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Route of administration

MMR vaccine should be administered subcutaneously, MMRYV can be administered subcutaneously or
Intramuscularly, Refer to Yaccine Administration Practices in Part 1 for additional information.

Scheadule

Childran (12 months to 12 vears of age)

For routine immunization of children aged 12 months to 12 years, two doses of mumps-containing
vaccine (MMR or MMRV) should be administered. The first dose of mumps-containing vaccine
should be administered at 12 to 15 months of age and the second dose at 18 months of age or any
time thereafter, typically befere school entry.

The recommended minimum interval between doses of MMR vaccine is 4 weeks. Children who
previously received a single dose of MMR vaccine should receive a second dose at least 4 weeks
after the first dose. The recommended interval between two doses of MMRYV vaccine is at least 3
months; a minimum interval of 8 weeks between doses may be used if rapid, complete protection is
required.

Adolescents (13 to 17 vears of age)

Mumps-susceptible adolescents should receive two doses of MMR vaccine given at least 4 weeks
apart,

Adufts (18 years of age and older)

Mumps-susceptible adults should receive one or two doses of MMR vaccine as appropriate for age
and risk factors (refer to Table 1). If two doses are needed, MMR vaccine is administered with a
minimum interval of 4 weeks between doses.

BOOSTER DOSES AND RE-IMMUNIZATION

Re-immunization with mumps-containing vaseine after age and risk appropriate vaccination is not
necessary.

SEROLOGICAL TESTING

Serologic testing is not recommended before or after receiving mumps-containing vaceine. Although
generally usad as criteria for immunity, the presence of mumps-specific IgG, as determined by enzyme
immunoassay (EIA), does not necessarily predict the presence of nautralizing antibodies and, thus,
immunity. Conversely, the absence of detectable mumps-specific 109G does not mean the person Is
susceptible. For further information regarding mumps serology refer to the PHAC Supplement: Guidelines
for the Prevention and Control of Mumps Qutbreaks in Canada. (http://iwww.phac-
aspe.ge.calpublicaticedr-rmte/10pdf/36s1-eng. pdf)

STORAGE REQUIREMENTS

M-M-R® |I: Maintain vaccine at +10°C or colder during shipment. Freezing during shipment will not affect
potency of the vaccine. Protect the vaccine from light. Before reconstitution, store the vial of vaccine at
+2°C to +8°C or colder. The diluent may be stored in the refrigerator or at room temperature and must not
be frozen. _

PRIORIX®: Store in a refrigerator at +2°C to +8°C. The diluent may be stored separately at room
temperature. Protect from light, :

PRIORIX-TETRA®: Store the vaccine and dilusnt in a refrigerator at +2°C to +8°C and do nojfreeze.

Protect the vaccine from light.

Refer to Storage and Handling of Immunizing Ageats in Part 1 for additional general informations 41 o /4
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SIMULTANEOQOUS ADMINISTRATION WITH OTHER VACCINES

Live vaccines given by the parenteral route may be administered concomitantly with all other vacgines

during the same visit using different injection sites and separate needles and syringes, |n general, iftwo

live-parenteral vaccines are not administered concomitantly, there should be a period of at least 4 weeks
- before the second live parenteral vaccine Is given. Exceptions are varicella-contalning vaccines, such as
' MMRYV vaceine;

+ administer doses of varicella-containing vaccine at least 3 months apart for children 1 to 12 ysara
of age. if rapid, complete protection against varicella is required, a minimum interval of 8 weeks
between 2 doses may be used for children 1 to 12 years of age,

*+ do not concomitantly administer varicella-containing vacceines with smalipox vaccine: administer
varlcella-containing vaceine and smallpax vaccine at least 4 weeks apart.

Oral and intranasal vaccines can be given at the same time as, or any time before or after any other live
vaccing, regardiess of the route of administration of the other live vaccine.

Refer to Timing of Vaccing Administration in Part 1 for additional general information,

VACCINE SAFETY AND ADVERSE EVENTS
Refer to Vaccine Safety Part 2 for additional general information.

COMMON AND LOCAL ADVERSE EVENTS

MMR vaccine

Adverse events following MMR immunization occur less frequently and are less severe than those
associated with natural disease. Adverse reactions are less frequent after the second dose of vaceine
and tend to occur only in those not protected by the first dose, Six to 23 days after MMR immunization,
approximately 5% of immunized children experience malaise and fever (with or without rash) lasting
up to 3 days. Parotitis, rash, lymphadenophy, and joint symptoms aise occur occasionally after MMR
immunization. ' '

MMRV vaccine

Pain and redness at the injection site or low-grade fever or both occur in 10% or mare of vaccinees,
Rash, including measles-like, rubella-like and varigella-like rash, as wall as swelling at the Injection site
and moderate fever (greater than 39°C) occur in 1% to less than 10% of vaccinees, As varicalia-like
rashes that oceur within the first two weeks after immunization may be caused by wlld-type virus,
fiealth cara providers should obtain specimens using viral transport media from a lesion of the
vaccines to ensure varicella disease is not confused with a reaction to vaceination.

Rubella-containing vaccines

Acute transient arthritis or arthralgia may occur 1 to 3 weeks after immunization with Tubella-containing
vaccine; it lasts for about 1 to 3 weeks, and rarely recurs, This is more common in post-pubertal
females, among whom arthralgia develops In 25% and arthritis in 10% after immunization with rubslia.
containing vaccing, There is no evidence of increased risk of new onset, chronic arthropathies or
neurglegic conditions.

LE3S COMMON AND SERIOUS OR SEVERE ADVERSE EVENTS

- MMR and MMRY vaccines

Serlous adverse events are rare following Immunization and, In most cases, data are insufficient to
determine a causal association, Ag with other vacgines, anaphylaxis following vaccination with MMR
or MMRYV vaccine may occur but is very rare.
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Immune Thrombocytopenic Purpura ({TP)

Rarely, ITP occurs within 8 weeks after immunization with MMR or MMRV vaccine. In most
children, post-immunization thrombocytopenia resolves within three months without serious
complications. [n individuals who experienced ITP with the first dose of MMR or MMRY vaccine,
serologic status may he evaluated to determine whether an additionai dose of vaccine is needed.
The potential risk to benefit ratio should be carefully evaluated before considering vagcination in
such cases.

Encephalitis

Encephalitis has been reported in association with administration of measles vaccine in
approximately 1 per million doses distributed in North America which is much lower than that
observed with natural measies disease (1 per 1,000 cases).

Febrile seizures

Recent studies have found a higher risk of febrile seizures with the first dose of a MMRYV vaccine
(ProQuad®, not authorized for use.in Canada) when compared to the concomitant administration of
MMR and univalent varicella vaccine. Data from the US estimated that the risk of febrile seizures in
the 5 to 12 days following the first dose of this MMRY vaccine is 1 for every 2,600 vaccinated
children aged 12 to 23 months. Experience with the MMRV vacgine available in Canada is more

—_ imited; however, one study showed an additional risk of febrile seizures with MMRYV vaccine -
compared to MMR and univalent varicella vaccines given as two separate products administered
concomitantly. The risk with the Canadian vaccine was smaller than the risk found with the US
product. Close surveillance and further investigation are underway.

OTHER REPORTED ADVERSE EVENTS AND CONDITIONS

In the mid to late 1990s, researchers from the UK reported an association betwesn MMR vaccine and
infiammatory bowel disease, and MMR vaccine and autism. Rigorous scientific studies and reviews of the
evidence have been done worldwide, and there is now considerable evidence to refute those claims. In
2010, the original study suggesting a link between the MMR vaccine and autism was retracted.

GUIDANCE ON REPORTING ADVERSE EVENTS FOLLOWING IMMUNIZATION (AEFI)
Vaccine providers are asked to report the following AEFI in particular, through local public health officials:

» Febrile seizures within 30 days after vaccination with MMR or MMRV vaccine.

s Varicella that is moderate (50 to 500 leslons) or severe (more than 500 vesicular lesions or
associated complications or hospital admission) and occurs 7 to 21 days after vaccination with
MMRY vaccine.

» Any serious or unexpected adverse event felt to be tamporally related to vaccination. An
unexpected AEFI is an event that is not listed in available product information but may be due to
the immunization, or a change in the frequency of a known AEFI.

Refer to Reporting Adverse Events Following Immunization (AEF1) in Canada (http:/www.phac-
aspe.gc.calim/aefi-essi_guidefindex-eng.php) and Vaceine Safely in Part 2 for additional information

about AEFI reporting.

CONTRAINDICATIONS AND PRECAUTIONS

MMR and MMRYV vaccines are contraindicated in persons with a history of anaphylaxis after previous
administration of the vaccine and in persons with proven immediate or anaphylactic hypersensitivity to
any component of the vaccine (with the exception of egg allergy [refer below]) or its container. Refer to
Contents of Immunizing Agents Available for Use in Canada in Part 1 for a list of vaccipe ilable for
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M-M-R®Ii: neomycin, phenol red, porcine gelatin, residual components of chick embryo cel! oultures
* PRIORIX®: egg protein, neomycin
* PRIORIX-TETRA® neomyein

In situations of suspected hypersensitivity or non-anaphylactic allergy to vaccine components,
investigation is indicated which may involve immunization in a controlied setting, Consultation with an
allergist is advised,

- The measles and mumps components of MMR and MMRYV vaccines are produced in chick embryo cell
culture and may contain traces of residual egg and chicken protein. The trace amount of egg protein in
the vaccing appears to be insufficient to cause an allergic reaction in egg-allergic individuals. Skin testing
is not regommended prior to vaccination as it doss not predict reaction to the vacsine, MMR or MMRY
vaccina can be administered in the routine manner to people who have a history of anaphylactic
hypersensitivity to hens’ eggs. Prior egg ingestion is not a prerequisite for immunization with egg protein-
containing vaccine. For all vaccines, immunization should always be performed by personne! with the
capability and facilities to manage adverse events post-vaccination. Refer to Anaphylactic

Hypersensitivity to Eqq and Eqg-Related Antigens in Part 2 for additiona! information,

Children with a known or suspected family history of congenital or hereditary immunodeficiency that is a
contraindlcation to vaccination with live vaccine should not receive live vacclines unless their immune
competence has been established,

MMRYV vaccine is contraindicated In persons with impaired immune function, including primary or
secondary immunodeficiency disorders, Refer to Immunocompromised persons,

MMR and MMRV vaccines are contraindicated during pregnancy. Refer to Pregnancy and breastfeeding.
MMR vaccine is contraindicated in individuals with active, untreated tuberculesis, While tuberculosis may

be exacerbated by natural measles infection, there is no evidence that measles-containing vaccines, such
as MMR or MMRV have such an effect,

A history of febrile convulsions or a family history of convulsions Is not a contraindication for the use of
MMRY vaceine.

Administration of MMR or MMRV vaccihe should be postponed in persons with a severe acute iliness.
Persons with a minor acuts iliness (with or without fever) may be vacginated,

It is recommended to avoid the use of salicylates (e.g., acetylsalicylic acid [ASA]) for 6 weeks after
immunization with MMRYV vaccine because of an association between wild-type varicella, salicylate
therapy and Reye's syndrome,

Refer o Contraindications, Precautions and Concerns in Pant 2 for additional general information.

DRUG INTERACTIONS

Systemic anilviral therapy (such as acyclovir, valacyclovir, famciclovir) should be avoided in the perls
immunization period, as it may reduce the efficacy of varicella-containing vaccine such as MMRYV, On the
basis of expert opinion, it is recommended that people taking long-term antiviral therapy should
discontinue these drugs, if possible from at least 24 hours before administration of MMRV vaccine and
should not restant antiviral therapy until 14 days after, _

The measles component in measles-containing vaccines can temporarily suppress tubereulin reactivity,
resulting in false-negative results, If tuberculin skin testing or an Interferon Gamma Release Assay
{IGRA) test is required, it should be done on the same day as Immunization or delayed for at least 4
weeks after measles vaccination, Vaccination with measles-containing vaceine may take place at any
time after tuberculin skin testing has been performed and/or read.
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Passive immunization with human immune globulin (Ig) or receipt of most blood products can interfere
with the immune response to MMR and MMRV vaccings, These vaccines should be given at least 14
days prior to administration of an lg preparation or blood product, or delayed until the antibodies in the Ig
preparation or biood product have degraded. If the interval between administration of vacsine and
subsequent administration of an |g preparation or blood product is less than 14 days or before the
antibody has degraded, repeat the vaccine dose after the recommended interval. The recommended
interval between administration of an |g preparation or blood product and subsequent immunization
varies, depending on the lg preparation or blood product. Palivizumab (RSVAb) and washed red bicod
cell transfusion do not interfere with the antibody response to MMR or MMRYV vaccines. Refer to Blood

Products, Human Immune Globulin and Timing of kmmunization in Part 1 for additional general
information.

OTHER CONSIDERATIONS

INTERCHANGEABILITY OF VACCINES

On the basis of expert opinion, the MMR vaccines authorized in Canada may be used interchangeably.
Refer to Principles of Vaccine Interchangeability in Part 1 for additional general information.
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PART 4
PERTUSSIS VACCINE
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e VYaccine Administration
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»  Vaccine Safety and Adverse Events

+  Common and local adverse events

s  Contraindications and precautions

»  Other Considerations
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KEY INFORMATION (refer to text for details)

What s Pertussis (whooping cough) is a highly communicable bacterial iliness.
Its severity is greatest among infants who are too young to be protected by a compiete
vaccine series. ,

s Acellular pertussis vaccines have an estimated effectiveness of 80% to 85% following 3
doses. :
Acellular pertussis vaccine is only available as a combination vaccine.

¢ Redness, swelling and pain at the injection site are the most common adverse reactions to
acellular pertussis-containing vaccines.

Who * Acellular pertussis-containing vaccine is recommended for:

o routine immunization of infants and children, including an adolescent booster dose

o immunization of children who missed pertussis immunization on the routine schedule

o adults who have not praviously received a dose of pertussis-containing vaccine in
adulthood

How » Routine pertussis immunization of infants, children and adclescents: administer
DTaP-{PV-Hib vaccine at 2, 4, 6 and 12 to 23 months of age (generaliy given at 18 months
of age). If infant immunization for hepatitis B is undertaken, DTaP-HB-IPV-Hib vaccine may
be used. Subsequently, administer a booster dose of either DTaP-IPV or Tdap-IPV vaccine
at 4 to 6 years of age (school entry) and a booster dose of Tdap vaccine 10 years later at
14 to 16 years of age.

s Adulis: administer one dose of Tdap vaccine if not previously received in adulthood (18
years of age and older). Adults of any age, who have not received a dose of Tdap vaccine
in adulthood and who are in contact or anticipate contact with infants (&.g., parents,
grandparents, childcare providers) should be prieritized for pertussis vaccination.

» Acellular pertussis-containing vaccines may be administered concomitantly with routine
vaceines at different injection sites using separate needles and S/&‘;S.
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Why « (Ona to thres deaths related to pertussis pgeur each year in Canada, particularly in infants
who are t00 young to be immunized, or unimmunized or partially immunized children,

» Adglescents and adults who have not received a booster vaccination are at rigk of infection
and are often the source of infection in infants,

Significant revisions since the last chapter update are highlighted in the CIG Summary Table of Changes
available on the PHAQ website. (hitp.//www.phac-aspe.ge.ca/publicat/clg-geilerrarta-eng.php)

For additional Informatlon, refer to the National Advisory Committee on Immunization (NACI) Statement

on the recommended use of pentavalent and hexavalent vaccines (http://www.phac-
aspc.ge.ca/publicat/cedr-rmte/07vol 33/acs-01/index-eng.php), Statement on the booster for 4-8 vear-olds
for protection aqainst pertussis (http:/\www.phac-aspe.ge.ca/naci-genifacs-dcc/2014/bpap-drec_0314-

eng.php) and Update on pertussis vacgination in pregnancy. (http:/iwww.phac-aspe.ge.ca/naci-cenifacs-
deci2014/pvip-vepg _0214-eng.php)

EPIDEMIOLOGY
DISEASE DESCRIPTION

infectious agent . —
Pertyssis (whooping cough) is caused by the bacterium Bordetefla pertussis.

Reservoir
Humans. Adolescents and adulis are often the source of infection in infants,

Transmission

Pertussis is highly communicable with studies showing 80% secondary attack rates among
susceptible household contacts. Transmission is less likely from vaccinated cases and to vaccinated
contacts. Pertussis is usually transmitted by the respiratory route through contact with respiratory
droplets; indirect spread through contaminated objects occurs rarely, if at all. The incubation perlod Is
5 to 10 days {range, 8 to 20 days), and may rarely be as long as 42 days. Infectiousness is greatest
during the catarrhal period and during the first 2 weeks after cough onset. Patlents are no longer
contagious after b days of appropriate antibiotic ireatment.

Risk factors

Pertussis can affect individuals of any age: however, severlty is greatest among infants who are too
young to be protected by a complete vaccine series. Young infants are also at highest risk of
pertussis-associated complications. Immunity to pertussls from childhoed vaccination and natural
disease wanes with time; therefore, adolescents and adults who have not recelved a hooster
vaccination are at risk of infection and its consequent transmission to others,

Seasonal/temporal patterns

Pertussis is an endemic disease commeon to children (especially young children) everywhere,
regardless of ethnicity, climate or gecgraphic location,

Spectrum of clinical lliness

The clinical course of pertussis Is divided into three stages. The initial catarrhal stage is characterized
by runny nose, sneezing, low-grade fever, and a mild gough, similar to a cold, After 1 to 2 weeks of
gradually worsening cough, the paroxysmal stage begins, The paroxysmal stage is characterized by
bursts of rapid coughing, ending with a ingpiratory whoop and sometimes post-tussive vomiting. This
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stage lasts from 1 to 6 weeks but may persist for up to 10 weeks. In the convalescent stage, recovery
is gradual and may take weeks to months.

The ¢linical course varies with age. In young infants, who are at the highest risk, clinical symptoms are
frequently atypical. Whoop and post-tussive vomiting may be absent. The presentation may be
characterized solely by episodes of apnea. Serious complications oceur mainly in infants and may
include pneumonia, atelectasis, seizures, encephalopathy, hernias and death.

Pertussis may be milder in adolescents and adults but symptoms can range from asymptomatic
infection fo a very prolonged, debilitating cough. Pertussis is a common and often unrecognized cause
of cough persisting for over 2 weeks in adolescents and adults. Complications in adolescents and
adults include sleep disturbance, rib fractures, subconjuctival haemorrhages, rectal prolapse, and
urinary incontinence, alt from intense and persistent coughing. Adolescents and adults with a cough,
and less so in those who are asymptomatic, are a source of infection for those most at risk, namely -
infants.

Mortality is rare in industrialized countries. Pneumonia is the most common cause of death, typically in
infants less than 6 months of age. One to three deaths related to pertussis occur each year in Canada,

particularly in infants who are too young to be immunized or unimmunized or partially immunized
children. .

DISEASE DISTRIBUTION

Pertussis is endemic worldwide, even in regions with high vaccination coverage. In Canada, pertussis
incidence is highest in infants and children, and decreases sharply in those older than 14 years of age
with peaks in activity occurring in two to five year cycles, For more information about pertugsis distribution
(http:/rwww. phag-aspe.ge.calimivpd-mev/pertussis-professionals-professionnels-eng.php) in Canada refer
to the Public Health Agency of Canada pertussis web page. Comprehensive updates on the epidemicloay
of pertussis (http://www.phac-aspe.ge.ca/publicat/cedr-rmte/14vol40/dr-rm4 0-03/dr-rm40-03-per-eng. php)
in Canada are published periodically in the Canada Communicable Disease Report (CCDR).
(http:/iwww.phac-aspc.gc.calpublicat/cedr-rmtofindex-eng.php)

PREPARATIONS AVAILABLE FOR USE IN CANADA

PERTUSSIS-CONTAINING VACCINES

+ ADACEL® (adsorbed vaccine containing tetanus toxoid, reduced diphtheria toxeid and reduced
acstlular pertussis vaccine), sanofi pasteur Ltd. (Tdap)

¢ ADACEL®-POLIO (adsorbed vaccine containing tetanus toxoid, reduced diphtheria toxoid and
reduced aceilular pertussis vaccine combinad with inactivated poliomyelitis vaccing), sanofi pasteur
Ltd. (Tdap-IPV)

» BOOSTRIX® (adsorbed vaccine containing tetanus toxoid, reduced diphtheria toxoid and reduced
acellular pertussls vaccine), GlaxoSmithKline Ing, (Tdap)

+ BOOSTRIX®-POLIO (adsorbed vaccine containing tetanus toxold, reduced diphtheria toxoid and
reduced acellular pertussis vaccine combmed with macttvated poliomyelitis vaccine),
GlaxoSmithKline In¢. (Tdap-IPV)

s INFANRIX hexa™ (adsorbed vaccine containing combined diphtheria and tetanus toxoids,
acellular pertussis, hepatitis B [recombinant], inactivated poliomyelitis and conjugated Haemophilus
influgnzae tzpe b vaceine), GlaxoSmithKline Inc. {DTaP-HB-{PV-Hib)

. PED!ACEL (adsorbed vaccme contaln:ng dnphthena and tetanus tOXOIdS and acelluf

conjugate vaccine), sanofi pasteur Lid. (DTaP-IPV-Hib)
» QUADRACEL?® (adsorbed vaccine containing diphtheria and tetanus toxoids and
pertussis vaccine combined with inactivated poliomyelitis vaccine), sanofi pasteyr
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Pertussis vaceine is only available as an acellular preparation In a combination vaccine, The amount of
acalivlar pertussis antigen present varies by product, Preparatipns ¢ontaining higher concantrations of
acellular pertussis antigen (designated as "aP") are administered for primary Immunization of infants and
young children less than 7 years of age (pediatrig formulatlon) and may be administered as a booster for
children 4 ysars to lgss than 7 yaars of ags. Preparations containing & lower concentration (designated as
‘ap” and referred to as “reduced") may also be administered as a booster dose to children 4 years {o less
than 7 years of age and are the recommended product for older children, adolescents and adults
{adolescent/aduli farmulation).

For camplete prescribing information, consult the product igaflet or information contained within Health
Canada’s authorized product monographs available through the Drug Product Dafabase. (http:/fwww.hes
sc.ge.ca/dhp-mps/prodpharma/databasdon/index-eng.php) Refer to Table 1 Contents of Immunizing
Agents Available in Canada in Part 1 for a list of all vaccines available for use in Canada and thelr
contents,

EFFICACY, EFFECTIVENESS, AND IMMUNOGENICITY

EFFICACY AND EFFECTIVENESS

The vaccine efficacy following the primary series with acellular pertussis vaccines is estimated to be
about 85%, and approximately 90% following bogster immunization, Although the duration of protection
afferded by acellular pertussis vaccing is unknown, available data suggests that protection does not
significantly decline between the first booster (18 months) and second booster (4-6 years) with an
acellular pertussis vaccine. However, a progressive decline in protection has been observed followmg the
second booster dose. NAC| will be assessing the implications of this finding.

IMMUNOGENICITY

Immunologic correlates of protection against pertussis are not well-defined, but higher levels of anti-
pertussis antibodies seem to be associated with greater protection, In general, acellular pertussis-
containing combination vaccines have demonstrated good immunogenicity of their component antigens.
Consistently high response to pertussis vaccine has been observed after booster vaccination.

RECOMMENDATIONS FOR USE

INFANTS AND CHILDREN (2 months to 17 years of ags)

Acelivlar pertussis vaccine is recommended for routine infant immunization heginning at 2 months of age,
DTaP-IPV (with or without Mib) vaccine is authorized for use in children less than 7 years of age. DTaP-
HB-IPV-Hib vaccine is authorized for use in children 6 weeks to 23 months of age and may be given to
children aged 24 months to less than 7 years, if necessary, DTaP-IPV or Tdap-IPV vaccine should be
used as the booster dose for children at 4 to 6 years of age, Children 7 years of age and older should
receive tha adolescent/adult formulation of diphtheria-tetanus-pertussis-contalning vaccine with or without
polio (Tdap or Tdap-IFV) for primary immunization or booster doses as it contains less diphtherla toxoid
than preparations given to younger children and Is less llkely to cause reactions In oider children, Tdap
vaccine should be administered to adolescents at 14 to 18 years of age as the first 10-year booster dose;
Tdap-1PV vaccine should be used if IPV vaccine ig alsq indicated.

ADRULTS (18 years of age and older)

Ali adults should recelve one dose of Tdap vaccine If they have not previously reéeived pertussis-
somaining vaccings in adulthood. in particular, adults who have not previously received pertussis-
containing vaccines In adulthood, and who anticipate having regular contact with an infant, should be
prioritized {0 receive a dose of Tdap vaccine, Ideally adminigtered at least 2 weeks before contaat with the
infant,

Persans who have had pertussis infection should receive perfussis-containing vaccines as recommendead
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because infection does not confer long term immunity.

Refer to Schedule and Booster doses and re-immunization. Refer to Diphtheria Toxoid, Tetanus Toxoid,

Poliomyelitis Vaceine, Haemophilus influenzae type b Vaccine, and Hepatitis B Vaccing in Part 4 for
additional information.

PERSONS WITH INADEQUATE IMMUNIZATION RECORDS

Chiidren and adults lacking adequate documentation of immunization should be considered unimmunized
and started on an immunization schedule appropriate for their age and risk factors. There are no
established serologic correlates for protection against pertussis. Refer to Immunization of Persons with
Inadequate Immunization Records in Part 3 for additiona! general information.

PREGNANCY AND BREASTFEEDING

Immunization with Tdap to date has been shown to be safe in pregnant women and allows high levels of
antibody to be transferred to newborns during the first two months of life when the morbidity and mortality
from pertussis infection is the highest. All pregnant women following 26 weeks of pregnancy who have not
received a dose of a pertussis-containing vaccine in adulthood should be encouraged to receive Tdap
vacgination. In special circumstances, such as an outbreak situation, all pregnant women whe are 26
waeks gestation or greater may be offered Tdap vaccination Irrespactive of their Immunization history.
Refer to ization.in Prean fee in Part 3 for additional general information,

INFANTS BORN PREMATURELY

Premature infants in stable clinical condition should ba immunized with pertussis-containing vaceine at
the same chronological age and according to the same schedule as full-term infants. Infants born
prematuraly (especially those weighing less than 1,500 grams at birth) are at higher risk of aphea and
bradyeardia followlng vaccination. Hospitalized premature infants should have aontinusus cardiac and
respiratory monitoring for 48 hours after thelr first immunization. Refer to [mmunization of [nfants Bors
Brematurely in Part 3 for additional general information..:

PATIENTS/RESIDENTS IN HEATH CARE INST!TUTIGNS

Residants of long-term care facllities should receive all routing immunlzations appropriate for their age
and risk factors, including acellular pertussis-containing vaccine, Refer to Immunization of Patignts In
Health Care Institutions in Part 3 for additional general information.

IMMUNOCOMPROMISED PERSONS

Diphtheria-tetanus-pertussis-polio-Hib-containing vaccines may be administered to immunocompromised
persons. When considering immunization of an immunocompromised person, consultation with the
individual’s attending physician may be of assistante in addition to the guidance provided in
Immunocompromised persons in Diphtherla Toxoid in Part 4. For complex cases, referral to a physician
with expertise in immunization and/or immunodeficiency is advised.

Refer to Haemophilus influenza type b Vaceing in Part 4 for additional information. Refer to Immunization
of Immunocompromised Persons in Part 3 for additional general information,

PERSONS WITH CHRONIC DISEASES

Neurologic disorders

People with neurological disorders are at risk of added morbidity and mortallty from pertussls disease.
Persons with neurological disorders with onset preceding immunization should receive all routinely
recommended immunizations, including pertussis-containing vactine.

tetanus toxoid-containing vaccine. Refer to Contraindications and Precautions for ad
information. Refer to Tetanus Toxoid in Part 4 for additional information,
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Refer to Immunization of Persons with Chronlc Diseases in Part 3 for additional general Information,

TRAVELLERS
Unimmunized or incompletely immunized travelters should regeive diphtheria-tetanus-pertussis-palio-Hib-

epntaining vaccine as appropriate for age. Refer to Riphtheria Toxold and Peliomyelitis Vacgine In Part 4

for information regarding other components in acellular pertussis-containing combination vaccines, Refer

to Immunigation of Travellers in Part 3 for additional general informatlon,

PERSONS NEW TO CANADA

Health care providers who see people newly arrived In Canada should review the immunization status
and update Immunization for these indlviduals, Children who have received one or more doses of
diphtheria-tetanus-whole cell pertussis (DPT) vaccine before arriving in Canada should have their vaccine
series completed with acellular pertussis- containing vaccine (DTaP or Tdap) as appropriate for age.
Refer to |[mmunization of Persons New to Canada in Part 3 for additional general information,

WORKERS

All health care and child care workers, regardless of age, should receive a single dose of Tdap vaccine
for pertussis protection if not previously received in adulthood, even If not due for a tetanus and diphtheria
booster. Refer to Immunization of Workers in Part 3 for additional general information,

OQUTBREAK CONTROL .

Acellular perfussls vaceine has been used for the control of pertussis outbreaks in defined populations,
such as in schools or hospitals, although data supporting its effectiveness are lacking. Children exposed
to a case of pertussis should have their immunization status reviewed and updated as required, In an
outbreak, public health officials may recommend that pregnant women be offered Tdap vaccination after
26 weeks of gestation irrespective of their immunization history.

VACCINE ADMINISTRATION

DOSE, ROUTE OF ADMINISTRATION, AND SCHEDULE

Dose
Each dose of pertussis-containing vacclne is 0.5 mi

Route of administration

Pertussis-containing vaccines must be administered intramuscularly. Refer to Vacelne Administratian
Practices in Part 1 for additional information.

Schedule
Infants and children (2 months to & years of age)

Roittine pertussis immunization of infants: DTaP-IPV-HIb vaccine should be given at 2, 4, 6 and 12
to 23 months of age (generally glven at 18 months of age).

If infant Immunization for hepatitis B is undertaken, DTaP-HB-1PV-Hib vaccine may be used as an
alternative to separately administered hepatitis B and DTaP-iPV-Hib vaccines, DTaP-HB-IPV-Hib
vacgine is authorized for use in children & weeks to 23 manths of age and may be given to children
aged 24 months to less than 7 years, if necessary, DTaP-HB-IPV-Hib vacecine may be given at 2, 4,
6 and 12 to 23 months of age but the fourth dose is unlikely to provide significant additional
hepatitis B protection and will increase cost; DTaP-IPV-Hib vaccine provided at 12 to 23 months of
age may be used to complete the primary series of DTaP-HB-IPV-Hib vaccine administered at 2, 4
and 6 months of age,
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if rapid protection is required for an infant, the first dose of DTaP-IPV-Hib or DTaP-HB-IPV-Hib
vaccine can be given at 6 weeks of age. The first three doses may be administered at intervals of 4
weeks and, optimally, the fourth dose given 12 months after the third dose. The fourth dose may he
given at a minimum Interval of 8 months after thethird dose in certain situations (e.g., travel) but
must be administered on or after 12 months of age for sustained immunity. .

Children less than 7 years of age nof immunized in infancy: should receive three dosés of DTaP-
1PV (with or without Hib) vaccine with an interval of 8 weeks between doses, followed by a dose of
DTaP-IPV vaccine 6 to 12 months after the third dose. A booster dose of either DTaP-IPV or Tdap-
IPV vaccine should be administered at 4 to 8 years of age (school entry). The booster dose at 4 to
6 years of age is not required if the fourth dose of tetanus-toxoid containing vaccine was
administered after the fourth birthday.

If rapid protection is required for a child less than 7 years of age not immunized in infancy, the first
three doses of vaccine may be administered at intervals of 4 weeks and, optimally the fourth dose
given 12 months after the third dose. The fourth dose may be given at a minimum interval of 8
months after the third dose in certain situations (e.g., travel). '

Children who received a ptimary series of aceliular pertussis-containing vaccine and a booster
dose 6-12 months later as outlined above should receive a booster dose of either DTaP-IPV or
Tdap-IPV vaccine at 4 to 8 years of age (school entry}; and, 10 yaars later, a booster dose of Tdap
vaccine at 14 to 16 years of age, The booster dose at 4 to § years of age is not required if the
fourth dose of aceliular pertussis-containing vaccine was administered after the fourth birthday.

Chlidren 7 years of age and older hot pre\nously immunized should receive three doses of Tdap-
IPV vaccine with an interval of 8 weeks between the first two doses foliowed by a third dose
administered 6 to 12 months after the second dose. A booster dose of Tdap vaceina should be
administered 10 years after the last dose.

Aduits (18 vears of age and older}

Adults who have not previously received Tdap vaccine in aduithood should receive one dose of
Tdap vacgine, which can be administered regardless of the interval since the last dose of tetanus
and diphtheria toxoid-containing vaccine,

BOOSTER DOSES AND RE-IMMUNIZATION

The preschool booster dose of either DTaP-IPV or Tdap-l PV vaccine should be administered at 4 fo 6
years of age. Adolescents should routinely receive a booster dose of Tdap vaceine at 14 to 16 years of
age. Adults who have not previously received Tdap vaccine in adulthood, should receive one dose of
Tdap vaccine regardless of the interval since the last dose of tetanus or diphtheria toxoid-containing
vaccing,

SEROLOGICAL TESTING

Serologic testing is not recommended before or after receiving pertussis vaccine,

STORAGE REQUIREMENTS

Store pertussis-containing vaccines In a refrigerator at +2°C to +8°C and do not freeze.

Refer to Storage and Handling of Immunizing Agents in Part 1 for additional generalrinfonnation.
SIMULTANEOUS ADMINISTRATION WITH OTHER VACCIN

Pertussis-containing vaccines may be administered cencomitantly with routine vaccines at giffere

for additional general information.
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VACCINE AND IMMUNE GLOBULIN SAFETY AND ADVERSE EVENTS

Refer (o Vaecine Safety in Parthoraddltlonal general information. Refer te

Toxoid, Poliomyeitis Yaccine, Haemaph]ius Influenzae type b Vaccine and Hepatitis B Vacgzu eln Part 4
for additional information regardtng other components in pertussis-containing combination vaccines.

COMMON AND LOCAL ADVERSE EVENTS

Redness, swelling and pain at the injection site are the most common adverse reactions to chlidhood
pertussis-containing combination vaccines, A nodule may be palpabie at the injection site and persist for
several weeks, Abscess at the injection site has been reported.

tn clinical trials, injection site adverse reactions, including tenderness, erythema, and/or swelling were
reported in 10% to 40% of children after each of the first 3 doses of pertussis-containing vaccine. Mild
systemic reactions such as fever, irritability and/or fussiness were commanty reported (8% to 28%), as
weill as drowsiness (40% to 52%).

In two clinical studies, swelling (greater than § cm) and erythema were reported in 15 % to 20% of
vaccinees after the fourth or fifth doses of DTaP vaccines. Extensive limb swelling (greater than 10 ¢m in
diameter) possibly involving the entire proximal limb may oceur In 2% to 6% of chitdren, While these
injection site reactions produce significant swelling, pain is generally limited. There is soma evidence that
children with extensive limb swelling following the fourth dose of a DTaP vaccine are at increased risk of
such an svent following the fifth dose. The presence of a large injection site reaction to a previous dose is
net a contraindication to continuing the recommended schedule,

Among adults given a booster dose of Tdap vaccine, very common reactions include pain, redness and
swelling at the injection site, headache, and fatigue. Fever and chills are common reactions, QOverall,
adverse reactions are less common in adults than adolescents. The interval between the childhood DTaP
vaccine series or a dose of Td vaccine, and a dose of Tdap vaccine does not affect the rate of injection
site or systemic adverse events,

LESS COMMON AND SERIOUS OR SEVERE ADVERSE EVENTS

Serious adverse events are rare following immunization and, in most cases, data are insufficient to
determine a causal association, Anaphylaxis following vaccination with pertussis-containing vaccine may
occlr but is very rare,

‘Hypotonic hyporesponsive episodes (HHE) and selzures may oceur following immunization with
perussis-containing vaccine, The WHO case definition of HHE Ingludes sudden anset of hypotania
{muscie limpness), hyporesponsivenass (reduced responsiveness or unresponsiveness), and pallor or
cyanosis. However, there is evidence that there are no adverse consequences to these events and the
adverse consequences of being incompletely immunized have been well documented. HHE occur less
frequantly foliowing receipt of acellular pertussis-containing vaccine than following whote cell pertussis-
containing vaccines which are no lenger In use in Canada. High fever and convulstons, both febrile and
afebrile, are rarely reported and are not ¢ontraindications to further immunization with acellular pertussis-
containing vaccine, Encephalopathy with onset temporally reiated to pertussis immunization Is very rare
and an alternative etiology is usually established. Encephalopathy ltself, from whatever cause, is not a
contraindlcation to pertussis immunization, Refer to |[mmunization of Persons with Chronic Diseases In
Part 3 for additional Information,

CTHER REPORTED ADVERSE EVENTS AND CONDITIONS

Epidemiological studies do not support aliegations of a causal relationship between pertussis-contalning
vaceines and permanent neurological injury.
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GUIDANCE ON REPORTING ADVERSE EVENTS FOLLOWING IMMUNIZATION (AEFI)

Vaccine praviders are asked to report, through local public health officials, any serious or unexpected
adverse event felt to be temporally related to vaccination. An unexpected AEF!| is an event that is not
listed in available product information but may be due to the immunization, or a change in the frequency
of a known AEFI. Refer to Reportin verse Events Following Immunization (AEFI) (hitp://www.phac-
aspe.ge.cafim/aefi_guide/index-eng.php) in Canada in Yacgine Safety Part 2 for additional information

. about AEFI reporting.

CONTRAINDICATIONS AND PRECAUTIONS

Fertussis-containing vaccines are contraindicated in persons with a history of anaphylaxis after previous
administration of the vaccine and in persons with proven immediate or anaphylactic hypersensitivity to
any compenent of the vaccine or its container. Refer to Table 1 in Contents of Immunizing Agents
Available for Use in Canada in Part 1 for a list of all vaccines available for use in Canada and their
contents. For pertussis-containing vaccines, potential allergens include:

ADACEL® POLIO neomycin, polymyxin B, streptomycin

BOOSTRIX®: latex in plunger stopper of pre-filled.syringe

BOOSTRIX®-POLIO latex in plunger stopper of pre-filled syrings, neomycin, polymyxin B
INFANRIX hexa“" latex in plunger stopper of pre-filed syringe, neomycin, polymyxin B, yeast
PEDIACEL®: neomycm polymyxin B, streptomyein

QUADRACEL®: neomyecin, polymyxin B

There ara no currently known potential allergens In ADACEL® vaccine.

With respect to Infanrix hexa™, hypersensitivity to yeast is very rare and a personal history of yeast
aIFergy is not generally reliabla. In situations of suspacted hypersensitivity or non-anaphylactic allergy to
vaccine components, investigation is indicated which may involve mmumzahon in & controlied setting.
Consultation with an altergist is advised.

It is prudent to not administer further doses of tetanus-toxoid containing vaccine to persons who develop
Guillain-Barre Syndrome (GBS) within 6 weeks of receiving such vaccine. Those who develop GBS
outside the 8 week interval may receive subsequent doses of tetanus toxeid-containing vaccine. If there is
a history of both Campylobacter infaction (which has been associated with GBS) and receipt of a tetanus
and diphtheria toxoid-containing vaccine within the 6 weeks before the onset of GBS, consultation with an
infectious disease specialist is advised. Refer to Tetanus Toxoid in Part 4 for additional information.

Administration of pertussis-containing vaccine should be postponed in persons suffering from severe

acute iliness. Immunization should not be delayed because of minor acute illness, with or without fever,
Refer to General Contraindications and Precautions in Part 2 for additional general information,

OTHER CONSIDERATIONS

INTERCHANGEABILITY OF VACCINES

The primary series of three doses of pertussis-containing vaccine should be completed with an
appropriate vaccine from the same manufacturer whenever possible. However, if the original vaccine is
unknown or unavailable, an alternative combination vaccine from a different manufacturer may be used to
complete the primary series. On the basis of expert opinion, an appropriate product from any
manufacturer can be used for all booster doses, Refer to Principles of Vacecine | h

for additional general information.
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PART 4
PNEUMOCOCCAL VACCINE
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KEY INFORMATION (refer to text for details)

What ¢ Streplococeus pneumoniae infections are a major cause of iliness and death worldwide,

¢ Invasive preumococcal disease (IPD) is most common in the very young, the elderly and
petrsons at high risk (such as those with functional or anatomic asplenia; congenital or
acquired imrunodeficiency).

* In children, efficacy of pneumococsal conjugate 7-valent (Pneu-C-7) vaccine against 1IPD
due to serotypes contalned in the vaccine is estimated to range from 80% to 87%. There
are no efficacy data avallable for other pneumococcal conjugate vaccines.

¢ Pneu-P-23 vaccine efficacy against IPD is estimated to be 50% to 80% among the elderly
and in specific groups.

¢ There may be redness, swelling and soreness at the injection site following pneumocossal
immunization.

Who » Routine pneumococcal immunization is recommended for all children

Adults and chiidren considered to be at increased risk from IPD should be vaccinated using
the pneumnococcal vaccine and schaedule recommended for their age group and specifie risk
condition.
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How Pneu-C-13 vacclne

*

Routina infant immunization: administer three doses of Pneu-C-13 vaceine at minimum
8-week Intervals beginning at 2 months of ags, foliowed by a fourth dose at 12 to 15 months
of age. For healthy infants, a three-dose schadule may be used with doses at 2 months, 4
months, and 12 months of age.

12 to 23 months of age: administer two doses of Pneu-C-13 vaccine at least 8 weeks

apart to children not previously vaccinated with a conjugate pneumococeal vaceing or whe

received only 1 dose before 12 months of age

24 to 35 months of age: administer one dose of Pneu-C-13 vaecine to children with no or

incomplete vaccination schedules with any conjugate pneumococcal vacgine,

38 to 59 months of age - administer one dose of Pneu-C-13 vaccine to:

o Healthy children who are of aberiginal origin or who attend group chiid care who have
received age-appropriate pneumococcal conjugate vaccination but have not received
Pneu-C-13 vaccine, Consider one dose of Pneu-C-13 vaceine for other healthy children.

o Children at high risk of {PD who have received age-appropriate pneumococcal
conjugate vaccination but have not received Pngu-C-13 vaccine,

o Children with no or incompilete vaccination schedules with any ¢onjugate pneumococcal
vaccine,

60 months to 17 years of age: administer one dose of Pneu-C-13 vaccine to children and

adolescents at high risk of IPD who have not previously received Pneu-C-13 vaccine.

Adults with inmunocompromising conditions {except hematopeietic stem cel

transplant (HSCT)}. administer one dose of Pneu-C-13 followed 8 weeks later by one dose

of Pneu-P-23 {if not previously immunized with Pneu-P-23). The Pneu-C-13 dose should be
administered at least one year after any previous dose of Pneu-P-23, A single re-
immunization with Pneu-P-23 is recommended.

Adults with hematopoietic stem cell transplantation (HSCT); administer three doses of

Pneu-C-13 starting 3-8 months after transplant. These doses should be administered at

least 4 weeks apart, followed by a dose of Pneu-P-23 12 to 18 months post transplant (6 to

12 months after the last dose of Pneu-C-13). A single re-immunization with Pneu-P-23 is

recommended.

Pneu-P-23 vaccine

Administer one dose of Pneu-P-23 vaccine after pneumacoceal conjugate vaccine to
children 24 months of age and oider, adolescents and adults who are at high risk of {PD,
Administer one dose of Pneu-P-23 vaccine to immunocompetent adults 65 years of age
and older and to immunocompetent residents of long-term care facilities without
contraindications. Immunocompromised adults should be immunized with Pneu-C-13 and
Pneu-P-23 as indicated above.

One lifetime re-immunization with Pneu-P-23 vaccine is recommended for those at highest
risk of IPD,

S pneumoniaa Is & common cause of invasive disease¢, such as pneumonia, bacteremis,
and meningltis,

The case fatallty rate of bacteremic pneumococcal pneumonia is §% to 7% and is higher
among elderly persens,

For additlonal information, refer to the Natlonal Advlsory Committee on Immunization (NACI) Statements:
/f

persons and injection drug ysers (http:/www.phac-aspe.ge.ca/publicat/cedr-rmic/08vol34/acs-5/index-

eng.php); Lod

adiatric [nvasive pneumococcal disease and recommended yse of conjugat

.pngumococcal vaceines (http.//www.phac-aspc.ge.ca/publicat/cedr-rmte/10vol3Blacs-3/index-eng. php):
Undate on the use of conjuqate pneumococcal vaceines in childhood (http:/iwww . phac-

. aspc.gc.ca/publicat/cedr-rmic/ 1 0vel 36/acs-1 2/index-eng.php); Statement on the Use of Coniugate
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Pneumococcal Vaccine = 13 valent in Adults (Pneu-C-13) (http://iwww.phac-asp¢.ge.calpublicaticcdr-

rmte/13vol38/acs-dee-5/index-eng.php), and Update on the Use of Pneumococcal Vacgines: Addition of
Asthma as a High-Risk Condition (http:/fwww.phac-aspe.ge.ca/naci-cenifacs-dee/2014/pvaa-vaaa_0414-
eng.php).

Significant revisions since the last chapter update are highlighted In the CIG Summary Table of Changes
available on the PHAC website. (http:/fiwww.phac-aspe.ge.calpublicat/cig-gei/errata-eng.php)

'EPIDEMIOLOGY
DISEASE DESCRIPTION

Infectious agent

Pneumococcal disease is caused by a bacterium, Streptococcus pheumonias (S, pneumoniae or
pneumococcus) of which 15 serotypes cause the majority of disease.

Reservoir
Humans carry S.pneumoniae in their nasopharynx.

Transmission

3. pneumoniae is transmitted by direct oral contact, respiratory droplets, or indirect contact with
respiratory secretions of infected or colonized persons. A person can transmit the infection as long as
nasal and throat secretions contain pneumococci in large numbers; usually until 24 hours following
appropriate antibiotic treatment. The incubation period has not been clearly defined and may be as
short as 1 to 3 days.

Risk factors

IPD s most common in the very young, the elderly and groups at high risk (Table 1). Persons with &
cochlear implant appear to be at increased risk of pneumococcal meningitls. Attendance at a child
care center has been shown to increase the risk of IPD and acute otitis media (AOM) 2-fold to 3-fold
among children under § years of age. Homeless populations have high rates of raspiratory infestions,
Including those caused by §. pheumoniae.
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Table 1: Condlitions resulting in high risk of IPD

Chronic cerebral spinal fluid (CSF) leak

Chronic neurologie condition that may impair clearance of cral secretions
Cochlear Implants (including those children who are to receive implants)
Chronle cardiac or pulmonary disease '

Diabstes meliitus B )

éﬁrc}higVkrid‘ney'dis-é_asé o
Nep'h'rﬂotic syndromém .
Chronlc liver disease (including hepatic cirrhosls due to any céuse)

-Asthma that required medical care In the preceding 12 months

Sickle cell disease or other hemoglobinopathies*

Congenital immunodeficiencies involving any part of the immune system, including B-lymphocyte
(humoral) immunity, T-lymphoceyte {cell} mediated immunity, complement system (properdin, or factor
D deficiencies), or phagocytic functions

Asplenia (functional or anatomic)*

immuneocompromising therapy including use of long-term corticosteroids, chemotherapy, radiation
therapy, post-organ transplant therapy, and certain anti-rheumatic drugs

HIV infection
Hematopoietic stem cell transplant (recipient)

Malignant neoplasms including leukemia and fymphoma

Solid organ or islet transplant (candidate or recipient)

* Generally asplenia (functional or anatomic), sickle cell disease and other hemoglobinopathies are not considered
immunacompromising conditions, but for the purposes of pneumocaccal vaceine recommendations they are
included in this categery, '

Seasonalltemporal pattern
tPD is more common in the winter and spring in temperate climates,

Spectrum of clinical lliness

Pneumonia with secondary bacteremia, bacteremia, and meningitis arg the most common IPDs.
Bacteremia Is the most common manifestation of IPD ameng children 2 years of age and younger,
Bacleremic pneumococcal pneumonia is the most common presentation among adults and is a
common complication following influenza, The case fatality rate of bacteremic pneumococeal
nnetimonia is 5% to 7% and is higher amang elderly persons. Bacterial spread within the respiratory
tract may result in AOM, sinusitis or recurrent bronchitis,

DISEASE DISTRIBUTION

Ingidenca/prevalence

Global

Pneumocaceal infections are a major cause of morbidity and mertality worldwide and pneumenia is the
most commen cause of pneumococeal-attributed death. Each year, an estimated 1 million children
under five years of age die due to 8. pneumoniae respiratory infections, most in developing countries.
in Europe and the United States (US), pneumococcal pneumonia is the most common communlty-
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acquired bacterial pneumonia, estimated to affect approximately 100 of every 100,000 adults each
year. Bacteremia affects approximately 15 to 19 of every 100,000 adults and meningitis affects about
1 to 2 of every 100,000 adults each year.

National

IPD has been nationally notifiable since 2000. In Canada between 2005 to 2008, incidence rates per
100,000 population per year of [PD were 26.6 among infants less than 1 year of age, 16.9 among
children 1 to 4 years, and 20.4 among adults 60 years of age and older. Children under 1 year of age
accounted for 3% of cases, those aged 1 to 4 years accounted for 8%, and adults 60 years of age and
older aceounted for 40% of IPD cases. :

Pneu-C-7 vaccine was incorporated into routine childhood immunization schedules in all Canadian
jurisdictions by 2006. Pneu-C-10 came on the market in 2009 and Pneu-C-13 replaced Pneu-C-7
vaceine in 2010. A population-based study has shown a greater than 80% decline in the incidence of
pediatric IPD following Pneu-C-7 vaccine implementation. Mowever, the incidence of IPD caused by
serotypes not protected by Pneu-C-7 increased, resulting in a decreased :mpact of the vaccination
program.

Canada does not currently have a national surveillance system that links epidemiological and
serological data. However, data from regional surveillance systems in British Columbia, Alberta,

— Quebec, Ontario and Northern Canada provide information on IPD incidence rates by serotype. In
2008, among children under § years of age, the incidence of |PD varied by serotype grouping and by
surveillance system. The incidence rate of IPD caused by serotypes covered by Pneu-C.7 vaccina
was estimated to range from 0.0 {o 7.8 per 100,000. Compared to Pneu-C-7 vaccing, the incidence
rate of IPD additionally covered by Pneu-C-10 vaccine ranged from 0.0 to 2.1 cases per 100,000 and
the incldence rate of IPD additionally covered by Pneu-C-13 vaceine ranged from 3.7 to 31.2 per
100,000 Individuals.

From 2008 to 2009, Immunization Monitoring Program, ACTlve (IMPACT) data suggest that the
number of IPD cases due to serotypes contained in Pneu-C-7 vaccine dectraased, but the number of
cases dua to other garotypes ingreased In children aged 0 to 4 years, Refer to Eigure 1 and Tahle 2.
Other studies have shown that there was algo a decline in the incidence of IPD caused by serotypes
contalned In Pneu-C-7 vaccine among adults 65 years of age and older, liksly due to the indirect effect
of conjugate pneumococeal vaceinas decreasing carriage in children and subsequent transmission to
older adults, rather than a direct effact of Pneu-P-23 vaceine.

In particular, the incidence of disease due to straing of S. pneumoniae serotype 18A has increased in
Canada and other countries (refer to Figure 7). Data on the effectiveness of the new Pneu-C-13
vaccine that covers this serotype are pending. :
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Flgura 1: Number of pneumococcal cases among children less than § years of age by year and

serotype category, Canada, 2006-2009
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Data from the Immunization Monitoring Program ACTive (IMPACT) hospital-based surveillance network,

Pneu-C-7. cases of pneumococcal disease caused by serotypes contained in Pneu-C-7 vaccine

Additional In Pneu-C-10: cases of pneumococcal disease caused by the threg additional serotypes contained in
Pneu-C-10 vaccine, compared to Pneu-C-7 vaccing

Additional in Pneu-C-13: cases of pneumococcal disease caused by the three additional serotypes contained in
Pneu-C-13 vaccine, compared te Pneu-C-10 vaccine

Neon-vaccine: cases of pneumococcal disease caused by serotypes that are not contained in a conjugate
pheumocoseal vaccine.

Cases of IPD; patients with clinical evidence of invasive disease with isclation of 5. pneumoniae, or demonstration of
8. pneumoniag DNA from a normally sterile site (excluding the middle ear [mastoiditis} and pleural cavity [pneumenia,
pleural effusion or empyemal).

RECENT QUTBREAKS

Betwean 2004 and 2008, a widespread community-based outbreak of S, pneumoniae serotype 5
occurred, principally in homeless adults and intravenous drug users, in British Columbia, Alberta,
Saskatchewan and Manitoba, with 1,002 cases reported as of December 31, 2008,

o~
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PREPARATIONS AUTHORIZED FOR USE IN CANADA
PNEUMOCOCCAL VACCINES g |
Conjugate pneumococcal vaccines

* Prevnar®13 (pneumococcal 13-valent conjugate vaccine, CRM197 protein), Pfizer Canada inc.
{licensee) (Pneu-C-13)

» SYNFLORIX™ (pneumococcal 10-valent conjugate vaccine, non-typeable Haemophilus influenzae
protein D, diphtheria or tetanus toxoid conjugates adsorbed), GlaxoSmithKline Inc, (Pneu-C-10),

The tetanus, diphtheria and non-typeable Haemophilus influenzae carrier proteins used in conjugate
pneumococcal vaccines do not confer protection against diphtheria, tetanus or Hasmophilus influenzae
type b disease.

Pneumococcal 23-valent polysaccharide vaccines

* PNEUMOVAX® 23 (pneumococcal 23-valent polysaccharide vaccine), Merck Canada Inc. (Pneu-
P-23)

e  PNEUMO 23® (pneumococcal 23-valent polysaccharide vaccine), Sanofi Pasteur SA
{manufacturer), sanofi pasteur Ltd. (distributor) (Pneu-P-23)

Table 2: S. pneumoniae serotypes included in pneumococcal vaccines

a4
oV
6B
14
18C
19F
23F
1
5
7F
3
BA
19A
2
8
N
10A
1A

12F
158
17F
20
22F
33F

Priel-C:1
‘Pneu-P 23 [ E e i i b : Hv‘
*Pneu-C-7 vaccine is no longer avallable

For complete prescribing information, consult the product leaflet or information contained within Health
Canada’s authorized product monograph available through the Drug Product Database, (http:/iwww.hc-
sc.ge.ca/dhp-mps/prodpharma/databasdon/index-eng.php) Refer to Contents of Immunizing Agents
Avallable for Use in Canada in Part 1 for a list of all vaccines available for use in Canada and their
contents.

EFFICACY, EFFECTIVENESS, AND IMMUNOGENICITY
EFFICACY AND EFFECTIVENESS

Conjugate pneumococcal vaccines

In children, the efficacy of Pneu-C-7 vaccine is 89% to 97% against IPD serotypes whose antigens are
contained in the vaccine. Pneu-C-7 vaccine provides a 54% reduction in AOM and a 20% reduction in
tympanostomy tube placement due to vaccine serotypes. There are no efficacy data available for

Pneu-C-13 vaccine for any indication and no efficacy data available for Pneu-C-10 vaccine for its
primary indication against IPD However, preliminary estlmates from an unpubllshe Case contro[

children agatnst Pneu-C-13 serotype IPD.
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Pneumococcal polysaccharide vagcines

Pneu-P-23 vaccine efficacy is more than 80% againet IPD among healthy young adults and ranges
from 50% to 80% among the elderly and in high-risk groups. Effectiveness in preventing community-
acquired pneymonia in the elderly remains a challenge. Immunogenicity and efficacy are dacreased in
certain groups at particularly high risk of pneumoceccal infection, such as persons with renal failure,
sickle cell anemia, or impaired immuna responsiveness, including HIV infection. Following
immunization with Pneu-P-23 vaccine, antibody levels dacline after & to 10 years and decrease more
rapidly in some groups than others. The duration of immunity Is not known,

IMMUNOGENICITY

Conjugate pneumococcal vaccines

Infants immunized with Pneu-C-7 vaccine develop a 3.4-fold to 20-fold increase in serum antibodies
against vaccine serotypes, Anamnestic responses are induced upon boosting with either conjugate
pneumococcal or Pneu-P-23 vaccines. The immunegenicity of Pneu-C-7 vaccine has been
demonstrated in children with immunodeficiency.

New conjugate pneumococcal vaccines Pneu-C-10 and Pneu-C-13 were authorized based on
identifying an immune response to all serotypes in the vaccine and demonstrating non-inferiority to
each of the 7 serotypes common to the new vaccine and Pneu-C-7 vaccine. Studies on Pneu-C-10
vacecine demonstrated an antibody response to all 10 serotypes. Studies on Pneu-C-13 vaccine
demenstrated an antibody response to all 13 serotypes. There are no studies comparing the
immunogenicity of Pneu-C-10 and Pneu-C-13 vaccines,

Pneumococcal polysaccharide vaccines

in healthy young aduits, a single dose of pneumoceccal polysaccharide vaccine stimulates an
antibody responsa to each of the serotypes in the vaccine, Polysaccharide vaccine is less
immunegenic in children than the conjugate pneumococcal vaccine,

RECOMMENDATIONS FOR USE
INFANTS AND CHILDREN {2 months to 17 years of age)

Routine infant immunization (2 to 11 months of age)

Conjugate pneumococcal vaccine is recommended for routine infant Immunization. Pneu-C-13 vaccine
is recommended as the product of cholce, .

Children (12 to 23 months of age)

Assgess children with no pneumococeal vaccinations or interrupted or incomplete vacgination
schadutes to determing the number of doses required (o compiats the series; children whe have
reGeaived complete, age-appropriate pneumococcal vaceination but have not receiveqd Pneu-C-13
vaccine should receive one dose of Pneu-C-13 vaccine (refer fo Table 3). Children at high risk of IPD
(refer to Table 1) should also receive one dose of Pneu-P-23 vaccine when they reach 24 months of
age,

Children (24 to 35 months of age)
One dose of Pneu-C-~13 vaccine is recommended for:

» Children with no pneumococeal vaccinations or incomplete vaccination schedules with any
conjugate pneumaococeal vaceine proguct,

» Children who have received complete, age-appropriate prneumacoceal vaccination but have not
recelved Pneu-C-13 vaccine.
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Children at high risk of IPD (refer to Table 1) should also receive one dose of Pneu-P-23 vaccine, at
least 8 weeks after Pneu-C-13 vaccine.

Children (36 to 59 months of age)
One dose of Pneu-C-13 vaccine is recommended for:

» Healthy children who have received age-appropriate pneumococcal vaccination but have not
received Pneu-C-13 vaccine and who are of aboriginal origin or who attend group child care.

+ Children at high risk of IPD (refer to Table 1) who have recsived age-appropriate pneumococcal
vaccination but have not received Pneu-C-13 vaccine.

¢ Children with no or incomplete vaccination schedules with any conjugate pneumococcal vaceine
product (refer to Table 3).

¢ Other healthy children who have received age-appropriate pneumococeal vaceination but have
not received Pneu-C-13 vaccine, one dose of Pneu-C-13 vaccine may be considered. The age
of the child (incidence of [P declines from 24 to 59 months of age), the degree of exposure to
other young children, and the local epidemiology of IPD need to be considered.

if a child at high risk of IPD has not previously received Pneu-P-23 vaceine, one dose of Pneu-P-23
vaccine should also be administered 8 weeks after Pneu-C-13 vaceine. Refer to Boaster doses and re-
immunization for re-immunization recommendations.

Children (60 months to 17 years of age)

Children and adolescents at high risk of IPD (refer to Table 1) who have not previously receivad Preu-
€-18 vaceine should recelve one dose of Pneu-C-13 vaccine. If a child or adolescent at high risk of
IPD has not praviously received Pneu-P-23 vaccine, one dose of Pneu-P-23 vaccine should also be
administered, at least 8 weeks after the Pneu-C-13 vaccine. Refer to Schedule and Booster doses and

HEALTHY CHILDREN AND ADOLESCENTS IN THIS AGE GROUP DO NOT NEED
PNEUMOCOCCAL VACCINE

Adults (18 years of age and older)

One dose of Pneu-P-23 vaccine is recommended for all immunocompetent adults 85 years of age and
older, and for immunocompetent adults less than 65 years of age in long-term cars facilities or who have
conditions putting them at Increased risk of pneumococcal disease (Table 7). In addition, the following
adults who are Immunocompetent are recomrmended for vaccination with Pneu-P-23 vaceine;

* Persons with alcoholism,

¢ Smokers,

¢ Persons who are homeless, and

* |ndividuals who use illicit drugs should also be considered for vaccination.

Immunization with Pneu-C+13 vaccine is recommended for adults with immunocompromising conditions
(Lable 1). Adults with immunocompremising conditions (except HSCT) should receive one dose of Pneu-
C-13 followed 8 weeks [ater by one dose of Pneu-P-23 (if not previously immunized with Pneu-P-23). The
Pneu-C-13 dose should be administered at least one year after any pravious dose of Pnau-P-23. Adults
with HSCT should receive three doses of Pneu-C-13 starting 3-9 months after transplant. These doses
should be administered at least 4 weeks apart, followed by a booster dose of Pneu-P-23 12 to 18 months
post-transplant (8 to 12 months after the last dose of Pneu-C-13).

Thers is currently no evidence that a Pneu-C-13 booster dose adds any benefit. Refer to Booster doses
and re-immunization for re-immunization recommendations for Pneu-P-23. Individyals who have
prewously received Pneu P-23 vaccine and require re-immunization followmg impauniz ation with Pneu C-
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Some experts suggest that a conjugate pneumococeal vaccine may be given as the initial dose, followed
by the Pneu-P-23 vaccine for immunocompstent adults at Increased risk of IPD, as this may theoretically
improve antibody response and immunologic memory, If this strategy is chosen, Pneu-C-13 vaccine
should be administered first, followed at least 8 weeks later by Pney-P-23 vaceine, However, Pney-P-23
vaceine is the vaceine of cholea for these individuals, and if only ene vaceing can be provided, it should
be Pneu-P-23 vaccine, because of the greater number of serotypes prevented by the vaccine. Refer to
Bocster doses and ra-immuynjzation.

PERSONS WITH INADEQUATE IMMUNIZATION RECORDS

Children and aduits lacking adequate documentation of immunization should be considered urjmmunized
and started on an Immunization schedule appropriate for their age and risk factors, Conjugate and
polysaccharide pneumococcal vaceine, as apprapriate for age and risk condition, may be glven,
regardless of possible previous receipt of the vaccine, as adverse events associated with repeated
immunization have not been demonstrated. Refer to Immunizafion of Persons with inadequate
immunization Records in Part 3 for additional general information.

PREGNANCY AND BREASTFEEDING

Preu-P-23 and/or Pneu-C-13 vaccines are recommended for pregnant women who are at high risk of IPD
{refer to Recammendations for Use - Aduits). There is no evidence to suggest a risk to the fetus or to the
pregnancy from maternal immunization with inactivated vaccines, Women who are breastfeeding can be
vaccinated with Pneu-P-23 or Pneu-C-13 vaccine. Refer to [mmunization in Pregnancy and Breastfeeding
in Part 3 for additional general information, '

INFANTS BORN PREMATURELY

Premature Infants in stable clinical condition should be immunized with conjugate pneumococcal vaccine
at the same chronological age and according to the same schedule as full-term infants. Infants born
prematurely (especially those weighing less than 1,500 grams at birth) are at higher risk of apnea and
bradycardia fellowing vaccination. Hospitalized premature infants should have continuous cardiac and
respiratory monitoring for 48 hours after their first immunization, Refer to [mmunization of Infants Born
Prematurely in Part 3 for additional general information.

PERSONS/RESIDENTS IN HEALTH CARE INSTITUTIONS

Residents of long-term care facilities should receive Pheu-P-23 vaccine, For adults with
immunocompromising conditions, Pneu-C-13 is also recommended with the Pneu-C-13 administered first,
if possible. A single re-immunization of Pneu-P-23 |s recommendad for some conditions. Refer to Booster
doses and rg-immunization,

Refer to fmmunization of Patients jn Health Care Institutions in Part 3 for additional general information,

IMMUNOCOMPROMISED PERSONS

Conjugate pneumococcal vaccine (Pneu-C-13) followed by polysaccharide pneumococcal vaceine (Pneu-
P-23) is recommanded for individuals aged 2 years and over with Immunocompromising conditions dus te
underlying disease or therapy (refer to Table 1). Immunologic abnormalities may decrease the protection
provided by either type of pneumococeal vaccine and those at highest risk should be counselled
regarding the risk of fulminant pneumococcal sepsls, which may oceur despite immunization, When
consldering Immunization of an immunocompromised person, consultation with the individual’s attending
physicians may be of asslstance in addition to the guidance provided below, For complex cases, referral
to a physician with expertise In immunization or immunodeficiency Is advised,

Congenital (primary) immunodeficiency

Individuals with congenital immunodeficiencies involving any part of the immune system ghould be
immunized against pneumococcal disease. Both Pneu-C-13 and Pneu-P-23 vaccines are
recommended along with a single re-immunization with Pneu-P-23 (refer to Tabje 3 and Tabie 4).
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Acquired (secondary) Immunodeficiency

Hematopoletio stem pell transplantation (HSCT-autologous or allogenelic)

Hematopoletic stem cell trangplant reciplents are at Increased risk of pneumococeal diseases and
pneumgcoccal vaccing is recommended for all persons, Regardless of age, pneumocoscal
vaccination should be started at 3 to 9 months after HSCT with three doses of Pneu-C-13 vaccine
provided at least 4 weeks apart, followed by a dose of Pneu-P-23 vaccine 8 to 12 months later or
when recipient reaches age 2 years. Because antibody response to pneumococcal vaceination is
known to be poor in these persons, some experts recommend that all transplant recipients over 2
years of age receive a booster dose of Pneu-P-23 vaccine 1 year after their initial Pneu-P-23
immunization.

Solid organ transplantation

It possible, individuals being considered for solid organ transplantation should receive age-
appropriate pneumecoccal vaccines at least 2 weeks before transplantation, If the vaccination was
not completed prior to transplant, in general, it should not be re-initiated until at least 3 to 6 months
after transplantation. Both Pneu-C-13 and Pneu-P-23 vaccines are recommended along with a
single re-immunization with Pneu-P-23 (refer to Table 3 and Table 4).

Immunocompromising therapy

Vaccination status for pneumococcal disease should be reviewed for immunocompetent persons
who might be anticipating initiation of immunocompromising treatments or who have diseases that
might lead to immunodeficiency. Although pneumococcal vaccine can be safely administered at
any time before, during or after immunosuppression, all attempts should be made to time
vaccination so that optimal immunogenicity is achieved. '

It indicated, pneumococcal vaccine should be administered at least 14 days before the initiation of
immunocompromising therapy including use of long-term corticosteroids (e.g., high-dose systemic
corticosteroids [22 mg/kg per day for a child or 220 mg/day for an adult of prednisone or its
equivatent] for 14 days or more), chemotherapy, radiation therapy, post-organ-transplant therapy,
biologic and non-biclogic immunocompromising therapies for rheumatologic and other inflammatory
diseases. If this process cannot be completed, a period of 3 months should elapse after
immunocompromising drugs (except high-dose systemic corticosteroids) have been stopped before
administration of pneumococcal vaccine to ensure immunogenicity. A period of at least 4 weeks
should elapse between discontinuation of high-dose systemic stercids and administration of
pneumococcal vaccines, The interval between discontinuation of immunocompromising drugs and
pneumococcal vaccine may vary with the intensity of the immunocompromising therapy, underlying
disease and other factors.

It immunocompromising therapy cannot be stopped, pneumococeal vaccine should be given when
the person is least immunosuppressed. Both Pneu-C-13 and Pneu-P-23 vaccines are
recommended along with a single re-immunization with Pneu-P-23 (refer to Table 3 and JTable 4).

HlV-infected

When possible, pneumococcal vaccine should be given early in the course of HIV infection;
however, there is no contraindication to the use of pneumococcal vaccines at any time. Both Pneu-
C-13 and Pneu-P-23 vaccines are recommended along with a single re-immunization with Pneu-P-
23 (refer to Table 3 and Table 4).

- Refer to Booster doses and re-immunization for reason and schedule for re-vaccination. Refer to

Immunization of Immunocompromised Persons in Part 3 for additional general infp
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PERSONS WITH CHRONIC DISEASES

Hyposplenlsm or asplenia

Hyposplenic or asplenic individuals should receive pneumococcal vaccine as they are at risk of
serious pneumeococcal infections, When elective splenectomy is planned, all recommended vagsines
should ideally be administered at least 2 weeks before surgery. In the case of an emargency
splenectomy, vaccines should be given 2 weeks after surgety or before discharge (if the person might
not return for vaccination after discharge). Both Pneu-C-13 and Pneu-P-23 vaccines are
recommended along with a single re-immunization with Pneu-P-23 (refer to Table 3 and Table 4).

Chronic renal disease/dialysis

Individuals with chronic renal disease or on dialysis should be vaccinated using the pneumocogceal
vaccing (conjugate vs. polysaccharide) and schedule recommended for their age. Children and
adolescents less than 18 years of age should receive both Pneu-C-13 and Pneu-P-23. For adults, oxly
Pneu-P-23 is geneérally recommended. Due to the decreased Immunogenicity and efficacy of
polysactharida vaccine in peopie with chronic renal failure, a single re-immunization is recornmanded.
Refer to Booster doses and rg-immunization for schedule for re-vaccination.

Agthma

Individuais who required medical attention for asthma in the past 12 months shouid be vaccinated
using the pneumococcal vaccine (conjugate vs. polysaccharide) and schedule recommended for their
age group. Children and adolescents less than 18 years of age should receive both Prneu-C-13 and
Pneu-P-23. For adults, only Pneu-P-23 is generally recommended. No re-immunization is

- recommended.

Neurclogic disorders

Persons with chronic CSF leak or chronic neurologic conditions that may impair ¢learance of oral
secretions should be vaccinated using the pneumococcal vaccine (conjugate vs. pelysaccharide) and
schedule recommended for their age group. Children and adolescents iess than 18 years of age
should receive both Pneu-C-13 and Pneu-P-23. For adults, only Pneu-P-23 is generally
recommended. No re-immunization is recommended.,

Refer to [mmunization of Persons with Chronic Diseases in Part 3 for additional general information,

TRAVELLERS

The primary series of conjugate pneumococcal vaccine may be started at 6 weeks of age for infants who
will be travelling. Refer to Immunization of Travellers in Part 3 for additional general information.

PERSONS NEW TO CANADA

Health care providers who see persons newly arrived in Canada should review the immunization status
and update immunization for these individuals. Review of pneumococcal vaccination status is particularly
Important for persens from areas of the world where sickle cell disease is present as persons with sickle
cell disease are at risk of serious pneumococcal infections, Information on vactination schedules in other
gouniries is available at: http:/fwww.who.int/vaccines/GlobalSummary/Immunization/ScheduleSelect.cfm.

Refer to Immunization of Parsons New to Canada in Part 3 for additional general information.

OUTBREAK CONTROL

During outbreaks of pneumococceal infection due to Pneu-C-13 vaccine serotypes, immunization with
Pneu-C-13 vaccine is recommaended for children who have not previously recaeived adequate vaccination
with Pneu-C-=13, Pneu-P-23 vaceine has also been used to control cutbreaks of pneumococtai infaction
due to Pneu-P-23 vaccine serotypes in adults, Pneu-C-10 or Pneu-13 vaccine could be used in adults if
the serotype of the outbreak is covered by the vaccine.
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VACCINE ADMINISTRATION
DOSE, ROUTE OF ADMINISTRATION, AND SCHEDULE

Dose
Each dose of pneumecoccal vaccine is 0.5 mL.

Route of administration

Conjugate pneumococcal vaceine should be administered intramuscularly (IM}. Pneu-P-23 vaccine

may be given either IM or subcutaneously (SC). Refer to Vacecine Administration Practices in Part 1
. for additional information.

Schedule

Infants and children: For routing infant immunizatien, three doses of conjugate pneumococeal vaceine
with & minimum of 8§ weeks intervals beginning at 2 months of age, followed by a fourth dose (booster)
at 12 to 18 months of age should be administered. Pneu-C-13 vaccine is recommended as the product
of chaice. For healthy infants, a 3-dose schedule may be used, with doses given at 2, 4, and 12
manths of age. A 4-dose schedule is recommended for immunization of infants at high risk of IPD,

Infants 7 to 11 months of age who have not been previously immunized against IPD should receive
two doses of conjugate pneumococcal vacelne at least 8 weeks apart followed by a third dose after 12
menths of age, at least § weeks after the second dose,

Children between 12 and 23 months require two doses of Pneu-C-13 at least 8 weeks apart. Older
children who are recommended to receive pneumococcal vaccine (see Recommendations for Use)
require only one dose Pneu-C-13,

Tha number of doses required to complete a vaccination series for children with Interrupted or
incomplete schedules varies with the age of the ehild. Infants who are less than 12 months of age
when they re-present should pomplate thelr Immunization schediile as If no interruption had ocourred,
Older children with interrupted or Incomplete vaceination schedules should be assessed to determine
the number of doses required to complete the series (refer to Tabla 3).

Children who are at high risk of IPD should also receive one dose of Pneu-P-23 vaccine at 24 months
of age with possible re-immunization depending on the condition {refer to Booster doses and re-
immunization). Refer to Table 3 and Recommendations for {Use.
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Table 3: Recemmended schedules for cohjugate pheumococcal vaccine for children 2 months up
to and ncluding 17 years of age, by conjugate pneumococcal vaccination history

it Number of - . .
‘doses of Pneu 0-7 Pneu-

ed scheduleforPnou-C13*

2 or 3 doses + booster at 12!-15 months of age

1 or 2 doses' + booster at 120-15 months of age

0 or 1 dose' + booster at 120-45 months of age

0 doses

2 doses + booster at 12-15 manths of age

1 dose

1 dose at 7-11 months + booster at 12-15
months of age

2 doses

booster at 12«15 months of age

0 dose -

1 dose at less than 12 months of
age

2 doses

2 or more doses at less than 12
months of age

1 dose at 12 months of age ot
older

Complete, age-appropriate
vaccination with Pneu-C-7 or
Pneu-C-10 (0 doses Pneu-C-13)

1 dose

0 dose or incomplete
vaccination schedule with any
product

Complete, age-appropriate
vaccination with Prieu-C+7 of
Pheu-C-10 (0 doses Pneu-C-13)

1 dosa

0 dose or incomplete
vaccination schedule with any
product

1 dose

Complete, age-appropriate
vaccination with Pheu-C-7 or
Pneu-C-10 (0 doses Pneu-C-13)

o if of aboriginal origin or attending group child
care, 1 dose

» All other children, consider 1 dose

0 dose or incemplete
vaccination schedule with any
product

- 1 dose
Complete, age-appropriate
vaccination with Pneu-C-7 or
Pneu-C-10 (0 doses Pneu-C-13)
0 dose Pneu-C-13 1 dose.

—~
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*  The minimum intervai between doses of conjugate pneumococcal vaceine is 8 weeks.

** Children at high risk of IPD should follow the 4-dose schedule and also receive one dose of Pneu-P-23
at 24 months of age. A single re-immunization with Pneu-P-23 is recommended for some conditions
(refer Booster doses and re-immunization),

Follow relevant provinciaifterritorial schedule,

U Programs using a 3-dose schedule should offer the third dose early in the second year of ife {at 12
months of age) to allow for early complate protection.

Children at high risk of IPD should also receive one dose of Pneu-P-23 at 24 months of age. When
both Preu-C-13 and Pneu-P-23 need to be given, the conjugate vaccine should be given first. A single
re-immunization with Pneu-P-23 is recommended for some conditions (refer to Booster doses and re-
immunization),

Adylts: Immunecompetent adults who are at high risk of IPD (refer to Table_1), Immunoccompetent
residents of long-term care facllities and all adults 65 years of age and older without
contraindications should receive one dose of Pneu-P-23 vaceine. Adults with immunoccompromising
conditions require Pneu-C-13 and Pneu-P-23 with the Pneu-C-13 given first (refer to Table 4). A
single re-immunization with Pneu-P-23 is recommended for some conditions (refer to Booster
doses and re-immunization) '

Table 4: Recommendad schedules for adult (18 years of age and over) immunization with
pneumococcal vaccine

‘Number-of doses:and
“recommended schedul
1 dose

- a single re-immunization
Pneu-p-23* with Pneu-P-23
recommended 5 years later
for some conditions

Pneu-P-23 1 dose

Preu-P-23 1 dose

~ 1 dose of Pneu-C-13**
- 1 dose of Pneu-P-23 at
least 8 weaks after Pney-C-
13

- & single re-immunization
with Pneu-P-23
recommended 5 years fater
- 3 doses of Pneu-C-13
starting 3-9 months after
transplant, administered at
least 4 weeks apart

-1 dose of Pneu-P-23 12 to
Pney-C-13; 18 months post-transplant (6
Pneu-P-23 to 12 months after the last
dose of Pneu-C-13)

- @ single re-immunization
with Pneu-P.
recommeridedias early as 1
year latér by sgme experis

Pneu-C-13;
Pneu-P-23
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* Some experts suggest that a conjugate pneumococcal vaccine may be given as the initial dose followed by the
Pneu-P-23 vactine for immunocompetent aduits at increased risk of IPD, as this may theoretically improve
antibody response and immunologic memory, If this strategy is ¢hosen, Pneu-C-13 vaccine should be
administered first, followed at least 8 weeks later by Pneu-P-23 vaccine. However, Pneu-P-23 vaccine is the
vaccine of cheice for these individuals, and if only one vaccine can be provided, it should be Pneu-P-23 vaccine

** The Pneu-C-13 dose should be administered at least one year after any previous dose of Pneu-P-23

BOOSTER DOSES AND RE-IMMUNIZATION —
Conjugate Pneumococcal Vaccine
Re-immunization with conjugate pneumococcal vaccine after age and risk appropriate childhood
vaccination is not necessary.
Pneumococcal Polysaccharide Vaccine
Immunity induced by Pneu-P-23 vaccine decreases over time. Routine re-immunization of healthy
Individuals who have been vaccinated with Pneu-P-23 vaccine is not recommended, However, re-
immunization is recommended for those of any age at highest risk of IPD, including those with
functional or anatomic asplenia or sickle cell disease; hepatic cirrhosis; chronic renal failure; nephrotic
syndrome; HIV infection; and immunosuppression related to disease or therapy. For solid organ
transplant recipients, there is evidence that antibody titers decline after 3 years. Experience with re-
immunization after solid organ transplant is limited.
If re-immunization is carried out, a singie re-immunization after 5 years is recommended in persons
who were 11 years of age or over at the time of initial immunization with Pneu-P-23 vaccine. A single
re«immunization after 3 years is recommended for those who were 10 years of age or younger at the
time of Initial immunization with Pneu-P-23 vaccine. Because there are insufficient data to recommend
repeated administration of Pneu-P-23 vaccine, re-vaccination following a second dose is ot routinely
recommended. _

Individuals who have previously received Pneu-P-23 vaccineg and require re-immunization following

immunization with Pneu-C-13 vaccine, should receive Pneu-P-23 no sooner than 8 weeks after Prneu-

C-13 vaccine and no soaoner than 3 to 5 years after the initial dose of Pneu-P-23, depending on the

age of the initial Pneu-P-23.

Refer to Immunocompromised persons for considerations for persons undergoing HSCT.
SEROLOGICAL TESTING

Serologic testing is not recommended before or after receiving pneumococcal vaccine,
STORAGE REQUIREMENTS

Pneu-C-13: Store in a refrigerator at +2°C to +8°C. Do not freeze,

Pneu-C-10: Store in a refrigerator at +2°C to +8°C. Protect from light. Do not freeze.
PNEUMOVAX® 23: Store at +2°C to +8°C,

PNEUMO® 23: Store at +2°C to +8°C. Do not freeze.

Refer to Storage and Handling of Immunizing Agenis in Part 1.

SIMULTANEOUS ADMINISTRATION WITH OTHER VACCINES

Conjugate pneumosoccal vaccine may be administered concomitantly with routine childhood vaccines at
different injection sites using separate needles and syringes.
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Conjugate pneumococcal vaccine and Pneu-P23 vaccine should be administered at least 8 weeks apart,
However, for adults, Pneu-C-13 dose should be administered at least one year after any previous dose of
Pneu-P-23. Pneumococcal 23-valent polysaccharide vaccine and HZ vaccine may be administered

together.

Refer to Timing of Vaccine Administration in Part 1 for additional general information.

VACCINE SAFETY AND ADVERSE EVENTS
Refer to Vaccine Safety Part 2 for additional Information,

COMMON AND LOCAL ADVERSE EVENTS

Conjugate pneumococcal vaccine

Clinical trials of Pneu-C-10 vaccine have found that irritability; decreased appetite; drowsiness; pain,
swelling and redness at the injeclion site; or low-grade fever cccur in 29% to 37% of vaccinees, Fever
abave 39°C occurs in 2% to 3% of vaccines. An increase in reactogenicity was reported after booster
vaccination compared to the dosas of the primary series,

Studies of Pneu-C-13 vaccine indicate that Irritability, decreased appetite, increased or decreased
sleep, pain, swelling and redness at tha injection site (after the toddler dose and in older children), are
gommon adverse events, Low-gracle fever occurs In 20% to 30% or more of vaccinees, In adults over
B0 ysars of age, the most commonly reporied adverse events Include paln at the injaction site, fatigue,
headache and new onset myalgia, with fever above 38°C occurring In approximately 3% of vaceine
recipients,

Pnsumococcal polysaccharide vaccine

Reactions to Pneu-P-23 vaccine are usually mild, Soreness, redness and swelling at the Injection site
occur In 30% to 80% of vaccinees and more commonly follow 83C adminlistration than IM
administration. Occasionally, low grade fever may occur, Re-immunization of healthy adults less than
2 years after the initial dose is associated with increased local injectlon site and systemic reactions,
Studies have suggested that re-vaceination after an interval of at least 4 years is not associated with
an increased incidence of adverse side effects, However, severe local reactions including reports of
injection site cellulitis and peripheral edema In the Injected extremity have bean documented rarely
with Pneu-P-23 vageine in post-marketing surveillance, even with the first dose. Multiple re-
vaceinations are not recommended. Refer to Booster doses and re-immunization. '

LESS COMMON AND SERIOUS OR SEVERE ADVERSE EVENTS

Serious adverse events are rare following immunization and, in most cases, data are insufficient to
determine a causal association. Few serious adverse events were reported in clinical trials with any of the
preumococcal vaccines, and consisted mainly of reports of afebrile and febrile seizure. Arthus-like
reactions (causing a local vasculitis from deposition of immune complexes) are very rare and mainly
occur in persons with high initial pneumococcal antibody levels. Anaphylaxis following vaccination with
pneumococcal vaccing may occur but is very rare. Refer to Vaccine Safefy in Part 2 for additional general
Information.

GUIDANCE ON REPORTING ADVERSE EVENTS FOLLOWING IMMUNIZATION {(AEFI)

- Vaccine providers are asked to report, through local public health officials, any serious or unexpected

adverse avent falt to be temporaily related to vaccination, An unexpected AEF! is an svent that is not

(hitp:faww, phac-aspc ge. calim/asfi- -ess guideflndex eng php) or consult Va
additional information about AEFI reporting.
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CONTRAINDICATIONS AND PRECAUTIONS

Preumococeal vaceines are contraindicated in persons with a history of anaphylaxis after previous
administration of the vaccine and in persons with proven immediate or anaphylactic hypersensitivity to
any component of the vacclne or its container. For pneumococcal vaccines, potantial allergens ihclude:

» Prevnar®3: diphtheria CRM, , carrier protein —

¢ SYNFLORIX": latex in plunger stopper of pre-filled syringe, diphtheria toxold carriet protein,
tetanus toxoid carrier protein, non-typeable Haemophilus influenzae protein D carrier protein

In situations of suspected hypersensitivity or non-anaphylactic allergy to vaccine components,
Investigation is indicated, which may involve immunization in a controlled setting. Consultation with an
gllerpist is advised.

Administration of pheumococcal vaccine should be postponed in persons suffering from severa acute
lliness. Immunization should not be delayed because of minor acute illness, with or without fever,

There are currently no data available regarding safety for children below the age of 6 weeks of age. There
are limited safety and immunogenicity data on Pneu-C-13 vaccine for children or adults in groups at
higher risk for IPD (e.g., children or adults with splenic dysfunction, HIV Infection, mafighancy, neshrotic
syndrome),

Refer to General Contraindications and Precautions in Part 2 for additional general information.

OTHER CONSIDERATIONS

INTERCHANGEABILITY OF VACCINES

Infants who have started an immunization schedule with one conjugate pneumococeat vaccine may
continue their immunization schedule with a different conjugate pneumococcal vaccine. For example,
infants who started a series with Pneu-C-7 or Pneu-C-10 vaccine can complete it with Pneu-C-13
vaccine. Refer to Principles of Vaccine Interchangeability in Part 1 for additional generai information.

Ve
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