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Vaccines and Solid Organ Transplant Patients

WHAT DO WE KNOW? WHAT DOES THIS MEAN 
FOR OUR PATIENTS?

HOW CAN WE MAKE A 
DIFFERENCE?





Why is This Important?

• Reduced herd immunity

Healthy children

• 2000 = declared eliminated in US
• 2019 = measles outbreak, over 1200 cases

Measles 

• 219 measles cases

January to August 2024
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Many pediatric liver 
transplant patients do 
not complete their 
childhood immunization 
series. 

Some patients received 
the accelerated 
vaccination schedule in 
preparation for 
transplant.

Immunosuppression 
medications following a 
liver transplant can 
impact the efficacy of 
vaccines in this 
population. 

Lower immunity and lack 
of immunization 
increases risk of 
acquired infections.



• 16% of pediatric transplant patients are 
in the first 5 years after transplant

Hospitalization for 
vaccine-preventable 

infections 

• Influenza = 7.2%
• Rotavirus = 3.7%
• Varicella = 2.1%

Prolonged hospitalization 
for vaccine preventable 

infection costs
approximately $120,498

• Less invasive and less expensive option to 
reduce infections for children before and 
after transplant

Vaccination 
administration

• Ensure complete immunization of 
transplant candidates and recipients

Maximum effort 
indicated

Background



Inactivated and 
Live Vaccines



Inactivated: Hepatitis A
• Important to protect patients with liver 

disease from other infectious 
hepatotrophic viruses when possible

• Hepatitis A vaccine has good 
immunogenicity in children with chronic 
liver disease with detectable Ab

• HBV pts - 87% at 1 mos, 88% at 6 mos
• HCV pts – 92% at 1 mos, 75% at 6 mos

Majda-Stanislawska E, et al.  Pediatr Infect Dis.  2004



Hepatitis B
• Hepatitis B in liver transplant patients is 

more severe and damages the liver more 
rapidly than healthy patients

• Like HAV, important to protect liver 
patients from this virus pre- and post-
transplant



• 31 patients from Taiwan 
• Stable >1 year post liver transplant
• All patients completed primary HBV series before 

transplant
• 65% (n = 20) had immunity post-transplant
• Booster shots to remaining 35% (n = 11)

o 2/3 seroconverted after 1 booster dose
o Remaining seroconverted after 2nd booster dose

Hepatitis B
Ni, Y. et al.
Transplantation, 2008



Live Vaccines
• Varicella

• Varicella outbreaks have drastically 
declined in the last 20 years

• Early 1990s an average of 4 million 
people had varicella

• <150,000 annually per CDC

• Measles
• Officially declared eliminated in the 

United States in 2000
• It’s back





5 males
2 females

4 kidney
1 heart
1 lung
1 liver

2 seropositive 
pre-transplant

Median time
0.75 years



281 pediatric kidney 
and liver transplant 

recipients

18 US transplant 
centers

Individual transplant 
center protocols

Majority of children 
developed protective 
antibodies
• Varicella = 72%
• Measles = 86%
• Mumps = 83%
• Rubella = 99%

No serious adverse 
events



What is Current 
Practice?
• Inactivated vaccines safe to use 

starting at approximately 3 months 
after transplant 
o Baseline immunosuppression

• Live vaccines avoided 
o 4 week before transplant
o After transplant

• Avoid live vaccines until further 
studies are available



International 
Multispecialty Expert 
Consortium in 2018

• Pediatric transplantation
• Immunology
• Pharmacy
• Infectious Disease



Consensus Meeting: Live Vaccine Recommendations
(Suresh et al., 2019)

Declining concerns for low 
vaccine efficacy and adverse 

effects from live vaccines 
following liver transplants.

Live vaccines can be 
administered to selected 
post-transplant patients 
meeting certain criteria.
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Starting the 
Conversation…
• Avoiding live vaccines following liver 

transplant is standard practice for most 
centers due to concern for active infections

• But…this can increase morbidity and 
mortality in adulthood from infections like 
measles and varicella

• Several single center studies have shown 
administering live vaccines post-transplant is 
safe and effective in select patients

• Booster immunization in these patients 
demonstrate a good response



Quality Assurance and 
Performance Improvement

Inactive and Live Vaccines for Pediatric Liver 
Transplant Patients



Purpose

1

Achieve an immunity 
rate of 95% among 
pediatric liver 
transplant patients.

2

Monitor titers in 
100% of pediatric 
liver transplant 
patients annually to 
ensure ongoing 
immunity.
• Varicella, measles, 

mumps, Haemophilus
influenzae B, hepatitis A 
and hepatitis B

3

Administer boosters 
or primary 
immunizations to ≥ 
95% of patients with 
low titers.

4

Assess duration of 
immunity.



Insert photo here

Methods
Setting
• Children’s Wisconsin by the Division of Pediatric 

Gastroenterology, Hepatology and Nutrition in 
Milwaukee

• Plan-Do-Study-Act (PDSA) cycles
• October 2018-October 2022

Team
• Hepatologists, infectious disease physician, 

nurse practitioner, pharmacist, transplant 
coordinators, GI fellow



Insert photo here

Methods
The importance of immunization and the new protocol was provided by the nurse 
practitioner seeing all post-transplant patients in the outpatient setting. Family Education

Antibody titers for varicella, measles, mumps, rubella, HiB, HAV, and HBV were 
obtained annually during the post-transplant visit.Titer Analysis

The team met biweekly to review titers. Families were subsequently contacted by the 
transplant coordinator to share vaccine recommendations. 

Vaccine 
Recommendations

Primary care providers (PCP) were sent a letter with vaccine recommendations for 
each patient. Vaccines were given at PCP office. Vaccine Administration

The Wisconsin Immunization Record (WIR) was utilized to track patients received 
vaccines. Titers were recommended and ordered at least 4 weeks post-vaccine 
administration. 

Follow-up



Insert photo here

Immunization Criteria 
Live Vaccines Inactive Vaccines

o ≥1-year post-transplant o ≥1-year post-transplant

o Low titers for varicella, measles, mumps, 
or rubella

o Low titers for Haemophilus influenzae B, 
hepatitis A, and hepatitis B 

o Monotherapy immunosuppression with 
tacrolimus, sirolimus, or everolimus with 
target trough level ≤8

o No Rituximab within 12 months

o No steroids within 3 months

o No rejection or serious infection within 6 
months

o No Rituximab within 12 months

o No chemotherapy within 1 year











Insert photo here

Demographics: Cycles 1 to 4 
Liver Transplant Patients n = 54

Age at the end of cycle 4 Age in Years
Median: 13
Range: 5-21

Sex
• Female
• Male

n (%)
24 (44%)
30 (56%)

Race
• Caucasian
• African American
• Asian
• Native American

n (%)
37 (68%)
12 (22%)

3 (6%)
2 (4%)



Insert photo here

Demographics 
Liver Transplant Patients n = 54

Indication for Liver Transplant
• Biliary Atresia
• Hepatoblastoma 
• Genetic 
• Acute Liver Failure of Unknown Etiology
• Metabolic
• Anatomical 
• Other

n (%)
20 (37%)
9 (17%)
8 (15%)
6 (11%)
6 (11%)
3 (6%)
2 (3%)

Years from transplant 
• < 5 
• 5-10
• > 10

n (%)
34 (63%)
12 (22%)
8 (15%)



54
Post-liver transplant patients 

20/20 Measles immune 
19/20 Mumps  immune
19/20 Rubella  immune  
17/18  Varicella immune             

29/38
Received at least 1 live vaccine

(MMR 10, VZV 8, Both 11)

38/54 received
live vaccines recommendations 

(MMR 12, VZV 8, Both 18)

10/54 
did not meet live vaccines 

eligibility criteria in any of the 4 
cycles 

6/54  
Immune to all live vaccines 

throughout the 4 cycles.

54 patients had titers obtained 
at least once 

49/54 received
Inactivated vaccines 
recommendations

(HAV 24, HBV 44, HIB 40)

41/49 
Received at least 1 inactivated  

vaccine
(HAV 14, HBV 33, HIB 26)

9/14 HAV Immune 
21/32 HBV immune
17/26  HIB immune

28/29
obtained titers 

(MMR 20/21, VZV 18/19)

40/41
obtained titers 

(HAV 14/14, HBV 32/33, HIB 
26/26)

Results: Titers and 
Recommendations



Results: Live Vaccine Recommendations
54 liver transplant patients

Excluded (n = 16)
 Not eligible based on clinical status (n = 10)
 Not eligible based on titer results (n = 6)

38 patients received recommendations



Results: Live Vaccine Administration
38 patients received recommendations

Excluded (n = 9)
 Not immunized

29 patients received at least 1 vaccine



Results: Live Vaccine Post-Immunization Titers

29 patients received at least 1 vaccine

Excluded (n = 1)
 Did not obtain post-immunization 

titer due to missing annual visit

28 patients obtained post-
immunization titers



Results: Live Vaccine Immunity
28 patients obtained post-

immunization titers

100% (n = 20/20) Measles immune  

96% (n = 19/20) Mumps immune

96% (n = 19/20) Rubella immune   

95% (n = 17/18)   Varicella immune



Results: Inactive Vaccine Recommendations
54 liver transplant patients

Excluded (n = 5)
 Positive titers

49 patients received recommendations



Results: Inactive Vaccine Administration
49 patients received recommendations

Excluded (n = 8)
 Not immunized

41 patients received at least 1 vaccine



Results: Inactive Vaccine Post-Immunization Titers

41 patients received at least 1 vaccine

Excluded (n = 1)
 Did not obtain post-immunization 

titer due to missing annual visit

40 patients obtained post-
immunization titers



Results: Inactive Vaccines Immunity
40 patients obtained post-

immunization titers

64% (n = 9/14) HAV Immune 
65% (n = 21/32) HBV immune
 65% (n = 17/26)  HiB immune
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Adverse Effects for Live Vaccines
• Adverse Effects Monitored:

• Fever
• Local site reaction (5)
• Rejection 
• Pustules (Varicella) 
• Disseminated infection
• Hospital Admission

• No hospitalization or rejection episodes 



Barriers to Immunizations
Barrier n (%)

Did not schedule appointment with the Pediatrician 3 (19%)

Families that decline vaccinations 3 (19%)

Miscommunication that their child needed vaccines 2 (12.5%)

Forgot their child needed vaccines 1 (6%)

Pediatrician did not get the letter with our new protocol 1 (6%)

Hesitant about live vaccines 2 (12.5%)

Unknown (parent did not answer phone) 4 (25%)



Insert photo here

Conclusion
There was a consistent annual increase in vaccine-induced immunity 
over the 4 years in the PDSA program

Administration of live and inactive vaccines was safe and effective

Response to live vaccines was comparable to other studies and to that of 
general population
Response to inactive vaccines was less than that of the general 
population, although remained significant

For PDSA cycle 5 will offer immunizations in transplant clinic



Future Directions: 
What Does This Mean for You?
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Questions and Discussion 
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