenopathy, myal-
gias, and arthralgias. Some vaccines, notably
varicella, herpes zoster, measles, and rubella
may cause a disseminated rash. Most of these
minor side effects are easily managed by rest,
hydration, and administration of an analgesic
such as acetaminophen or ibuprofen. More
serious side effects include rare complications
such as anaphylaxis, Bell palsy, Guillain-Barre
syndrome, and venous thromboembolism
(Johnson & Johnson COVID-19 vaccine). Any
of the vaccines discussed above should not
be given, or given only with extreme caution,
to an individual who has experienced any of
these reactions with a previous vaccine.

Barriers to vaccination

Although the vaccines reviewed above are
highly effective in preventing serious illness
in recipients, the medical profession’s “report
card” in ensuring adherence with vaccine
protocols is not optimal. In fact, it probably
merits a grade no higher than C+, with vac-
cination rates in the range of 50% to 70%.

CONTINUED ON PAGE 44
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Electronic
medical records
can be used to
help increase
vaccination rates
by including
practice alerts

One of the major barriers to vaccination is
lack of detailed information about vaccine effi-
cacy and safety on the part of both provider and
patient. Another is the problem of misinforma-
tion (eg, the persistent belief on the part of some
individuals that vaccines may cause a serious
problem, such as autism).'*° Another important
barrier to widespread vaccination is the logisti-
cal problem associated with proper scheduling
of multidose regimens (such as those for hepa-
titis A and B, varicella, and COVID-19). A final
barrier, and in my own university-based prac-
tice, the most important obstacle is the expense
of vaccination. Most, but not all, private insur-
ance companies provide coverage for vaccines
approved by the Centers for Disease Control
and Prevention and the US Preventive Services
Task Force. However, public insurance agencies
often provide disappointingly inconsistent cov-
erage for essential vaccines.

By keeping well informed about the most
recent public health recommendations for
vaccinations for adults and by leading impor-
tant initiatives within our own practices, we
should be able to overcome the first 3 barri-
ers listed above. For example, Morgan and
colleagues® recently achieved a 97% success
rate with Tdap administration in pregnancy
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