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Macartney et all report in this issue of JAMA Pediatrics on the safety of using combination
measles-mumps-rubella-varicella (MMRV) vaccine as the second dose of measles-mumps-
rubella (MMR) vaccine and sole dose of varicella vaccine in Australia, and the effect of this
policy on national vaccine coverage. They found that there was no increase in febrile
seizures when MMRYV is administered in the second year of life approximately 6 months
after a first dose of MMR and that on-time vaccination increased with use of MMRV. Are
these findings an indication that the timing and use of combination MMRV vaccine should
be reconsidered for the United States?

In the United States, since measles vaccine was first recommended in 1963, the measles
vaccination schedule changed as knowledge of measles immunity increased and the
epidemiology of measles evolved. An analysis of measles outbreaks occurring from 1985 to
1986 showed that outbreaks in which preschoolers predominated were largely related to
failure to receive any doses of vaccine. In contrast, in outbreaks that affected primarily
school-aged children, the major problem was 1-dose vaccine failure.2:3 In 1989, because of
measles outbreaks among school-aged children, the US Advisory Committee on
Immunization Practices (ACIP) recommended 2 doses, with the first dose at age 15 months
and the second dose at age 4 through 6 years, before school entry. Because of the success of
the measles vaccination program in achieving and maintaining highl-dose MMR vaccine
coverage in preschool-aged children and high 2-dose MMR vaccine coverage in school-aged
children, measles was verified as eliminated from the United States in 2000.4

Varicella vaccine (Varivax; Merck & Co Inc) was recommended for all children aged 12 to
18 months in 1995, following which the number of cases and rate of annual varicella-
associated hospitalizations declined in the United States. Hospitalization rates decreased
100% among infants, and substantial declines also were recorded in all other age groups.®
However, despite high 1-dose vaccination coverage, outbreaks continued to occur. A second
dose of varicella vaccine was recommended at age 4 to 6 years, harmonized with the
recommendation for MMR vaccine use. The recommended age for the second dose was
supported by the epidemiology of varicella, with a low incidence among preschool-aged
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children and higher incidence and more outbreaks among elementary-school-aged children.>
With the second dose recommended, varicella declined still further. Between 2005-2006
(before the 2-dose recommendation) and 2013-2014, the overall varicella incidence declined
84.6%, with the largest declines reported in children aged 5 to 9 years (89.3%) and 10 to 14
years (84.8%).6

In 2005, a combined live, attenuated MMRV vaccine (Pro-Quad; Merck & Co Inc) was
licensed for use in children aged 12 months to 12 years. The use of combination vaccines is
a practical way to reduce the number of injections a child receives and can improve timely
vaccination coverage; combination vaccines also have the advantages of (1) reducing the
cost of stocking and administering separate vaccines, (2) reducing the cost for extra health
care visits, and (3) facilitating the addition of new vaccines into immunization programs.’
Because combination vaccines are generally preferred when indicated, the ACIP
recommended that 1 dose of MMRV vaccine be administered on or after the first birthday as
the first dose of these antigens. However, in 2008, the ACIP was informed of evidence of an
increased risk of febrile seizures after administration of the combination MMRV vaccine
compared with separate MMR and varicella vaccines.8 An excess risk of febrile seizures of
4.3 per 10 000 after MMRYV vaccine administration compared with separate MMR plus
varicella vaccination was observed.® Based on these findings, in 2009, the ACIP
recommended that, for the first dose of measles, mumps, rubella, and varicella vaccines at
age 12 to 47 months, either MMR vaccine and varicella vaccine or MMRV vaccine may be
used, but that MMR vaccine and varicella vaccine should be generally administered rather
than MMRV.19 The second dose of MMRYV vaccine has been found to be less likely to cause
fever than the first dose (when administered to children aged 12 to 23 months 90 days after
the first dose).1! For the second dose of measles, mumps, rubella, and varicella vaccines at
any age (15 months to 12 years) and if the first dose is given at 48 months or older, the ACIP
expressed a preference for use of MMRV vaccine over separate injections of MMR vaccine
and varicella vaccine.10

Macartney et al® report that data from the national Australian Childhood Immunisation
Register in 2012 showed that vaccine uptake was suboptimal; approximately 92% of
children had received 2 measles-containing vaccines by age 5 years and modeling indicated
an increased risk of measles outbreaks. A single dose of monovalent varicella vaccine,
scheduled at age 18 months, had coverage of only 86% by age 2 years (although increasing
to 92% by 5 years).

In the United States, varicella vaccine coverage for 1 or more doses among children aged 19
to 35 months reached 90% in 2006 and has remained above 90% for 1 or more doses since
then.12 All 50 US states and Washington, DC, require at least 1 dose of varicella vaccine for
kindergarten entry; 42 states and Washington, DC, require 2 doses.13 During the 2015-2016
school year, median vaccination coverage (determined using estimates from the 50 states
and Washington, DC) was 94.6% for 2 doses of MMR vaccine and 94.3% for 2 doses of
varicella vaccine. Twenty-two states reported that coverage exceeded 95%.13

The Australia experience confirms the value of using combination vaccines and
administering vaccines when children are already visiting their physicians. Good
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immunization policy requires such careful evaluation of the epidemiology of disease and the
existing program platforms. In the United States, the epidemiology of measles—the most
contagious of the 4 vaccine-preventable diseases in the MMRV vaccine—indicated that the
herd immunity threshold to stop transmission in preschool children was substantially lower
than for school-aged children.1# In the context of a successful US immunization program
with high 2-dose coverage, elimination of measles, control of varicella, and a growing
concern that waning of mumps vaccine—induced immunity may be contributing to recent
mumps outbreaks in the United States (https://www.cdc.gov/mumps/outbreaks.html), the
ACIP has not considered a change to an earlier second dose of MMR and varicella vaccines
indicated for the United States. However, countries with different epidemiologic patterns,
where 1-dose vaccine failure for any of the antigens in MMRV is a problem in preschool
children or the extra injection plays a role in decreasing coverage, may consider
administering the second dose of MMRYV earlier.1> The key is the principle of using the
epidemiology of disease to determine the appropriate immunization schedules for any
country.

REFERENCES

1. Macartney K, Gidding HF, Trinh L, et al.; Paediatric Active Enhanced Disease Surveillance
Network. Evaluation of combination measles-mumps-rubella-varicella vaccine introduction in
Australia [published online August 14, 2017]. JAMA Pediatr. doi:10.1001/jamapediatrics.2017.1965

2. Markowitz LE, Preblud SR, Orenstein WA, et al. Patterns of transmission in measles outbreaks in
the United States, 1985-1986. N Engl J Med. 1989; 320(2):75-81. [PubMed: 2911293]

3. Orenstein WA, Markowitz L, Preblud SR, Hinman AR, Tomasi A, Bart KJ. Appropriate age for
measles vaccination in the United States. Dev Biol Stand. 1986;65:13-21. [PubMed: 3549395]

4. McLean HQ, Fiebelkorn AP, Temte JL, Wallace GS; Centers for Disease Control and Prevention.
Prevention of measles, rubella, congenital rubella syndrome, and mumps, 2013: summary
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm
Rep. 2013;62(RR-04):1-34.

5. Marin M, Giiris D, Chaves SS, Schmid S, Seward JF; Advisory Committee on Immunization
Practices, Centers for Disease Control and Prevention (CDC). Prevention of varicella:
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm
Rep. 2007;56(RR-4):1-40.

6. Lopez AS, Zhang J, Marin M. Epidemiology of varicella during the 2-dose varicella vaccination
program—~United States, 2005-2014. MMWR Morb Mortal Wkly Rep. 2016;65(34):902-905.
[PubMed: 27584717]

7. Centers for Disease Control and Prevention. Combination vaccines for childhood immunization:
recommendations of the Advisory Committee on Immunization Practices (ACIP), the American
Academy of Pediatrics (AAP), and the American Academy of Family Physicians (AAFP). MMWR
Morb Mortal Wkly Rep. 1999;48(RR05):1-15. [PubMed: 9933120]

8. Klein NP, Yih WK, Marin M, et al.; Centers for Disease Control and Prevention (CDC); Advisory
Committee on Immunization Practices (ACIP). Update: recommendations from the Advisory
Committee on Immunization Practices (ACIP) regarding administration of combination MMRV
vaccine. MMWR Morb Mortal Wkly Rep. 2008;57(10):258-260. [PubMed: 18340332]

9. Klein NP, Fireman B, Yih WK, et al.; Vaccine Safety Datalink. Measles-mumps-rubella-varicella
combination vaccine and the risk of febrile seizures. Pediatrics. 2010;126(1):e1-e8. [PubMed:
20587679]

10. Marin M, Broder KR, Temte JL, Snider DE, Seward JF. Use of combination measles, mumps,

rubella, and varicella vaccine: recommendations of the Advisory Committee on Immunization
Practices (ACIP). MMWR Morb Mortal Wkly Rep. 2010;59 (RR03):1-12. [PubMed: 20075837]

JAMA Pediatr. Author manuscript; available in PMC 2019 November 13.


https://www.cdc.gov/mumps/outbreaks.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Weinbaum and Orenstein

11.

12.

13

14.

15.

Page 4

Shinefield H, Black S, Digilio L, et al. Evaluation of a quadrivalent measles, mumps, rubella and
varicella vaccine in healthy children. Pediatr Infect Dis J. 2005;24(8):665-669. [PubMed:
16094217]

Hill HA, Elam-Evans LD, Yankey D, Singleton JA, Dietz V. Vaccination coverage among children
aged 19-35 months—United States, 2015. MMWR Morb Mortal Wkly Rep. 2016;65(39):1065—
1071. [PubMed: 27711036]

. Seither R, Calhoun K, Mellerson J, et al. Vaccination coverage among children in kindergarten—

United States, 2015-16 School Year. MMWR Morb Mortal Wkly Rep. 2016;65(39): 1057-1064.
[PubMed: 27711037]

Hutchins SS, Baughman AL, Orr M, Haley C, Hadler S. Vaccination levels associated with lack of
measles transmission among preschool-aged populations in the United States, 1989-1991. J Infect
Dis. 2004;189(suppl 1):5108-S115. [PubMed: 15106099]

World Health Organization (WHO). Table 1: Summary of WHO position papers—
recommendations for routine immunization. http://www.who.int/immunization/policy/
Immunization_routine_tablel.pdf?ua=1. Updated March 2017. Accessed June 2, 2017.

JAMA Pediatr. Author manuscript; available in PMC 2019 November 13.


http://www.who.int/immunization/policy/Immunization_routine_table1.pdf?ua=1
http://www.who.int/immunization/policy/Immunization_routine_table1.pdf?ua=1

	References

