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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) 
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RECOMMENDATIONS FOR RESPONSIBILITY FOR 

VACCINATION

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 
immunocompromised patients’ household



Immunization and 

IVIG or Blood Products
• Live-virus vaccines may have diminished immunogenicity when 

given within 2 weeks before or up to 11 months following receipt of 

IG

• IG 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 IG administration and measles 

immunization varies with the dose of IG and the specific product.





BLOOD AND BONE MARROW 

TRANSPLANT RECIPIENTS



When should vaccination 

begin?

• Incativated:3-6 months after BMT, others 

do 1 year, depends on the reason for the 

transplant

• Live: Wait at least 2 years
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General guidelines to live 

vaccines
• 2-1-8 rule

– 2 years post BMY

– 1 year off immunosuppressive drugs

– 8 monts post IVg 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
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What if they already have 

protective titiers?
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)
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IMMUNOSUPPRESSIVE 

MEDICATIONS



Immunosuppressive Medications

• 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.



Immunosuppressive Medications

Inactivated Vaccines

• It 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 
intermittent 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



Immunosuppressive Medications

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



Immunosuppressive Medications

• 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 immune 

competence has been restored



Corticosteroids

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

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

2) a low 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.



Corticosteroids

• Avoid live vaccines if dose equivalent to

– ≥2 mg/kg of body weight

– ≥20 mg/day of prednisone or equivalent for persons who weigh 
>10 kg 

– when administered for ≥14 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



Solid Organ Transplant

(SOT)

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



SOT

• 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



SOT DONOR



RECOMMENDATIONS FOR VACCINATION OF SOLID ORGAN 

TRANSPLANT 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, MMRV, VAR, and ZOS vaccine administration 

should be avoided within 4 weeks of organ donation



SOT CANDIDATE



Pre-SOT

• 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)



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• Pediatric patients who are SOT candidates 

aged 6–18 years and have end-stage 

kidney disease should receive PCV13 per 

recommendations (strong, very low).



PCV13?  PPSV23?

• If 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



Pneumococcal Vaccines

ACIP Recommendations for PCV13 and PPSV23 Use in 
Immunocompromised Children Aged 6–18 Years 

• PPSV23-naïve

– single PCV13 dose first, followed ≥8 weeks later by a dose of PPSV23

– A second 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
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Hepatitis B Vaccine 

• 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 HBV 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



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• 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 μg) HepB vaccine 
series (strong, moderate). 

• If a postvaccination anti-HBs concentration of ≥10 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)

– !(my third alternative: combo hep a/b vaccine- not in guidelines)



Hepatitis B Vaccine 

Strategies

• Intradermal 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 booster with conventional vaccine might improve long-
term retention of immunity



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• 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.



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• Combined HepA–HepB vaccine can be 

used for SOT candidates aged ≥12 years 

of age in whom both vaccines are 

indicated (strong, moderate).

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



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• The HPV vaccine series should be 

administered to SOT candidates aged 9–

26 years (strong, low-moderate).



Chapter 63,Vaccine, Plotkin 6th Edition

SOT



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

• ! 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).



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT CANDIDATES

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 ≥3 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 ≥13 years, is 
recommended if there is sufficient time prior to initiating 
immunosuppressive therapy (strong, low).



SOT RECIPIENTS



Post-SOT

• 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



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT 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, IIV 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 IIV 

(strong, moderate).



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT RECIPIENTS

• 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)



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT RECIPIENTS

• For SOT patients aged ≥2 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

– ≥8 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



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT RECIPIENTS

• 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).



Influenza

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 



Vaccination of Contacts

• 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



QUESTIONS?

bapahud@cmh.edu



RECOMMENDATIONS FOR VACCINATION OF SOLID 

ORGAN TRANSPLANT RECIPIENTS

• Vaccination should not be withheld 

because of concern about transplant 

organ rejection (strong, moderate).



Safety of Vaccines after Transplant: Does 

Vaccination Trigger Rejection? 

• 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; 6:1192-7.2011 


