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 Andrew Kroger is a federal government employee with no financial interest or 
conflict with the manufacturer of any product named in this presentation.

 The speaker will discuss the off-label use of Zoster Vaccine Live (ZVL).

 The speaker will discuss Stamaril (Yellow Fever Vaccine)

 The use of trade names is for identification purposes only and does not imply 
endorsement by the ACIP or CDC.

Disclosures



 The recommendations to be discussed are 
primarily those of the Advisory Committee on 
Immunization Practices (ACIP):
- Composed of 15 non-government experts in clinical medicine and 

public health.

- Provides guidance on use of vaccines and other biologic products 
to DHHS, CDC, and the U.S. Public Health Service.

Disclosures

http://www.cdc.gov/vaccines/acip/meetings/upcoming-dates.html 

Next ACIP Meeting
October 23-24



 2019 immunization schedules
 MMR and outbreak vaccination
 Varicella and zoster vaccination
 Influenza vaccination
 Yellow fever vaccination

Overview



2019 Immunization Schedules













MMR Vaccine and Outbreaks



 839 cases 
Median age: 5 years
 90% of cases unvaccinated or unsure vaccination status
 75% of cases NYC/NY state
 23 states total – including large outbreak in Washington St.

Measles in U.S. 2019



States with Reported Measles Cases (as of 8/9/2019)
The states that have reported 
cases to CDC are Alaska, 
Arizona, California, Colorado, 
Connecticut, Florida, Georgia, 
Idaho, Illinois, Indiana, Iowa, 
Kentucky, Maine, Maryland, 
Massachusetts, Michigan, 
Missouri, New Mexico, Nevada, 
New Hampshire, New Jersey, 
New York, Ohio, Oklahoma, 
Oregon, Pennsylvania, Texas, 
Tennessee, Virginia, and 
Washington.

www.cdc.gov/measles/cases-
outbreaks.html



 1,182 cases (as of August 9)
Majority of cases in those unvaccinated
 5 outbreaks (in four states)

– New York (plus a separate outbreak in New York City
– Washington
– California 
– Texas 

Measles in U.S. 2019



 First dose at 12–15 months of age
– Minimum age is 12 months
– Doses given before 12 months of age are not counted as valid

• Infants as young as 6 months should receive MMR before international travel* 
• Revaccinate at 12 months of age or older

 Second dose at 4–6 years of age
– May be administered before age 4 years, provided at least 4 weeks (minimum interval) have elapsed since the 

first dose (Example: international travel)
– Intended to produce measles and/or mumps immunity in persons who failed to respond to the first dose and 

may boost antibody titers in some persons who responded to the first dose
– People who received 2 doses of MMR vaccine as children according to the U.S. vaccination schedule are 

considered protected for life

 Catch-up through 18 years of age (19th birthday)
 MMRV licensed through age 12 years

MMR Recommendations for Children and Adolescents 
(Birth through 18 years)

*ACIP off-label recommendation www.cdc.gov/mmwr/pdf/rr/rr6204.pdf

http://www.cdc.gov/mmwr/pdf/rr/rr6204.pdf


 Adults at low risk for measles
 Most received dose/s or had measles disease as children
 Presumptive evidence of immunity (any one of these)

– Age-appropriate vaccination or 
– Documented laboratory immunity (based on vaccination or disease) or
– Birth before 1957* 

 If presumptive evidence of immunity met do NOT need any doses

MMR Vaccination Recommendations for Adults

* Health care facilities can consider vaccinating health care providers regardless of birth year



Acceptable Presumptive Evidence of Immunity
Routine Students 

(College/
Post High School)

Health Care Personnel International Travelers

(1) Documented age-
appropriate vaccination with 
live measles-, mumps-, and 
rubella-virus-containing 
vaccines, or

(1) Documented doses of 
live measles and mumps 
virus-containing vaccines; 
dose of rubella-virus-
containing vaccine, or

(1) Documented doses of 
live measles and mumps 
virus-containing vaccines; 
dose of rubella-virus-
containing vaccine, or

(1) Documented age-
appropriate vaccination with 
live measles-, mumps-, and 
rubella-virus-containing 
vaccines, or

(2) Laboratory evidence of 
immunity, or

(2) Laboratory evidence of 
immunity, or

(2) Laboratory evidence of 
immunity, or

(2) Laboratory evidence of 
immunity, or

(3) Laboratory confirmation 
of disease

(3) Laboratory confirmation 
of disease

(3) Laboratory confirmation 
of disease

(3) Laboratory confirmation 
of disease

(4) Born before 1957 (except 
rubella for women of 
childbearing age who could 
become pregnant

(4) Born before 1957 (except 
rubella for women of 
childbearing age who could 
become pregnant

(4) Born before 1957 (except 
rubella for women of 
childbearing age who could 
become pregnant

(4) Born before 1957 (except 
rubella for women of 
childbearing age who could 
become pregnant



 Most adults recommended for only one dose coverage
 Some adults recommended for two doses

– Students at post-secondary schools
– Health care personnel
– International travelers

Adults – One Dose or Two?



 YES
 Exceptions – Doses administered from 1963 to 1967, and the vaccine recipient does 

not recall whether the vaccine was live-attenuated or inactivated vaccine (or is 
certain the vaccine was inactivated).
 Exception – Doses administered in infancy
 Soft exception – Doses administered before 1979 do NOT count as a dose of mumps 

vaccine 

Adults – Do Past Doses Count?



 NO 

 Two dose catch up of adolescents was published in 2003 (first time it appeared on 
the Child ACIP schedule)

 Adults who are recommended for only one dose of MMR vaccine (low risk) and 
received a valid dose (i.e. not killed-unknown measles vaccines), do NOT need a 
second dose of MMR vaccine simply on the basis of the catch-up recommendation.

Adults – Do They Need to be Caught-up Based on 
Adolescent 2 – dose Recommendations?



 No
 80% sensitive
 Probably less sensitive to detect vaccine-induced immunity
 If someone has age-appropriate documented vaccination, ACIP recommends 

IGNORING post-vaccination titers (even after the final dose)*

Are Serologic Tests (Titers) Recommended?

* Exception – women of childbearing age who have a negative titer for rubella after two doses of rubella-containing vaccine need an additional dose.  Do NOT conduct a 
serology after this third dose



 Historic test results
 Inadvertent titers
 Titers are specific for measles and rubella– a positive titer is evidence of immunity 
 Lacking mumps specificity – titers are not covered by insurance
 It is more cost-effective and simpler to vaccinate 
 Additional doses are NOT harmful – one extra mumps dose beyond age-appropriate 

vaccination is recommended in mumps outbreaks
 If doses aren’t document, they were NOT given

What if Titers are Obtained?



 A. Management of exposed healthcare personnel 

 For HCP with presumptive evidence of immunity to measles who have had an exposure to measles: 
– Postexposure prophylaxis is not necessary.
– Work restrictions are not necessary.
– Implement daily monitoring for signs and symptoms of measles infection for 21 days after the last exposure; have awareness that previously 

vaccinated individuals may have a modified disease presentation.

 For HCP without presumptive evidence of immunity to measles who have had an exposure to measles: 
– Administer postexposure prophylaxis in accordance with CDC and ACIP recommendations.
– Exclude from work from the 5th day after the first exposure until the 21st day after the last exposure, regardless of receipt of postexposure 

prophylaxis.
– HCP who received the first dose of MMR vaccine prior to exposure may remain at work and should receive the second dose of MMR vaccine, 

at least 28 days after the first dose. 
• Implement daily monitoring for signs and symptoms of measles infection for 21 days after the last exposure.

 During a measles outbreak, administer measles vaccine to healthcare personnel in accordance with CDC and ACIP recommendations.

 B. Management of healthcare personnel infected with measles 

 For HCP with known or suspected measles, exclude from work for 4 days after the rash appears (with rash onset considered as Day 0).

 For immunosuppressed HCP who acquire measles, exclude from work for the duration of illness.

Management of Health Care Providers Exposed to Measles

https://www.cdc.gov/infectioncontrol/guidelines/measles/index.html

https://www.cdc.gov/measles/hcp/index.html#prophylaxis
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6204a1.htm


 First dose at 12–15 months of age
– Minimum age is 12 months
– Doses given before 12 months of age are not counted as valid

• Infants as young as 6 months should receive MMR before international travel* 
• Revaccinate at 12 months of age or older

 Second dose at 4–6 years of age
– May be administered before age 4 years, provided at least 4 weeks (minimum interval) have elapsed since the 

first dose (Example: international travel)
– Intended to produce measles and/or mumps immunity in persons who failed to respond to the first dose and 

may boost antibody titers in some persons who responded to the first dose
– People who received 2 doses of MMR vaccine as children according to the U.S. vaccination schedule are 

considered protected for life

MMR Recommendations for Children and Adolescents 
(Birth through 18 years)

*ACIP off-label recommendation www.cdc.gov/mmwr/pdf/rr/rr6204.pdf

http://www.cdc.gov/mmwr/pdf/rr/rr6204.pdf


 Vaccinated before the first birthday

 Vaccinated with inactivated (killed) measles vaccine (KMV) or measles vaccine of 
unknown type between 1963 and 1967 

 Vaccinated with immune globulin (IG) in addition to a further attenuated strain or 
vaccine of unknown type (revaccination not necessary if IG given with Edmonston B 
vaccine)

 Vaccinated before 1979 with either inactivated mumps vaccine or mumps vaccine of 
unknown type who are at high risk for mumps infection (e.g., work in a health care 
facility) should be considered for revaccination with 2 doses of MMR

MMR Revaccination Indications



 Routine administration

 Medical Indications

Adult Schedule



Varicella Vaccination



 Documentation of age-appropriate vaccination

 Laboratory evidence of immunity or laboratory confirmation of disease

 Born in U.S. before 1980

 Health-care provider diagnosis of or verification of varicella disease

 Health-care provider diagnosis of zoster

VAR Vaccine Criteria of Immunity



Zoster Vaccination



Varicella-containing Vaccines for Prevention of Zoster 

Vaccine  Abbreviation Trade Name

Zoster Vaccine 
Live

Recombinant
Zoster Vaccine

ZVL

RZV

Zostavax

Shingrix



Varicella-containing Vaccines for Prevention of Zoster 

Product  FDA Age Indications ACIP Recommended
Age

Zostavax
Shingrix

50 years and older
50 years and older

60 years and older
50 years and older



Vaccine Immunogenicity and Efficacy

 RZV
• Vaccine recipients 50 – 59 years old and older had 97% fewer episodes of zoster
• Vaccine recipients 60 years old and older had 91% fewer episodes of zoster
• Significantly reduces the risk of postherpetic neuralgia (89%)

 ZVL
• Vaccine recipients 60 to 80 years of age had 51% fewer episodes of zoster
• Significantly reduces the risk of postherpetic neuralgia (66% efficacy)



Zoster Vaccine

 Persons 50 years of age and older who are 
immunocompetent should receive 2 doses of Shingrix 
separated by 2 months (minimum interval 4 weeks)

 Regardless of previous history of varicella, zoster
 Shingrix can be administered to someone who has already 

received Zostavax (recommended interval 8 weeks)
 Zostavax is not recommended for persons 50 through 59 

years
 Shingrix is preferred to Zostavax for persons 60 years and 

older

MMWR 2008;57(RR-5)



Zoster Vaccine and Varicella Immunity

 The criteria of immunity to Varicella-Zoster-Virus do not apply precisely to 
determinations of use of zoster vaccines

 Persons 40 years old and older have presumptive evidence of varicella immunity
 Do not screen persons 50 years old and older for varicella immunity
 Administer zoster vaccine

MMWR 2008;57(RR-5)



Zoster Vaccine and Varicella Immunity: Health Care 
Personnel

 Health care should be screened for VZV immunity
 Criteria for VZV immunity (need only one)

• History of chickenpox disease
• Documented varicella vaccination
• Laboratory evidence of varicella vaccination or chickenpox disease
• History of zoster

 If a provider meets none of the criteria they require vaccination

MMWR 2008;57(RR-5)



Zoster Vaccine After Varicella Vaccine

 Only Shingrix is recommended after varicella vaccination
 Minimum age is 50 years
 An 8 week minimum interval is recommended between the 2nd dose of varicella 

vaccine and the first dose of Shingrix.
 If this interval is violated, do not need to repeat either dose



 Shingrix is recommended for patients who have already received Zostavax
 Effectiveness and safety data suggest a five year interval between Zostavax and 

Shingrix, however, the minimum interval between Zostavax and Shingrix is 8 weeks
 If the 8 week interval is violated, the dose is still valid
 Administer the second dose of Shingrix 2-6 months after the first dose of Shingrix

Shingrix after Zostavax



Zoster Vaccines
Adverse Reactions

ZVL RZV

Local reactions 30-78% 49%

Local reactions – Grade 3 0.9% 9.4%

Systemic reactions (headache, malaise, 
fatigue)

Systemic reactions (headache,  malaise, 
fatigue) – Grade 3

6.3%

N/A

45-78%

11%



 Reduced availability of Shingrix through 2019
 ACIP prefers Shingrix to Zostavax
 Zostavax is an option for zoster-naïve persons who cannot obtain Shingrix
 With respect to available supplies, providers should give first consideration for doses 

of Shingrix to those who have already received one dose of Shingrix

Zoster Vaccine Supply



2019-2020 Influenza Vaccine Recommendations 



Trivalent vaccines:
– An A/Brisbane/2/2018 (H1N1)pdm09-like virus (updated) 
– An A/Kansas/14/2017 (H3N2)-like virus (updated) 
– B/Colorado/06/2017-like virus

Quadrivalent vaccines:
– The above three viruses
– A B/Phuket/3073/2013-like virus

2019-2020 Influenza Vaccine Composition



 IIV: 
– Contain inactivated virus, split or subunit

• High dose or standard dose 
• Trivalent or quadrivalent
• Unadjuvanted or adjuvanted
• Egg- or cell-culture-based

– Many brands, some approved for those as young as 6 months of age

 LAIV
– Live, attenuated virus
– Intranasal spray

 RIV
– Contain recombinant HA
– Egg-free
– quadrivalent

Influenza Vaccines



Two potential points of confusion
– Four licensed products, but the dose volume differs

• Afluria Quadrivalent: 0.25 mL – newly licensed down to 6 months
• Fluarix Quadrivalent: 0.5 mL
• FluLaval Quadrivalent: 0.5 mL
• Fluzone Quadrivalent: 0.25 mL 
• Fluzone Quadrivalent: 0.5 mL – newly licensed formulation

Dose volume is distinct from number of doses needed
– A child 6 months through 35 months who is recommended for two doses of 

influenza vaccine and receives FluLaval Quadrivalent 0.5 mL still needs the 
second dose of vaccine 4 weeks later

Quick Aside about Influenza Vaccines for 6 Months – 35 
Months of Age



 Routine annual influenza vaccination is recommended for all persons ≥6 
months of age who do not have contraindications

While vaccination is recommended for everyone in this age group, there 
are some for whom it is particularly important:
– People age ≥6 months who are at high risk of complications and severe illness

– Contacts and caregivers of these people, and of infants under age 6 months 
(because there is no vaccine approved for children this age)

Groups Recommended for Vaccination



 Vaccination should occur before onset of influenza activity. Health care providers 
should offer vaccination by the end of October, if possible

 Children aged 6 months through 8 years who require 2 doses should receive their 
first dose as soon as possible after vaccine becomes available, and the second dose 
≥4 weeks later

 Vaccination should continue to be offered as long as influenza viruses are circulating 
and unexpired vaccine is available 

 To avoid missed opportunities for vaccination, providers should offer vaccination 
during routine health care visits and hospitalizations when vaccine is available

Timing of Vaccination



 Children age 6 through 59 months and adults age ≥50 years (children under 6 months of age 
are also at high risk, but cannot be vaccinated)
 Persons with chronic pulmonary (including asthma) or cardiovascular (except isolated 

hypertension), renal, hepatic, neurologic, hematologic, or metabolic disorders (including 
diabetes mellitus)
 Immunosuppressed persons
 Women who are or will be pregnant during the influenza season
 Children and adolescents (age 6 months–18 years) who are receiving aspirin therapy and 

who might be at risk for experiencing Reye syndrome after influenza virus infection
 Residents of nursing homes and other long-term care facilities
 American Indians/Alaska Natives
 Persons who are extremely obese (BMI ≥40)

Groups at Increased Risk for Influenza Complications and 
Severe Illness



Dosing Algorithim for Children Age 
6 Months Through 8 Years, 
2019–2020

 Similar to past two seasons
 If 2 cumulative doses received 

prior to July 1, 2019, only 1 
dose needed for 2019-2020

 Only 1 dose needed after the 
9th birthday



• Severe allergic reaction (e.g., anaphylaxis) to a vaccine component or following a prior dose 
of inactivated influenza vaccine

Precaution
 Moderate or severe acute illness
 History of Guillain-Barré syndrome (GBS) within 6 weeks following a previous dose of 

influenza vaccine

Inactivated Influenza Vaccine (IIV) and RIV
Contraindications and Precautions
Contraindication



Contraindications Precautions
• History of severe allergic reaction to any component of 

the vaccine† or after a previous dose of any influenza 
vaccine 

• Concomitant aspirin or salicylate-containing therapy in 
children and adolescents 

• Children aged 2 through 4 years who have received a 
diagnosis of asthma or whose parents or caregivers 
report that a health care provider has told them during 
the preceding 12 months that their child had wheezing 
or asthma or whose medical record indicates a wheezing 
episode has occurred during the preceding 12 months

• Children and adults who are immunocompromised due 
to any cause (including immunosuppression caused by 
medications or by HIV infection) 

• Close contacts and caregivers of severely 
immunosuppressed persons who require a protected 
environment 

• Pregnancy 
• Receipt of influenza antiviral medication within the 

previous 48 hours 

• Moderate-to-severe acute illness with or without fever
• History of Guillain-Barré syndrome within 6 weeks of 

receipt of influenza vaccine
• Asthma in persons aged ≥5 years
• Other underlying medical conditions that might

predispose to complications after wild-type influenza 
infection (e.g., chronic pulmonary, cardiovascular [except 
isolated hypertension], renal, hepatic, neurologic, 
hematologic, or metabolic disorders [including diabetes 
mellitus])

LAIV Contraindications and Precautions



Influenza Vaccination of Persons with Egg Allergy

 Mostly unchanged from last few seasons
• Main change is that LAIV4 is an option

 Egg allergic persons can receive any licensed, recommended vaccine that is 
otherwise appropriate (IIV, RIV4, or LAIV4)
• However, RIV not licensed for persons under 18 years of age

 For persons with a history of severe allergic reaction to egg (i.e., any symptom 
other than hives)
• “The selected vaccine should be administered in an inpatient or outpatient medical setting 

(including but not necessarily limited to hospitals, clinics, health departments, and physician 
offices). Vaccine administration should be supervised by a health care provider who is able to 
recognize and manage severe allergic conditions.”

 No specific post-vaccination observation period recommended
• However, per the ACIP General Best Practices guidelines, providers should consider 

observing all recipients of any vaccine for 15 minutes to avoid injury due to syncope



 Amantadine and rimantadine 
– Not recommended because of documented resistance in U.S. influenza isolates 

 Zanamivir, oseltamivir. baloxavir 
– Neuraminidase inhibitors
– Effective against influenza A and B
– Oseltamavir and zanamavir approved for prophylaxis

Influenza Antiviral Agents*



Yellow Fever Vaccine



 Caused by infection with the yellow 
fever virus (Flavivirus)
 Spread by Aedes or Hemagogus

mosquitos
 Endemic in sub-Saharan Africa and 

tropical South America
 200,000 cases a year, 30,000 deaths

Yellow Fever Disease



 Mild undifferentiated illness
 Jaundice
 Hemorrhagic manifestations
 Renal inefficiency
 Cardiovascular instability
 With severe disease – case fatality 20-50%
 Jungle, urban, and savannah cycle of transmission
 Risk for U.S. citizens travel related 

Yellow Fever Disease Symptoms



 YF-Vax – (Sanofi Pasteur) temporarily unavailable supply depleted

 Stamaril (Sanofi Pasteur)
– Live attenuated vaccine
– Subcut injection
– Available as an investigational new drug (IND)

 One lifetime dose

 Some individuals need a second dose

Yellow Fever Vaccine



 One dose
 Live injectable vaccine

– Interferes with other live injectable vaccines if administered non-simultaneously and before other vaccines by 
more than 30 days

– Interfered by other live injectable vaccine is administered either simultaneously or within 30 days before or 
after the other vaccines

– Decision about which vaccine to give first depends on host immunity, risk, possibility of travel delay

 Administered at yellow fever vaccine locations certified to document the dose

Yellow Fever Vaccine Recommendations



 Woman who were pregnant when first vaccinated
 Persons who received a hematopoietic stem cell transplant following their last dose 

of yellow fever vaccine
 Persons who are HIV-infected
 Travelers who received yellow fever vaccine at least 10 years previously and who will 

be in a higher-risk setting based on season, location, activities, and duration of their 
travel
 Laboratory workers who routinely handle wild-type yellow fever virus

Yellow Fever Vaccine – Booster Dose



Contraindications

 Allergy to a vaccine component

 Aged younger than 6 months

 Symptomatic HIV infection or CD4+ T-lymphocytes <200/mm3 (<15% of total in children aged <6 years)

 Thymus disorder associated with abnormal immune function

 Primary immunodeficiencies

 Malignant neoplasms

 Transplantation

 Immunosuppressive and immunomodulatory therapies

Precautions

 Age 6 to 8 months

 Age 60 years or older

 Asymptomatic HIV infection and CD4+ T-lymphocytes 200 to 499/mm3 (15-24% of total in children younger than 6 years old)

 Pregnancy

 Breastfeeding

Yellow Fever Vaccine – Contraindications and Precautions



 Headache
 Myalgia
 Fever
 Local reactions – pain, swelling, erythema, warmth
 Pruritis
 Urticaria
 Rash
 Immediate hypersensitivity
 Anaphylaxis
 Yellow fever acute neurotropic syndrome (YEL-AND)
 Yellow fever acute viscerotropic syndrome (YEL-AVD)

Yellow Fever Vaccine – Adverse Events



https://wwwnc.cdc.gov/travel/page/search-for-stamaril-
clinics



Questions? Email CDC

- Providers nipinfo@cdc.gov

- Parents and patients www.cdc.gov/cdcinfo

Website www.cdc.gov/vaccines

Twitter @DrNancyM_CDC 

Influenza www.cdc.gov/flu

Vaccine Safety www.cdc.gov/vaccinesafety

CDC Vaccine and Immunization Resources

mailto:nipinfo@cdc.gov
http://www.cdc.gov/cdcinfo
http://www.cdc.gov/vaccines
http://www.cdc.gov/flu
http://www.cdc.gov/vaccinesafety
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