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2017 Immunization Schedule

Responsibility for Vaccinating

Recommendations for Vaccination After:
Blood products/IG
Immunosuppressive medications
Blood and marrow transplant

Solid Organ Transplant (SOT)




Figure 1. Recommended immunization schedule for children and adolescents aged 18 years or younger—United States, 2017.

(FORTHOSE WHO FALL BEHIND OR START LATE, SEE THE CATCH-UP SCHEDULE [FIGURE 2]).
These recommendations must be read with the footnotes that follow. For those who fall behind or start late, provide catch-up vaccination at the earliest opportunity as indicated by the green bars in Figure 1.
To determine minimum intervals between doses, see the catch-up schedule (Figure 2). School entry and adolescent vaccine age groups are shaded in gray.

Vacdne Birth Tmo 2mos 4 mos 6mos 9mos 12mos | 15mos 18 mos 1923 2-3yrs 4-6yrs 7-10yrs [ 11-12yrs | 13-15yrs 17-18yrs

mas
Hepatitis B’ (HepB) 1#dose -(—2"'dnse—--b_-' 3" dose

Rotavirus? (RY) RV1 (2-dose
series); RVS (3-dose saries)

1%dose | 2™dose

Diphtheria, tatanus, & acellular o i
partussis? (DTaP: <7 yrs) el

Haemophilus influenzae type b*
[Hib)

Pneumococcal conjugate’
PCV13)

Inactivated poliovirus®
(IPV: <18 yrs)

Annual vaccination (IIV)
Influenza {IV) 1 dose only

Measles, mumps, rubella® (MMR)

Varicella® (VAR)

Hepatitis A" (HepA) r--——2-dose series, See footnote 10—
I I I

Meningococcal'' (Hib-MenCY
=6 weeks; MenACWY-D =9 mos;
ManACWY-CRM =2 mos)

Tetanus, diphtheria, & acellular
pertussis'? (Tdap: =7 yrs)

Human papillomavirus’ (HPV)

Meningococcal B!

Preumacoccal polysaccharide®
(PPSV23)

I:l Range of recommended - Range of recommended ages - Range of recommended ages Range of recommended ages for non-high-risk I:l Mo recommendation

for certain high-risk groups groups that may receive vaccine, subject to

for catch-up immunization
individual clinical decision making

ages for all children

NOTE: The above recommendations must be read along with the footnotes of this schedule.




FIGURE 2. Catch-up immunization schedule for persons aged 4 months through 18 years who start late or who are more than 1 month behind—United States, 2017.

The figure below provides catch-up schedules and minimum intervals between doses for children whose vaccinations have been delayed. A vaccine series doas not need to be restarted, regardlass of the time that has elapsed betwean

diosas. Use tha section appropriate for the child's age. Always use this table in conjunction with Figure 1 and the footnotas that follow.
Children age 4 months through & years

Vaccine

Minimum interval Between Doses

Dose 1 toDose 2

Dose 210 Dasa 3

Dose 3 to Dose 4

Dose 4 to Dosa 5

Hepatitis B/

8 weaks
and at least 16 weeks afier first dose.
Minimum age for the final dose is 24 wacks.

Rotavirus?

4 woeks?

Diphtheria, tetanus, and
acallular pertussis?

4 wieaks

& months

&months?

Hoemophilus infiuvenzae
type b

4 wesks

if first dose was administered bafore the 1%

birthday.

& weeks (as final dose)
if first dose was administered at age 12
through 14 months.

No further doses needed if first dose was
administerad at age 15 months or oldar

4 weeks’

If current age is younger than 12 months and first dose was administered at younger
than age 7 months, and at least 1 previous dose was PRP-T (ActHib, Pentacel, Hiberix) or
unknowr.

8 weeks
and age 12 through 59 months as final dosel!
- if current age is younger than 12 months
g'l.nd first dose was administered at age 7 through 11 months;

if current age is 12 through 59 months
and first dose was administered befora the 1" birthday, and second dose adminis-
terad at younger than 15 months;

08
if both doses were PRP-OMP (PedvaxHIB; Comvax}
and were administered before the 14 birthday.

No further doses needed
if previous dose was administered at age 15 months or oldar.

& weeks (as final dose)

This dose only necessary for children age 12
through 58 months who received 3 doses
befaore the 1% birthday.

Pneumococcal

4 weeks

if first dose administered befora the 1%
birthday.

& weeks (a5 final dose for healthy children)
if first dose was administered at the 17
birthday or after.

No further doses needed

for healthy children if first dose was admin-

istered at age 24 months or clder.

4 weaks
if current age is younger than 12 months and previous dose given at <7 menths old.

8 weeks [as final dose for healthy children)

if previous dose given between 7-11 months (wait until 2t least 12 months cld);

OR

if current age is 12 months or older and at least 1 dose was given before age 12 months.

Mo further doses needed for healthy children if previous dose administered at age 24
months or older.

8 weeks (as final dosa)

This dose only necessary for children aged
12 through 59 months who received 3 doses
before age 12 months or for children at high
risk who received 3 doses at any age.

Inactivated poliovirus®

6 weeks

4 weeks®

4 weeks

& manths® {minimum age 4 years for final dase).

Measlas, mumps, ruballa

12 months

4 weeks

Varicella®

12 months

3 months

Hapatitis A"

12 months

& months

qun%Ycoccal”

(Hib-MenlY =6 weeks;
MenACWY-D =9 mos;

MenACWY-CRM =2 mas)

Meningococcal!
(MenACWY-D =9 mos;
MenACWY-CRM =2 mos)

aweeks

Not Applicable
(WA

8weeks!!

8 weeks"!

Seefoomnote 11

Children and adolescents age 7 through 18 years

See footnote 11

Tetanus, diphtheria;
tetanus, d!phiherla and
acellular pertussis’

7 years'?

4 weeks

4 weeks
if first dose of OTaP/OT was administered befiore the 1% birthday.

& months {as final dose)
if first dose of DTaP/DT or Tdap'Td was administered at or after the 1% birthday.

& months if first dose of DTaP/DT was
administered before the 12 birthday.

Human papillomavirus’

Gyears

Rourtine dosing intervals are recommended.”?

Hepatitis A"

HAA

6 months

Hepatitis B/

NAA

4weeks

& weeks and at least 16 weaks after first dose.

Inactivated poliovimus®

)

4weeks

4 weeks?

& monthst

Measles, mumps, ubella’

NAA

4 weeks

Varicella®

MNFA

3 months if younger than age 13 years.
4 weeks if ge 13 years or older.

NOTE: The above recommendations must be read along with the footnotes of this schedule.




Footnotes — Recommended Immunization Schedule for Children and Adolescents Aged 18 Years or Younger, UNITED STATES, 2017

For further guidance on the use of the vaccines mentioned below, see: www.cdc.gov/vaccines/hcp/acip-recs/index.html.
For vaccine recommendations for persons 19 years of age and older, see the Adult Immunization Schedule.

Additional information
For contraindications and precautions to use of a vaccine and for additional information regarding that vaccine, vaccination providers should consult the ACIP General Recommendations on
Immunization and the relevant ACIP statement, available online at www.cdc.gov/vaccnes/hcp/acip-recs/index.html.
For purposes of calculating intervals between doses, 4 weeks = 28 days. Intervals of 4 months or greater are determined by calendar months.
Vaccine doses administered <4 days before the minimum interval are considered valid. Doses of any vaccine administered =5 days earlier than the minimum interval or minimum age should not
be counted as valid doses and should be repeated as age-appropriate. The repeat dose should be spaced after the invalid dose by the recommended minimum interval. For further details, see
Table 1, Recommended and minimum ages and intervals between vaccine doses, in MMWR, General Recommendations on Immunization and Reports / Vol. 60/ No. 2, available online at www.cdc.gov/
mmwr/pdf/rr/rr6002.pdf.
Information on travel vaccine requirements and recommendations is available at wwwnccdo.gov/travel/.
For vaccination of persons with primary and secondary immunodeficiencies, see Table 13, Viaccination of persons with primary and secondary immunodeficiencies, in General Recommendations
on Immunization (ACIP), available at www.cdo.gov/mmwr/pdf/rr/r6002.pdf; and Immunization in Spedal Clinical Circumstances, (American Academy of Pedatrics). In: Kimberlin DW, Brady MT,
Jackson MA, Long S5, eds. Red Book: 2015 report of the Committee on Infectious Diseases. 30th ed. Elk Grove Village, IL: American Academy of Pediatrics, 2015:68-107.
The National Vaccine Injury Compensation Program (VICP) Is a no-fault alternative to the traditional legal system for resolving vaccine injury petitions. Created by the National Childhood Vaccine
Injury Act of 1986, it provides compensation to people found to be injured by certain vaccines. All vaccines within the recommended childhood immunization schedule are covered by VICP
except for pneumococcal polysaccharide vaccine (PPSV). For more information; see www.hrsa.gov/vaccinecompensation/index.html.

Hepatitis B (HepB) vaccine. (Minimum age: birth)

Routine vaccination:

At birth:

« Administer monovalent HepB vaccine to all newborns
within 24 hours of birth.
For infants born to hepatitis B surface antigen (HBsAg)-
positive mothers, administer HepB vaccine and 0.5 mL
of hepatitis B immune globulin (HBIG) within 12 hours
of birth. These infants should be tested for HBsAg and
antibody to HBsAg (anti-HBs) at age 9 through 12 months
(preferably at the next well-child visit) or 1 to 2 months
after completion of the HepB series if the series was
delayed.
If mother's HBsAg status is unknown, within 12 hours of
birth, administer HepB vaccine regardless of birth weight.
For infants weighing less than 2,000 grams, administer
HBIG in addition to HepB vaccine within 12 hours of birth.
Determine mothers HBsAg status as soon as possible
and, if mother is HBsAg-positive, also administer HBIG to
infants weighing 2,000 grams or more as soon as possible,
but no later than age 7 days.

+ Administration of a total of 4 doses of HepB vaccine is provided at least 6 months have elapsed since the third
permitted when a combination vaccine containing HepB dose.
is administered after the birth dose. Inadvertent administration of fourth DTaP dose early:
Catch-up vaccination: If the fourth dose of DTaP was administered at least 4
» Unvaccinated persons should complete a 3-dose series. maonths after the third dose of OTaF and the child was 12
« A 2-dose series (doses separated by at least 4 months) of months of age or older, it does not need to be repeated.
adult formulation Recombivax HB is licensed for use in Catch-up vaccination:
children aged 11 through 15 years. + The fifth dose of DTaP vaccine is not necessary if the
+ For other catch-up guidance, see Figure 2. fourth dose was administered at age 4 years or older.
Rotavirus (RV) vaccines. (Minimum age: 6 weeks for both « Forother catch-up guidance, see Figure 2.
RV1 [Rotarix] and RV5 [RotaTeq]) Haemophilus influenzae type b (Hib) conjugate vaccine.
Routine vaccination: (Minimum age: 6 weeks for PRP-T [ActHIB, DTaP-IPV/HIb
Administer a series of RV vaccine to all infants as follows: (Pentacel), Hiberix, and Hib-MenCY (MenHibrix)], PRP-
1. If Rotarix is used, administer a 2-dose series at ages 2 OMP [PedvaxHIB])
and 4 months. Routine vaccination:
2. If RotaTeq is used, administer a 3-dose series at ages 2, + Administer a 2- or 3-dose Hib vaccine primary series
4, and 6 months. and a booster dose (dose 3 or 4, depending on vaccine
3. If any dose in the series was RotaTeq or vaccine product used in primary series) at age 12 through 15 months to
is unknown for any dose in the series, a total of 3 doses complete a full Hib vaccine series.
of RV vaccine should be administerad. + The primary series with ActHIB, MenHibrix, Hiberix,
Catch-up vaccination: or Pentacel consists of 3 doses and should be

Doses following the birth dose: + The maximum age for the first dose in the series is 14

+ The second dose should be administered atage 1or 2
months. Monovalent HepB vaccine should be used for
doses administered before age 6 weeks.
infants who did not receive a birth dose should receive 3
doses of a HepB-containing vaccine on a schedule of 0,

1 to 2 months, and 6 months, starting as soon as feasible
(see figure 2).

Administer the second dose 1 to 2 months after the first
dose (minimum interval of 4 weeks); administer the third
dose at least 8 weeks after the second dose AND at feast
16 weeks after the first dose. The final (third or fourth)
dose in the HepB vaccine series should be administered

no earlier than age 24 weeks.

weeks, 6 days; vaccination should not be initiated for
infants aged 15 weeks, 0 days, or older.

« The maximum age for the final dose inthe seriesis 8

months, 0 days.
For other catch-up guidance, see Figure 2.

Diphtherla and tetanus toxoids and acellular pertussis
(DTaP) vaccine. (Minimum age: 6 weeks. Exception: DTaP-
IPV [Kinrix, Quadracel]: 4 years)

Routine vaccination:

+ Administer a 5-dose series of DTaP vaccine at ages 2, 4, 6,

15 through 18 months, and 4 through 6 years. The fourth
dose may be administerad as early as age 12 months,

administered at ages 2, 4, and 6 months. The primary
series with PedvaxHIB consists of 2 doses and should be
administered at ages 2 and 4 months; a dose at age 6
months is not indicated.

+ One booster dose (dose 3 or 4, depending on vaccine
used in primary series) of any Hib vaccine should be
administered at age 12 through 15 months.

For recommendations on the use of MenHibrix in patients
at increased risk for meningococcal disease, refer to the
meningococcal vaccine footnotes and also to MMWR
February 28, 2014 / 63(RR01):1-13, available at www.cdc.
gov/mmwr/POF/rr/rr6301.pdf.




Figure 2, Vaccines that might be indicated for children and adolescents aged 18 years or younger based on medical indications

HIV infection
(D4+ count
(cells/ul)
Immunocompromised | <15%of =15%of | Kidney failure, end- C5F leaks/ | Asplenia and persistent
status (excluding HIV | total (D4 | total (D4 | stage renal disease, on Heart disease, cochlear | complement component
VACCINE w INDICATION » | Pregnancy infection) cell count | cell count hemodialysis chronic lung disease Iimplants defidencies Diabetes

Hepatitis B'

Rotavirus?

Diphtheria, tetanus, & acellular pertussis®
(DTaP)

Haemophilus influenzae type b*

Preumacocaal conjugats’
-.---.--I--.--..--.---.--I
T T

Inactivated poliovirus?

Influenza’

Measles, mumps, rubslla®

Varicella®

Hepatitis A

Meningococcal ACWY!!

Tetanus, diphtheria, & acellular pertussis'?
(Tdap)

Human papillomayirus’?

Meningococcal B

Pneumacocaal polysaccharides

Recommended for parsons with Vaccination is recommended,

Vaccination according to the L " - and additional doses may be ) - - S
[ et A I an additional rsk factor for which necessary based on medical YV | Norecommendation Contraindicated [N Prcaution for vaccination

gndition. See footnote

*severe Combined Immunodeficiency
MOTE: The above recommendations must be read along with the footnotes of this schedule.
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mised adults and children. These guidelines are intended for use by primary care and subspecialty providers
who care for immunocompromised patients. Evidence was often limited. Areas that warrant future investiga-
tion are highlighted.
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In geraral live vacanes are not administared after frans-
plaritation. Therafore, when possible it iz recommendad
to sdminister live waccines such as measkes, mumps,
rubela IMMEI, Varicella veccine and Zoster vaccine pnor
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factious dises=as specialist iz racommended If possible,
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Who Is Responsible for Vaccinating Immunocompromised
Patients and Members of Their Household?

Specialists who care for immunocompromised patients share
responsibility with the primary care provider

« for ensuring that appropriate vaccinations are administered to
Immunocompromised patients

« for recommending appropriate vaccinations for members of
iImmunocompromised patients’ household




Live-virus vaccines may have diminished immunogenicity when
given within 2 weeks before or up to 11 months following receipt of
G

|G administration inhibits the response to measles vaccine for up to
11 months

Inhibition of immune response to rubella vaccine also has been
demonstrated, but the effect on response to mumps or varicella
vaccines is not known

The appropriate interval between |G administration and measles
immunization varies with the dose of IG and the specific product.




Indications or Product Interval, mo?

RSV prophylaxis (palivizumab monoclonal antibody)® 15 {monoclonal)

Tetanus prophylaxis (as TIG) 10

Hepatitis A prophylaxis (as 1G)

Contact prophylaxis 0.02 mLU'ke

International travel 0.0 mLU'kg

Hepatitis B prophylaxis (as HBIG) 0.0 mLU'kg

Rabies praphylaxis (as RIG) 201U kg

Varicella prophylaxis (as VariZlG) 125 U0 kg (maximum 625 L)

Meazles prophylaxis (as 1G)

Srandard 025 mU'ke

Immunocompromised host 050 mLUkg

Botulinum Immune Glabulin Intravenous (Human [as BabyBIG]) 1.5 mL'kg

Blood transfusion

Washed RECs Megligible

REC=, adenine-saline added 10

Facked RECs

Whaole blood

Flazma or platelet products 160

Replacement (or therapy) of immune deficiencies {as 1GIV) 300-400

Therapy for ITP (as 1GIV)

Varicella prophylaxis (as 1GIV)

Therapy for ITP (as 1GIV) 1000

Therapy for ITP or Kawasaki disease (a= 1GIV) 1600-2000







* |ncativated:3-6 months after BMT, others
do 1 year, depends on the reason for the

transplant

* Live: Walt at least 2 years




« 2-1-8 rule
— 2 years post BMY
— 1 year off immunosuppressive drugs
— 8 monts post Vg replacement

« Patient should be w/o infections in the past 6 months

« Should not be needing IgG replacement therapy with
normal IgG levels and detectable IgA levels




Is patientreceiving
chemotherapy?™*

No

!

Did patient receive
anti-CD20 mAD less
than 6 months ago?

4 No At Day 365
Does patient have cantipuewith
moderate or severe remainder of
GVHD? vaccination
i schedule

Does patient have T
quiescent GVHD? No
No PCV13
- (at~6, 8, 10mo)
Has patient received Is blood CD4 HiB
IVIG less than 4 count>200/puL (at ~6, 8, 10 mo)
2 months ago? & CD19 count MCV4
s EW‘}JL? {at~8, 10 mo)

Is this the
first ever 1 flu shot

flu shot for
a patient

Is it Influenza <0 years
season? of age?

2 flu shots
1 mo apart




YES

Antibody titers to vaccine-preventable diseases
decline after autologous or allogeneic BMT

despite the fact that most BMT recipients were
vaccinated earlier in life

Except- varicella (latency outside the
hematopoietic system)







« When feasible, clinicians should administer all indicated
vaccines to all persons before treatment with other
Immunosuppressive drugs.

Evidence that use of therapeutic monoclonal antibody

preparations, especially the antitumor necrosis factor agents
adalimumab, infliximab, and etanercept, causes reactivation
of latent tuberculosis infection and tuberculosis disease and
predisposes persons to other opportunistic infections
suggests caution in the use of live vaccines in patients
receiving these drug.




Inactivated Vaccines

* |t is preferable to vaccinate an immunocompromised person
and obtain a less-than-optimal response than to withhold the
vaccine and obtain NO response

Inactivated vaccines may be administered during low-dose
iIntermittent or maintenance therapy with immunosuppressive
drugs.

If currently on chemotherapy/radiation therapy, transplant
rejection therapy: repeat doses 3 months after cessation of
therapy and remission




Live Vaccines
« Efficacy concerns the same with inactivated vaccines

- The safety and efficacy of live, attenuated vaccines administered concurrently
with recombinant human immune mediators and immune modulators are
unknown

— Safety concerns — live vaccines microbes replicate
— Absent /weakened immune system to prevent replication

If currently on chemotherapy/radiation therapy, transplant rejection therapy:
withhold vaccine dose, and repeat doses 3 months after cessation of therapy
and remission

Avoidance of live, attenuated vaccines during immunosuppressive therapy is
prudent, unless the benefit of vaccination outweighs the hypothetical increased
risk for an adverse reaction after vaccination




« Patients vaccinated within 14 days before starting
Immunosuppressive therapy or while receiving
Immunosuppressive therapy should be considered
unimmunized and should be revaccinated at least 3
months after therapy is discontinued if immmune
competence has been restored




Corticosteroid therapy usually is not a contraindication to administering
live-virus vaccine when administration is

1) short term (i.e., <14 days);

2) a |O\)N to moderate dose (<20 mg of prednisone or equivalent per
day);

3) long-term, alternate-day treatment with short-acting preparations;
4) maintenance physiologic doses (replacement therapy); or

5) topical (skin or eyes), inhaled, or by intraarticular, bursal, or tendon
Injection.




Avoid live vaccines if dose equivalent to
— 22 mg/kg of body weight

- 212(§)kmg/day of prednisone or equivalent for persons who weigh
> 9

— when administered for 214 days

Corticosteroids used in greater than physiologic doses also
can reduce the immune response to vaccines

Live-virus vaccination should be deferred for at least 1 month
after discontinuation of high-dose systemically absorbed
corticosteroid therapy administered for >14 days




Many of the conditions for which patients
undergo organ transplantation are at least
to some extent immunosuppressive

Vaccinations should be considered early

during the disease




* Immunizations can be given:

— Prior to transplantation (because the immune
response then is more likely to be less
suppressed and the patient more likely to
respond)

— After transplantation
— Both







LIVING DONORS

Which Vaccines Should Be Administered During
Pretransplant Evaluation?

Living donors should be current with vaccines based on
age, vaccination history, and exposure history according
to the CDC annual schedule (strong, high)

MMR, MMRYV, VAR, and ZOS vaccine administration
should be avoided within 4 weeks of organ donation







* In general, standard vaccine series should
be given to children awaiting SOT

 Consider an accelerated schedule!




CDC catch-up vaccine scheduler tool as per
Advisory Committee on Immunization Practices
(ACIP)

Catch-Op s

For children six years and younger

@, Get Email Updates *
i

Send Us Your
Feedback

@ Load Vaccination History 9 (Anonymous)

Enter child's vaccination history: [

Child's Mame: |

Birthdate: | =] D
Vacdne Description # Doses Approximate dosage dates ts;il:.lllelsli:.iaovnes?

o Let us know how |
HepB  Hepatitis B 0/3 we can help you. |

RV Rotavirus 0/3
DTaP Diphthena, Tetanus. Pertussis 0/5

Hib Haemophilus influenzae type b 0/4 Industr Ems _
{ i t Gewrgia Tech, and
ech Research

PCV Pneumococcal 0/4

IPVv Polio 0/s

MMR Measles, Mumps, Rubella 0/2

Var Varicella {Chickenpox] 0/2

HepA  Hepafitis A 0/2

Schedule Type: & Routine © Accelerated

routine” for al nization scl
fravelinmn Ssnnn n P




» Pediatric patients who are SOT candidates
aged 6—18 years and have end-stage
kKidney disease should receive PCV13 per

recommendations (strong, very low).




* |f a patient needs both PCV 13 and
PPVS23, which do you give first?

« PPSV23 contains 12 of the serotypes

included in PCV13, plus 11 additional
serotypes, which account for 23% of IPD
among immunocompromised children
aged 6—18 years




« PPSV23-naive
— single PCV13 dose first, followed =8 weeks later by a dose of PPSV23
— Asecond PPSV23 dose is recommended 5 years after the first PPSV23
* Previous PPSV23

— single PCV13 dose =8 weeks after the last PPSV23 dose, even if they
have received PCV7

— If a second PPSV23 dose is indicated, it should be given =5 years after
the first PPSV23 dose

— Children should not receive more than 2 doses of PPSV23 before age
65 years




Always go In order

(213 2 23




At risk of acquiring HBV through an HBV-positive organ or through
transfusions

Patients receiving grafts from HBV-immune donors have a lower risk
of de-novo HBYV infection post-transplantation

The efficacy of HBV vaccine is low in patients undergoing
hemodialysis

— seroconversion rates varied from 31% to 62% in various studies
— antibody levels may also decreased rapidly

Despite the less-than-optimal responses, pretransplantation
Immunization is recommended




Anti-HBs—negative SOT candidates should receive the HepB
vaccine series (strong, moderate) and, if on hemodialysis and aged
=20 years, they should receive the high-dose (40 ug) HepB vaccine
series (strong, moderate).

If a postvaccination anti-HBs concentration of 210 mIU/mL is not
attained, then

— a second 3-dose series of HepB vaccine (strong, low) should be
administered, using standard dose (strong, moderate) or high dose
for children (weak, low) and high dose for adolescents and adults
(strong, low).

— alternative: 1 dose of HepB vaccine after which anti-HBs is tested)
— I(my third alternative: combo hep a/b vaccine- not in guidelines)




Strategies
 |[ntradermal HBV vaccination

— Choy et al reported a 62% response rate to intradermal HBV
infection in renal transplant recipients in whom intramuscular
vaccination failed

* Accelerated dose schedules and double-strength doses

* A Dbooster with conventional vaccine might improve long-
term retention of immunity




 HepA-unvaccinated, -undervaccinated, or
—seronegative SOT candidates
(particularly liver transplant candidates)
aged 12-23 months (strong, moderate)

and =2 years (strong, moderate) should
receive a HepA vaccine series.




 Combined HepA—HepB vaccine can be
used for SOT candidates aged =212 years
of age in whom both vaccines are
indicated (strong, moderate).

l(or if they did not respond to hep B)




 The HPV vaccine series should be
administered to SOT candidates aged 9—
26 years (strong, low-moderate).




Table 634 -- Recommendations for Immunizations in Solid Organ Transplant Recipients

Recommendations
far

“accine Candidates Recipients Comments
Maonlive vaccines
Frieurmococcal
polysaccharide
Pneumococcal conjugate Yes fes Children =5 vy

Conjugated Hib fes Children

Influenza fes Yfes Adults and children; annually

Hepatitis A virus fes Yfes Adults and children; liver transplantation

Hepatitis B virus Yes Yes Adults and children

Complete primary schedule befare transplantation (children); booster before transplantation
(adults)

Tetanus and diphtheria v . Complete primary schedule befare transplantation (children); booster dose befare

toxoid Bs Bs transplantation (adults)

Acellular pertussis fes Yfes Children

Fapillormavirus Yes Yes In age groups as in the general population

haminrneneral Voo Woe I rauntrics whaora warcinatinn ic racnrrmoncdad for tho fnonoral nonolating
T TtTra T s T e e et R R e = e I

Yes Yes Adults and children =5 y

Inactivated poliovirus Yes Yes

Live vaccines

MR Complete primary schedule befare transplantation (children)

Yaricella Befare transnlantation in seroneaative patients

Adapted from Avens RE, Livngman P. Prophidlactic measures in the solid-organ reciplent befare transplantation. Gitn Infect Dis 35(supp!l 1):575-521, 2001,
Danzinger-lsakow L, Kumar D AST Infections Diseases Cormmmunity of Practice Guidelines for vaccination of salid argan transplant candidates and
recipients. Am J Transplant. 2008 Dec;@ Suonl 4:5258-62;

Hib, Haemophilus influenzae type b, MMR, measles, mumps, and rubella.

Chapter 63,Vaccine, Plotkin 6™ Edition




« | SOT candidates aged 6—11 months can receive
MMR vaccine if they are not receiving
Immunosuppression and if transplantation is not
anticipated within 4 weeks (weak, very low). If

transplantation is delayed (and the child is not
receiving immunosuppression), the MMR
vaccine should be repeated at 12 months
(strong, moderate).




VARICELLA

* VAR should be administered to SOT candidates without evidence of
varicella immunity if they are not receiving immunosuppression and
if transplantation is not anticipated within 4 weeks (strong,
moderate).

* VAR can be administered to varicella-naive SOT candidates aged

6—11 months who are not immunosuppressed provided the timing is
=4 weeks prior to transplant (weak, very low). Optimally, 2 doses
should be administered =23 months apart (strong, low).

A 2-dose schedule of VAR, separated by =3 months for patients
aged 1-12 years and by >4 weeks for patients aged 213 years, is
recommended if there is sufficient time prior to initiating
immunosuppressive therapy (strong, low).







 All solid organ transplant recipients are
eligible to receive inactivated vaccines
following transplantation

* The efficacy of the vaccines may be
reduced after transplantation, but is not
harmful




RECIPIENTS

« Vaccination should be withheld from SOT recipients during
intensified immunosuppression, including the first 2-month
posttransplant period, because of the likelihood of inadequate
response (strong, low). However, 11V can be administered =1
month after transplant during a community influenza outbreak

(weak, very low).

Standard age-appropriate inactivated vaccine series should
be administered 2 to 6 months after SOT based on the CDC
annual schedule (strong, low to moderate), including IV
(strong, moderate).




PCV13 should be administered 2 to 6 months after SOT if not
administered before SOT

Patients 2-5 years should receive:

— 1 dose of PCV13 if they have received 3 doses of PCV (PCV7 or
PCV13) before age 24 months

— 2 doses of PCV13 (8 weeks apart) if they have received an incomplete
schedule of <2 doses of PCV7 (PCV7 or PCV13) before age 24 months
(strong, low).

Patients aged =6 years with a classic pathway (C1, C2, C3, C4),
alternate pathway, or severe mannan-binding lectin deficiency who
are PCV13 naive should receive a single dose of PCV13 (strong,
very low).

For those who received pneumococcal polysaccharide vaccine-23
(PPSV23), PCV13 should be administered =1 year after the last
PPSV23 dose (weak, low)




« For SOT patients aged =22 years, 1 dose of
PPSV23 should be administered 2 to 6 months
after SOT...

— with the timing based on the patient’s degree of

Immunosuppression
— 28 weeks after indicated doses of PCV13
— if not given within 5 years of another PPSV23 dose

— if the patient has received no more than 1 previous
lifetime dose




« MMR vaccine and VAR should generally not be
administered to SOT recipients because of insufficient
safety and effectiveness data (strong, low), except for
varicella in children without evidence of immunity

(vaccination, serological evidence of immunity, of
clinician or laboratory diagnosed disease) who are renal
transplant recipients, are receiving minimal or no
Immunosuppression, and have no recent graft rejection
(weak, moderate).




Inactivated influenza vaccine is indicated for all persons with altered immune competence
* Immune response good
— <Most children with inflammatory bowel disease
— *Most persons with kidney or heart transplant
— +*Most persons with rheumatologic diseases
* Immune response/efficacy may be poor
Cancer chemotherapy-particularly induction, consolidation
Reduced immunogenicity in adults receiving azathioprine, infliximab, or rituximab
Reduced in children receiving anti-TNF antibodies
Suboptimal response in solid organ transplant patients receiving mycophenolate

« Vaccination of household contacts (and healthcare professionals) is important




* Household contacts and other close contacts may receive all age-
appropriate vaccine (including MMR, VZV, rotavirus)

— Exceptions: OPV and smallpox vaccine
— MMR vaccine viruses are not transmitted to contacts
— Transmission of varicella vaccine is rare

» No specific precautions are needed unless the varicella vaccine
recipient has a rash after vaccination, in which case direct contact
with susceptible household contacts should be avoided until the
rash resolve

 All members of the household should wash their hands after
changing the diaper of and infant who received rotavirus vaccine

 Annual influenza vaccination
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* Vaccination should not be withheld
because of concern about transplant
organ rejection (strong, moderate).




Case reports and small series have raised the question of vaccines
triggering allograft rejection

Larger studies have not found an excess in rejection or clinically
significant allograft dysfunction after vaccinations

Study of 50,000 adults who received renal transplants: receipt of
influenza vaccination during the 1st year post-transplant was
associated with a lower risk of allograft loss and death

Although a possible effect cannot be entirely excluded, the benefits
of influenza vaccination are far greater than the low possible risks.

_ Hurst et al, Clin J Am Soc Nephrol 2011; 6:1192-7.201




