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Vaccine update 2010:
Keeping up with the changes

Bl ABSTRACT

A number of new vaccines have been approved in recent
years, and existing vaccines have been extended to new
groups. We summarize the additions and changes over
the past 3 years.

l KEY POINTS

New recommendations for infants and children:

* Rotavirus vaccination for infants

e Seasonal influenza vaccine yearly at ages 5-18

* Hepatitis A vaccine at age 12-23 months

e Varicella vaccine at 12-15 months and again at 4-6
years, with catch-up for others.

New recommendations for adolescents:

* Meningococcus quadrivalent conjugate vaccine for all
at age 11 or 12 and catch-up through age 18

* A shot of tetanus toxoid, reduced-dose diphtheria
toxoid, and acellular pertussis vaccine (Tdap) at age 11
or 12 and catch-up through age 18

® Human papillomavirus vaccine (three doses) for girls at
age 11 or 12 and catch-up through age 26.

New recommendations for adults:

* One dose of Tdap instead of the next tetanus-diphthe-
ria booster

® Herpes zoster vaccine at age 60 or older

® Pneumococcal vaccination extended to smokers and
people with asthma, with a second dose 5 years after the
first for people who have immune suppression, sickle cell
disease, or asplenia.

“The author has disclosed that he has received honoraria for teaching and speaking from the
France Foundation.
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HE PAST IO YEARS have seen marked ad-

vances in vaccine research, resulting in
more products being available. In 1983 the
childhood vaccination schedule included pro-
tection against seven diseases: polio, tetanus,
diphtheria, pertussis, measles, mumps, and ru-
bella. The schedule in 2010 includes protec-
tion against organisms that cause seven more:
Haemophilus influenzae, hepatitis A, hepatitis
B, influenza, meningococcus, pneumococ-
cus, and varicella.! In addition, new vaccine
products are available for adolescents, offering
protection against meningococcus, seasonal
influenza, and human papillomavirus (HPV)
and extending the length of protection against
pertussis. For adults, a vaccine now protects
against shingles, and several products offer
boosting of pertussis immunity.

This rapid growth in the number of recom-
mended vaccine products has made it chal-
lenging for practicing physicians to stay cur-
rent on and to implement the ever-changing
recommendations. The purpose of this article
is to summarize the additions and changes
over the past 3 years to the schedules of rec-
ommended vaccines for children, adolescents,
and adults.

B VACCINE UPDATE FOR CHILDREN

The recent changes to the childhood immuni-
zation schedule have added protection against
rotavirus and seasonal influenza and have ex-
panded the protection against hepatitis A and
varicella.

Rotavirus vaccination for infants
Rotavirus is the leading cause of infectious gas-
troenteritis in infants. It causes significant mor-
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Glossary of vaccines discussed in this article

HepA  Hepatitis A vaccine (Havrix, Vaqta;
also combined with hepatitis B vaccine
in Twinrix)

HPV2  Bivalent human papillomavirus vaccine
(Cervarix)

HPV4  Quadrivalent human papillomavirus vaccine
(Gardasil)

IPV Inactivated poliovirus vaccine
(IPOL, Orimune)

LAIV  Live-attenuated influenza vaccine
(FluMist) @

MCV4  Quadrivalent meningococcal conjugate
vaccine (Menactra)

MMR  Measles, mumps, and rubella vaccine
(Attenuvax, Meruvax, M-M-R-l,
Mumpsvax)

MMRV  Measles, mumps, rubella, and varicella

vaccine (ProQuad)

MPSV4  Quadrivalent meningococcal
polysaccharide vaccine (Menomune)

PPSV23 Pneumococcal polysaccharide vaccine

(Pneumovax)

RV1 Single-antigen rotavirus vaccine
(Rotarix)®

RV5 Five-antigen rotavirus vaccine
(RotaTeq)®

D Tetanus toxoid and diphtheria toxoid

Td Tetanus toxoid and
reduced-dose diphtheria toxoid
(Decavac)

Tdap  Tetanus toxoid, reduced-dose diphtheria
toxoid, and acellular pertussis
(Adacel, Boostrix)

TIV Trivalent influenza vaccine (Afluria,*
Agriflu,® Fluarix,® FluLaval,® Fluvirin,’
Fluzone )

Vv Varicella vaccine (Varivax)

Zoster  Herpes zoster vaccine (Zostavax)

Formulations may not be used interchangeably;

see text and http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/B/us-vaccines.pdf.
2Given by nasal spray; ° Given by mouth; <Minimum age 6 months; ¢ Minimum age 18 years; Minimum age 3 years; fMinimum age

4 years

bidity and expense, accounting for 2.7 million
episodes per year in the United States, 410,000
outpatient or office visits, 201,000 to 272,000
emergency department visits, 55,000 to 70,000
hospitalizations, and 20 to 60 deaths.”? Al-
though the number of deaths in the United
States is not large, rotavirus is a leading cause
of infant deaths around the world.

A rotavirus vaccine was first introduced in
the United States in 1998 but was withdrawn
from the market in less than a year due to risk
of intussusception, which occurred in 1 per
10,000 infants vaccinated.”? Two different ro-
tavirus vaccines have recently been approved
by the US Food and Drug Administration: a
five-antigen vaccine (RV5; RotaTeq) in 2006
and a single-antigen vaccine (RV1; Rotarix)
in 2008. Both are modified live-virus vaccines,
given orally. They contain different antigens
and have different schedules of administra-
tion—RV5 requires three doses, while RV1
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requires two doses. TABLE 1 summarizes the
characteristics of each product.

Rotavirus vaccination is challenging be-
cause of the time frame in which the series
needs to be given. The first dose has to be
given after 6 weeks of age but before 15 weeks
of age, and the last dose should be given before
8 months of age, with a minimum of 4 weeks
between doses. It is preferable to use the same
product to finish the series. They can be used
interchangeably, but this then requires three
total doses.

The effectiveness of the vaccine in pre-
venting rotavirus gastroenteritis in the first
year after vaccination was greater than 80%
in most studies and approached 100% in pre-
venting serious gastroenteritis.

Those vaccinated appear to have a slightly
higher rate of diarrhea and vomiting in the
first 42 days after vaccination. Safety monitor-
ing after the products were licensed has not
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TABLE 1

Characteristics of rotavirus vaccines

ROTATEQ (RV5)

ROTARIX (RV1)

Antigen content

Five reassortant viruses from

Human rotavirus strain

human and bovine parent strains

Storage Refrigerated

Volume per dose 2mL

Schedule

Three doses: at 2, 4, and 6 months

Lyophilized vaccine refrigerated

Diluents at room temperature
1 mL
Two doses: at 2 and 4 months

shown an increased rate of intussusception
with either product.

The only contraindication to the vaccines
is a serious allergic reaction to them or to one
of their components. They should be used
with caution in patients who have suppressed
immunity, acute gastroenteritis, preexisting
gastrointestinal disease, or previous intussus-
ception.

Seasonal influenza vaccine

extended to ages 5-18

Gradually, we seem to be moving toward vac-
cinating everyone every year against seasonal
influenza. Previously, vaccination was recom-
mended for children age 6 months through 4
years; in 2008, the Advisory Committee on
Immunization Practices (ACIP) extended the
recommendation to the age group 5 through
18 years.?

Two types of seasonal influenza vaccine are
available: trivalent influenza vaccine (TIV),
which contains killed virus and is given by
injection, and live-attenuated seasonal influ-
enza vaccine (LAIV), which is given by nasal
spray. Both contain the same three seasonal
influenza antigens, selected each year by a
team of experts. TIV is licensed for those age
6 months and older, and LAIV is licensed for
ages 2 through 49 years.*

Since LAIV contains a live-attenuated
virus, it should not be used in anyone who
has a chronic illness (including those under
the age of 5 with recurrent wheezing, those
with suppressed immunity, and those with a
history of Guillain-Barré syndrome); in preg-
nant women; or those who have close con-
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tact with anyone who is immune-suppressed.
The injection is contraindicated for those
who have had a serious allergic reaction to
eggs.

Children younger than 9 years should re-
ceive two doses of either type of vaccine the
first year they are vaccinated. Those who
receive only one dose the first year they are
vaccinated should receive two doses the next
year. If they fail to receive two doses in the
next year, only a single dose is recommended
after that. This is a slight modification of the
previous recommendation that only one dose
be given the second year if only one dose was
given the first year.’

Hepatitis A vaccine at age 12-23 months
An inactivated hepatitis A vaccine (HepA)
was first licensed in 1995; another was li-
censed in 1996. Recommendations for their
use have been revised periodically, and their
widespread use has resulted in a marked re-
duction in the incidence of hepatitis A virus
infection.

The current recommendation is that all
children be vaccinated at age 12 to 23 months.
In addition, in areas of high prevalence, vac-
cine is recommended for older children who
have not been vaccinated. Other target groups
are those at higher risk of hepatitis A, includ-
ing travelers to endemic areas, users of illicit
drugs, and men who have sex with men.® Indi-
cations for vaccination before travel, after ex-
posure to hepatitis A infection, and in families
of international adoptees are covered later in
this paper in a discussion about vaccinations
in adults.
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TABLE 2

Vaccines for ages 11-18 years

Routine at age 11-12
Tetanus toxoid, reduced-dose diphtheria toxoid,
and acellular pertussis (Tdap)

Human papillomavirus vaccine
Quadrivalent meningococcal conjugate (MCV4)

Routine (age 11-18)
Seasonal influenza, annually

Catch-up
Tdap, human papillomavirus vaccine, MCV4

Measles, mumps, rubella vaccine

Varicella (second-dose booster for those with
only a single dose previously)

Hepatitis B vaccine
Inactivated poliovirus vaccine

Patients at high risk
Pneumoccal polysaccharide vaccine

Hepatitis A vaccine

Varicella at 12-15 months and 4-6 years,
with catch-up for others

Before varicella vaccine was licensed in 1995,
4 million cases of varicella infection (chicken-
pox) were reported in the United States each
year, resulting in thousands of hospitalizations
and more than 100 deaths. The vaccine is
now widely used, with a coverage rate of 88%,
and it has proven to be 85% effective.” The
result was a marked decrease in the incidence
of varicella and in varicella-related hospital-
izations and deaths.

In spite of this success, the number of vari-
cella cases has remained constant over the past
few years, and sporadic outbreaks continue to
occur, predominantly in schools, even schools
in which a high percentage of the children are
vaccinated.”® These outbreaks have involved
infections in unvaccinated children and also
“breakthrough disease” in children who have
been vaccinated. If someone who has received
one dose of vaccine is exposed to varicella,
the risk of a breakthrough infection is about
15%.° A two-dose series of varicella vaccine
reduces the risk by about 75%." Breakthrough
disease is usually milder than infection in the
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TABLE 3

Populations at risk
of meningococcal disease
College freshmen living in dormitories

Microbiologists routinely exposed to isolates
of Neisseria meningitidis

Military recruits

People who travel to or reside in countries in
which N meningitidis is hyperendemic or

epidemic, particularly if contact with the local
population will be prolonged

People who have terminal complement
component deficiencies

People who have anatomic or functional asplenia

unvaccinated, with fewer skin lesions, milder

symptoms, and fewer complications, but those

affected are still infectious to others.

In 2005 and 2006, this ongoing risk of vari-
cella prompted the ACIP to consider and rec-
ommend several new control measures:

e Two doses of varicella vaccine for all chil-
dren, the first dose at age 12 to 15 months
and the second at age 4 to 6 years—the
same schedule as for immunization against
measles, mumps, and rubella

® Two doses of varicella vaccine, the second
given 4 to 8 weeks after the first, for all ad-
olescents and adults who have no evidence
of immunity

e A catch-up second dose for everyone who
received one dose previously

e Screening for varicella immunity in preg-
nant women and postpartum vaccination
with two doses for those who are not im-
mune, the first dose given before discharge
and the second dose 4 to 8 weeks later.

B VACCINE UPDATE FOR ADOLESCENTS

A number of vaccines are now available
and recommended for routine use in adoles-
cents.” These include HPV vaccine for girls,
quadrivalent meningococcal conjugate vac-
cine (MCV4), and combined tetanus toxoid,
reduced-dose diphtheria toxoid, and acellular
pertussis (Tdap). All these are now recom-
mended routinely at age 11 or 12. Seasonal
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Number of reported pertussis cases, by year—
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FIGURE 1

influenza vaccine is recommended annually
through age 18.

For the next decade, a catch-up varicella
booster will also be recommended for adoles-
cents because of waning varicella immunity
from a single dose. Adolescents should also
receive some catch-up vaccines if they did
not receive them in childhood and should be
considered for some vaccines that are recom-
mended on the basis of risk. TasLE 2 lists the
vaccines that should be considered during a
clinical visit for those age 11 through 18 years.

Meningococcal conjugate vaccine

for all at age 11-18

In 2007, the ACIP recommended MCV4 for
all at age 11 through 18 at the earliest oppor-
tunity.’® For those who remain at high risk
(tasLe 3) and who were vaccinated with either
MCV4 or the meningococcal polysaccharide
vaccine (MPSV4), a booster is recommend-
ed after 3 years (if vaccinated before age 7),
and after 5 years if vaccinated age 7 and up.
College freshman who were vaccinated with
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MCV4 do not need a booster dose.

There is some evidence that MCV4 may
be linked to a small risk of Guillain-Barré syn-
drome. Although this link has not been con-
clusively proven, a history of Guillain-Barré
syndrome calls for caution in using MCV4.
For those who have a history of this syndrome
but need protection against meningococcal
infection, the MPSV4 is an alternative.!!

Pertussis: A Tdap booster at age 11-18

The incidence of pertussis in the United
States declined dramatically after pertussis
vaccine was introduced in the 1940s. Before
then, the disease caused an average of 160,000
cases (150 per 100,000 population) and 5,000
deaths each year. rGure 1!? shows how pertus-
sis incidence declined steadily over 3 decades
to reach a low of 1,010 cases in 1976. How-
ever, while other vaccine-preventable diseases
such as polio, measles, rubella, diphtheria, and
tetanus have declined to only a few cases each
year or have been totally eliminated, pertus-
sis has made a slight comeback. The number

VOLUME 77 * NUMBER 4

Downloaded from www.ccjm.org on August 27, 2025. For personal use only. All other uses require permission.

HPV is

the most

common
sexually
transmitted
infection

in the United
States

APRIL 2010 259


http://www.ccjm.org/

Pap testing and
HPV screening
are not needed
before HPV
vaccination

260 CLEVELAND CLINIC JOURNAL OF MEDICINE

VACCINE UPDATE 2010

of cases began to increase in the 1980s and
reached 7,000 to 8,000 per year between 1996
and 2000. There were 11,647 cases in 2003.
In addition, a greater percentage of cases
now occurs in adolescents and young adults.
Half of reported cases are now in those age 10
years and older. Most nonimmunized or in-
completely immunized infants who develop
pertussis were exposed to the disease by older
household members, not by same-age cohorts.
Since the disease presents as nonspecific cough
in adolescents, it is often not diagnosed, and
the incidence is probably much higher than
the reported number of cases would indicate.
These trends were cause for public health
concern and led to the development of per-
tussis-containing vaccine products for adoles-
cents and adults. Two Tdap products are avail-
able: one is licensed for those ages 10 to 64
(Boostrix), the other for ages 11 to 64 (Ada-
cel). Since 2005, the ACIP has recommended
a single dose of Tdap for those age 11 to 18,
preferably at 11 or 12 years.!? The optimal in-
terval from the last tetanus-diphtheria shot is
5 years, but a shorter interval is acceptable.
Thereafter, boosters with the tetanus toxoid
and reduced-dose diphtheria toxoid (Td) vac-
cine are recommended every 10 years. If an
adolescent has not previously received a com-
plete series of a tetanus-diphtheria product,
he or she should be given the recommended
number of doses, only one of which should be
Tdap, the others Td. The number and timing
of doses can be found at www.cdc.gov/mmwr/
preview/mmwrhtml/rr55e223a5.htm.

Human papillomavirus vaccination

for girls age 11-12

HPYV is sexually transmitted and causes geni-
tal warts, cervical cancer, and other oral, anal,
and genital cancers.

HPV is the most common sexually trans-
mitted infection in the United States, with
over 6 million new cases each year.’® A study
in 2003 to 2004 using HPV DNA typing of
cervicovaginal swab specimens in a sample of
women between the ages of 14 and 59 found
an overall point prevalence of 26.8% of any
HPV type.!* Those between 20 and 24 years
had the highest prevalence at 44.8%. Those
ages 14 to 19 had a prevalence of 24.5%. Sev-
eral studies have reported a similar age-related

VOLUME 77 * NUMBER 4

increase in HPV prevalence.!>!¢

One survey found that nearly 25% of girls
in the United States are sexually active by
age 15, 40% by age 16, and 70% by age 18."
The 2005 Behavioral Risk Survey found that
nearly 4% of gitls were sexually active before
age 13, and by the ninth grade 5.7% of those
who were sexually active had had four or more
partners.'® To receive the full benefit from the
HPV vaccine, it should be given before this
risk of acquiring HPV occurs.

A quadrivalent HPV vaccine (HPV4) was
first licensed in the United States in 2006 for
use in girls and women 9 to 26 years old to
prevent cervical, vulvar, and vaginal precan-
cerous lesions and cancer, and for prevention
of anogenital warts. It contains viral proteins
from HPV types 6, 11, 16, and 18, the types
currently responsible for 70% of cervical can-
cers and 90% of anogenital warts. The vaccine
is prepared in a yeast substrate and contains an
aluminum-based adjuvant.

HPV4 has proven highly effective in wom-
en ages 16 to 26 not previously exposed to the
four HPV types in the vaccine. The end points
used in these studies were cervical intraepithe-
lial neoplasia grade 2 or 3, adenocarcinoma in
situ, anogenital warts, and vulvar and vaginal
intraepithelial neoplasms.'>!** The vaccine’s
effectiveness has been 98% to 100% after 3 to
5 years. These trials are ongoing.

The vaccine’s efficacy in women with cur-
rent or past HPV infection is less certain.
Studies of this question have included only
small numbers, and the confidence intervals
are large and include 0. In intention-to-treat
studies, its efficacy has been 39% to 46% for
prevention of cervical intraepithelial neo-
plasia grade 2 or 3 or adenocarcinoma in situ
caused by HPV-16 or HPV-18, 69% for pre-
vention of HPV-16- or HPV-18-related vagi-
nal intraepithelial neoplasia, and 68.5% for
vaccine-type-related warts."?

The most common adverse effects of HPV4
have included redness, pain, and swelling at
the injection site, which occur in about 20% of
recipients.” There is an increased risk of synco-
pe immediately after the vaccine is given, and
observation for 15 minutes after injection is
recommended. A recent study suggested a link
between the vaccine and venous thromboem-
bolism.* The rate was 2 per million doses, and
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because many of the recipients also were taking
oral contraceptives, their venous thromboem-
bolism has not yet been definitively proven to
be caused by the vaccine.

HPV4 is contraindicated in those who
have experienced a severe allergic reaction
to a previous dose or who have an allergy to
a vaccine component. Vaccination should
be deferred in those with moderate or severe
acute illnesses.

In June 2006, the ACIP" made the follow-
ing recommendations for HPV4:

e Girls ages 11 to 12 years should be routine-
ly vaccinated with three doses

The series can start as early as age 9 years

Women and girls age 13 to 26 who have

not been previously vaccinated should re-

ceive catch-up vaccination
e Neither Papanicolaou (Pap) testing nor

HPV screening is necessary before vacci-

nation
e HPV4 can be given with other age-appro-

priate vaccines
® Vaccination does not change the recom-
mendations for cervical cancer screening
e The recommendations remain the same
regardless of abnormal Pap tests, positive

HPV DNA tests, or warts.

There have been two very recent develop-
ments regarding HPV vaccines.

A bivalent vaccine (HPV2) has been li-
censed in the United States and approved for
use in girls and women ages 10 to 25 for pre-
vention of cervical cancer and precancerous
lesions. It contains antigens against HPV-16
and HPV-18 but does not provide protection
against genital warts. The ACIP has stated no
preference for the bivalent or the quadrivalent
vaccine for the prevention of cervical cancer
and precancerous lesions.

HPV4 has also gained licensure for use in
boys and men age 9 to 26 for the prevention
of genital warts. The ACIP has not recom-
mended it for routine use, leaving the decision
to patients and physicians after weighing the
potential benefits and costs.

B VACCINE UPDATE FOR ADULTS

Four vaccines are now routinely recommend-
ed for adults:
e Seasonal influenza vaccine starting at age 50

CLEVELAND CLINIC JOURNAL OF MEDICINE

® Pneumococcal polysaccharide vaccine

(PPSV23) starting at age 65

Herpes zoster vaccine starting at age 60

A diphtheria and tetanus toxoid product

every 10 years, with Tdap given once.”

The rest of the adult schedule is based on
catch-up (measles, mumps, rubella, varicella)
or risk (hepatitis A and B and meningococccal
disease). Seasonal influenza and pneumococ-
cal vaccinations are also recommended before
ages 50 and 65, respectively, for those with
certain risk conditions. The complete adult
immunization schedule can be found on the

US Centers for Disease Control and Preven-
tion (CDC) Web site.?

One dose of Tdap
instead of the next Td booster
The CDC now recommends that a single dose
of Tdap should replace the next dose of Td
for adults ages 19 to 64 as part of the every-
10-year tetanus-diphtheria boosting recom-
mendation and if indicated for wound man-
agement.” In addition, a single dose of Tdap
should be given to adults who have close con-
tact with infants less than 6 months of age.
The optimal interval between this Tdap shot
and the last Td booster is 2 years or greater,
but shorter intervals are acceptable. Women
of childbearing age should receive Tdap pre-
conception or postpartum if they have not
previously received it. Tdap is not approved
for use during pregnancy. Health care work-
ers should also receive a dose of Tdap if they
have never received it previously and if their
last Td booster was more than 2 years ago, al-
though less than 2 years is acceptable.
Contraindications to Tdap include ana-
phylaxis to a vaccine component and enceph-
alopathy occurring within 7 days of previously
receiving a pertussis vaccine.

Herpes zoster vaccine

for those age 60 and older

Shingles causes considerable morbidity in old-
er adults. The lifetime risk is 25%, and one-
fourth of those with shingles develop posther-
petic neuralgia.

Herpes zoster vaccine is a live-attenuated
vaccine that requires only a single injection.
It is licensed for use in those ages 60 and older,
and the ACIP recommends its routine use.**
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[ts effectiveness is approximately 50% and is
inversely related to age. The number of pa-
tients who need to be vaccinated to prevent
one lifetime case of shingles is 17.

Contraindications to this vaccine include
a prior anaphylactic reaction to gelatin or
neomycin, compromised immunity due to
disease or to immune-suppressive therapy in-
cluding high-dose corticosteroids, and active
tuberculosis.

Payment for this vaccine by Medicare is
through Part D, creating some administrative
difficulties for physicians’ offices.

Pneumococcal vaccination extended

to smokers and people with asthma

The ACIP recently added two new groups for
whom PPSV23 is recommended: smokers and
those with asthma.” Smoking poses as much
of a risk for pneumococcal pneumonia as do
diabetes and other chronic illnesses that are
currently indications for the vaccine. The
number needed to vaccinate to prevent one
case of pneumonia among smokers is 10,000
in people ages 18 to 44, and 4,000 in those
ages 45 to 64.%

The ACIP also clarified the recommenda-
tion for a second dose of PPSV23.% A second
dose 5 years after the first is recommended for
those who have immune suppression, sickle
cell disease, or asplenia. People over age 65
should receive a second dose if they were vac-
cinated more than 5 years previously and be-
fore age 65.

New uses for hepatitis A vaccine

A combined hepatitis A and hepatitis B vac-
cine (Twinrix) has received approval for an
alternate, four-dose schedule at 0, 7, 21 days,
and 12 months.?” It has previously only been
approved for a three-dose schedule at 0, 1, and
6 months. The new alternative schedule al-
lows greater protection for travelers who need
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to depart within less than 1 month.

For unvaccinated people who are acutely
exposed to hepatitis A virus and for those trav-
eling to areas of high prevalence who do not
have time to complete the two doses of hepa-
titis A vaccine, the only prevention available
until recently has been immune globulin. This
has changed: hepatitis A vaccine can now be
used in both groups. The new recommenda-
tions for postexposure prophylaxis is that ei-
ther a single dose of hepatitis A vaccine or use
of immune globulin is acceptable.?”® In ages 12
months to 40 years, vaccine is preferred. For
those over age 40, immune globulin is pre-
ferred, but vaccine is acceptable. For children
younger than 12 months, the immune-sup-
pressed, and those with chronic liver disease,
immune globulin should be used.

Those traveling or working in countries
with high rates of hepatitis A can be protect-
ed with either hepatitis A vaccine or immune
globulin. A single dose of the vaccine is suf-
ficient for healthy people, with a second dose
at the recommended interval to complete the
series. Those younger than 12 months and
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