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PUBLICATION OF THE SUPERIOR HEALTH COUNCIL No. 9158 
 

Vaccination of immunocompromised or chronically ill children and/or adults 
 

In this scientific advisory report, which offers guidance to public health policy-makers,  

the Superior Health Council of Belgium provides recommendations on vaccination of 

immunocompromised individuals. 

 
This report aims at providing clinicians of all specialities as well as the general practitioner 

with specific recommendations on vaccination of immunocompromised individuals. 

 
This version was validated by the Board on  

September 20191 

 
 

 

 

SUMMARY 
 
Some medical conditions and immunosuppression increase the risk of acquiring certain 
infections or increase the risk of a complicated course of the disease. For these at-risk groups, 
standard vaccinations should be up to date in accordance with national recommendations, 
bearing in mind that live attenuated vaccines can be contra-indicated.  
Additional vaccines or additional doses of vaccines are often required to offer the best possible 
protection.  
 
This report aims to guide clinicians of all specialities as well as the general practitioner to plan 
the optimal vaccines, timing and the optimal schedule in order to acquire the best vaccine 
response and best protection for the patient. 
 
This report includes recommendations on vaccinations in different situations: 
immunosuppressive treatment, underlying chronical diseases, close contacts of the patients 
and prenatal exposure to immunosuppression.  
 
This fact sheet complements the Superior Health Council (SHC) vaccination guide and the 
additional SHC recommendations on specific vaccinations 
(https://www.health.belgium.be/nl/vaccinatie).  
 
Therefore, also consult the vaccination guide and vaccination factsheets for the standard 
recommendations and contraindications for specific vaccines.  
This text and the tables will be reviewed on a regular basis in order to keep them up to date 
with the latest findings, data and the consensus amongst international experts. 
 
 

                                                
1 The Council reserves the right to make minor typographical amendments to this document at any time. On the other hand, 
amendments that alter its content are automatically included in an erratum. In this case, a new version of the advisory report is 
issued. 

https://www.health.belgium.be/nl/vaccinatie
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ABBREVIATIONS  
 

A 
 

 
Strongly Advised, given the additional risk posed by increased susceptibility and/or 
increased severity, and/or increase risk from complications 

BCG  Bacille Calmette Guerin vaccine 

cART  Combined antiretroviral therapy 

CDC Centers for Disease Control and Prevention, USA 

CI Contra-Indicated 

DMARD Disease Modifying Antirheumatic Drugs 

DTPa Vaccine against diphtheria, tetanus, and (acellular) pertussis,high dosage 

dTpa Vaccine against diphtheria, tetanus, and (acellular) pertussis,low dosage 

GVHD Graft Versus Host Disease 
HSIL High grade squamous intraepithelial lesion 

Hib Haemophilus influenzae b 

HIV  Human Immunodeficiency Virus  
HRIG            
HSCT 

Human Rabies Immunoglobulins                    
Hematopoietic Stem Cell Transplantation 

HPV Human Papilloma Virus 

HSIL High Grade Squamous Intraepithelial Lesion 

IgG  Immunoglobulin G 

IgM  Immunoglobulin M 

IIV Inactivated influenza vaccine 

IMD Invasive Meningococcal Disease 

IMID Immune Mediated Inflammatory Diseases 

ISD Immunosuppressive drugs 

IPV Inactivated Polio Vaccine 

ITMA Institute Of Tropical Medicine Antwerp 

IVDU Intravenous Drug User 

LAIV Live-attenuated influenza vaccine 

MMR Measles, Mumps and Rubella 

MS  Multiple Sclerosis 

MSM  Men having Sex with Men 

NA Not applicable 

Nab Neutralizing antibodies 

PCV  Pneumococcal Conjugated Vaccine  

PCV13 13-valent Pneumococcal Conjugated Vaccine 

PCV10 10-valent Pneumococcal Conjugated Vaccine 

PEP Post exposure prophylaxis 

PID Primary Immunodeficiency 

PPV23  (Unconjugated) 23-valent Pneumococcal Polysaccharide Vaccine  

PrEP Pre exposure prophylaxis 

R To consider in case of epidemiological or personal Risk 

RR  Relative risk 
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S 
 

Standard indication for vaccination because this concerns routine vaccinations that 
are part of the basic vaccination schedule that holds for the general population  

SHC  Superior Health Council  

SOT  Solid Organ Transplantation 

TBE Tick Borne Encephalitis 

VFR  Visiting friends and Relative 

WHO    World Health Organisation 
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1. INTRODUCTION  
 

Some medical conditions and immunosuppression increase the risk of acquiring certain 
infections or increase the risk of a complicated course of the disease. For these at-risk groups, 
standard vaccinations should be up to date in accordance with national recommendations, 
bearing in mind that live attenuated vaccines can be contra-indicated. Additional vaccines or 
additional doses of vaccines are often required to offer the best possible protection.  
 
This guideline aims to guide clinicians of all specialities as well as general practitioners to plan 
the optimal vaccines, timing and the optimal schedule in order to acquire the best vaccine 
response and best protection for the patient. 
 
This report includes recommendations on vaccinations in different situations: 
immunosuppressive treatment, underlying chronic diseases, close contacts of the immune 
deficient patients and prenatal exposure to immunosuppression.  
 

1.1. Immunosuppression 
 
Untreated chronic inflammatory (auto) immune disorders, also known as Immune Mediated 
Inflammatory Diseases (IMID) are usually not or not significantly immunosuppressive by 
themselves (except active lupus). 
Immunosuppression caused by immunosuppressive medications can vary greatly 
depending on the type or combination of medications, dosage and total duration of treatment.  
 

1.2. Vaccine safety and efficacy in immunosuppression 
 
In general, in patients with chronic diseases or inflammatory (auto) immune disorders 
who are not treated by immunosuppressive medication, there are no contraindications for 
vaccination with the inactivated nor live vaccines. The same standard vaccines are 
recommended as for the general population. For recommendations: see the vaccination 
factsheets of the Superior Health Council (https://www.health.belgium.be/nl/vaccinatie).  
 
In patients with a severe immune deficiency syndrome (due to primary immune 
deficiency or immunosuppressive medication): 
 

 The administration of inactivated vaccines is safe, but immune response can be 
suboptimal (decreased immunogenicity and/or of shorter duration and/or taking longer 
to reach correlate of protection thresholds). It is therefore likely that the immune 
response after a first dose is not very good in patients and sometime extra doses are 
recommended. The immune response is probably less altered after a vaccine booster 
if the first dose was administered before the onset of immunosuppression.  

 Administering live vaccines is usually contra-indicated as it can result in a 
replication and/or invasive infection with the vaccine micro-organism, persistence of 
the micro-organism in the patient and/or unwanted transmission. 

 
The vaccinations themselves do not destabilise or exacerbate the inflammatory (auto-) 
immune disorder, nor are they responsible for causing inflammatory (auto-)immune 
disorders. If possible, it is advisable to wait until the disorder has reached a stable stage. If 
this is not possible and the vaccine is necessary, it can be administered in case of moderate 
or severe disease activity (on the basis of an individual assessment and after having consulted 
the treating specialist). 

https://www.health.belgium.be/nl/vaccinatie
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1.3. Serological monitoring 
 
In general, there is no consensus concerning the use of serological titres to monitor the 
immunological status of immunocompromised patients. There are some recommendations in 
certain indications, see below. In the following table the correlates of protection are 
highlighted. Usefulness of monitoring of antibody titres against vaccine preventable diseases 
is debated.  Nevertheless, they are mentioned in the table below if advised for certain patient 
groups or ‘for information purpose’. 
 
Table 1: Correlates of protection 
 

Vaccination Correlate of protection Minimal 
timing after 
vaccination 
to measure 
correlate of 
protection 

Remarks 
Reference centre Unit No 

protection 
Short-
term 
protection 

Long-
term 
protection 

Tetanus IU/L < 100 100-999 > 1000 4 weeks  

Diphtheria IU/L < 100 100-999 > 1000 4 weeks  

Measles IU/L < 250 NA > 500 4 weeks  

Rubella IU/ml < 10 NA >20 4 weeks  

H. influenza 
type b 

mg/L < 0.15 0.15-0.99 > 1 4 weeks  

Hepatitis A IU/L < 20 NA > 20 4 weeks  

Hepatitis B  IU/L < 10 10-99 > 100 4 weeks  

S. 
pneumoniae 

mg/L < 0.3 0.3-0.9 > 1 4-6 weeks  

TBE Nab IU/L < 7 NA > 10 4 weeks ITMA  
(not reimbursed) 

Rabies Nab IU/mL < 0.5 > 0.5 > 3.0 
 

14 days Sciensano (reimbursed for 
cat III lesion + HRIG) 

Varicella IU/L < 50 50-200 > 200 4 weeks  

Yellow fever 
Nab 

IU/L < 10 NA > 10 4 weeks ITMA (reimbursed for 
Immunocompromised 
patients) 

Adapted from Epéron G, Bühler S, Enriquez N, Vaudaux B. Voyageur immunosupprimé : recommendations vaccinales. Rev Méd 
Suisse 2018; 922-33. 
TBE Tick Borne Encephalitis; Nab neutralizing antibodies; ITMA Institute of Tropical Medicine, Antwerp 

 
Monitoring the antibody synthesis is currently recommended only for a limited number of 
vaccines:  
 

a. Hepatitis B:  

 A control of serological antibodies once is systematically recommended for all 
immunocompromised patients following hepatitis B vaccinations (4 to 8 weeks 
after the last hepatitis B injection). 

 A systematic yearly control of antibodies is especially recommended in patients 
with a liver transplant and in patients with renal dialysis. 

 In immunocompetent people a serotiter above 10 IU/mL is enough for lifelong 
boostability. In contrast, in immune suppressed patients, it is preferable to 
achieve anti-HBs levels above 100 IU/ml, although levels of 10 IU/ml or more 
are generally accepted as enough to protect against infection. Serotiters above 
100 IU/mL could be considered as long-lasting protection in immunosuppressed 
subjects, with a slower decrease of antibodies over time. Notably, in 
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immunosuppressed patients serotiters of 10 IU/mL could decrease fast over 
some months.  

 When antibodies declined to or are lower than < 10 IU/mL a booster injection is 
strictly indicated in most immunocompromised patients. In HIV patients under 
cART a serotiter above 10 IU/mL once is considered boostable for lifelong.  

 When antibody titers are between 10 and 100 IU/mL specialists have to decide 
for their individual immunosuppressed patient if a booster vaccination is 
indicated or not. 

 In patients under renal dialysis an antibody titer of 100 IU/mL or more is 
recommended. 

 
b. Rabies:  

 After post-exposure rabies vaccinations for category III lesions, the neutralizing 
antibody response is routinely evaluated in immunocompromised subjects, who 
received 5 intramuscular rabies vaccines with immunoglobulins (schedule 3), 10 
to 14 days after the last vaccine dose).  
https://www.itg.be/Files/docs/Reisgeneeskunde/PEP_Rabies_ENG.pdf 

 We aim rabies neutralizing antibodies above 5.0 IU/mL if the patient is 
immunocompromised. 

 
c. Yellow Fever:  

In people with a possibly impaired immune response a booster vaccination or testing 
of neutralising antibodies is recommended after 10 years:  

 Due to HIV (irrespective of the CD4 count): booster/testing is recommended 
(waiting for more data). 

 Due to medication that supresses the immune system (high dose of cortisone, 
certain treatments for autoimmune diseases): testing of neutralising antibodies 
is recommended. 

 Persons who received a vaccination against yellow fever before they had a bone 
marrow transplantation: revaccination is indicated, if no contra-indications. 

 The neutralizing antibody response to the yellow fever vaccine in immune 
compromised subjects can be measured at least 28 days after vaccination. This 
can be useful before travel to endemic regions. 
https://www.itg.be/E/Article/yellow-fever-vaccination 
 
 

1.4. Practical considerations 
 
Think of vaccinating patients with chronic medical conditions, those taking  
immunosuppressive treatments, or those who might require immunosuppressive treatment in 
the future even if at that time the patient is (not yet) immunocompromised.  
For many (inactivated and live-attenuated) vaccines, the immunological response is better 
before immunosuppression. Notably vaccination with live-attenuated vaccines needs to be 
considered PRIOR to immunosuppression, because these vaccines are contra-indicated in 
immunocompromised patients. This includes patients who: 
 

 will undergo a solid organ transplantation; 
 might be treated with immunosuppressive medication; 
 are to undergo an elective splenectomy. 

 
 

https://www.itg.be/Files/docs/Reisgeneeskunde/PEP_Rabies_ENG.pdf
https://www.itg.be/E/Article/yellow-fever-vaccination
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Patients with chronic medical conditions also require extra vaccines. In these patients:  
 

 check and update the standard vaccination schedule (in accordance with the national 
recommendations (https://www.health.belgium.be/nl/vaccinatie), bearing in mind the 
contra-indications for live attenuated vaccines in some cases; 

 offer additional disease-specific vaccinations, when indicated; 
 preferably and if feasible also administer inactivated vaccines (e.g. HPV vaccine) 

before onset of immunosuppression, as immune response might be blunted during 
immunosuppression; 

 ask the patient with insistence about possible future travel wishes;  
 respect a 4-week waiting period between administering live vaccines (including MMR, 

varicella and yellow fever) and initiating immunosuppressive medication. Inactivated 
vaccines are preferably administered at least two weeks before initiating 
immunosuppressive medication; 

 in general, it is recommended for immunocompromised patients to plan a Travel 
consultation at least four months prior to travel, especially to a yellow fever endemic 
region. 

 
The vaccination status of the chronically ill and immunocompromised patient has to be 
checked at least once a year. Once again, the general practitioner and the specialist in charge 
of the patient should communicate to state who will in charge of checking vaccination status 
every year. 
Furthermore, think of vaccinating patients’ close contacts as soon as there is confirmation that 
the patient must start immunosuppressive treatment (see chapter 7). 
All treating specialists should provide the treating general practitioner or general paediatrician 
with clear information on the precise vaccination programme of the immunocompromised or 
chronically ill individual and his/her close contacts. Some yellow fever centres have 
programmed specific pretravel consultations for these vulnerable travellers.  
Please check with the respective yellow fever centres. 
https://www.itg.be/Files/docs/Reisgeneeskunde/eADRVACC.pdf 
  
. 
 
 
 
 
 
 
 
 

 
 
 
 

https://www.health.belgium.be/nl/vaccinatie
https://www.itg.be/Files/docs/Reisgeneeskunde/eADRVACC.pdf
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 d
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D
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• 
D
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e
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a
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s
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d
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u
a
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c
lu

d
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g
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h
e
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e
p

a
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s

 B
 a

n
ti
b

o
d

y
 t

it
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) 
w

h
o
 m

ig
h
t 

re
q

u
ir
e
 i

m
m

u
n
o

s
u
p

p
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s
s
iv

e
 

m
e

d
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a
ti
o
n

 B
E

F
O

R
E
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n

it
ia

ti
n
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
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re
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e
n
t,
 a

n
d
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n
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u
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 t
h
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t 
th

e
 b

a
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a
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c
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a
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o
n
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h
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d

u
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e
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 c
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le
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d
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n
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c
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te
d
 s

c
h

e
d

u
le

 f
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v
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ri
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e
ll
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d
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o
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M

M
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 m
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 b

e
 u

s
e
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s
e

e
 f

o
o
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o
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2

.2
.0
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 c
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P

R
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o
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u
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p
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e
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o
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u
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e
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o
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t 
 t
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e
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ti
e

n
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tr

a
v
e
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 f
e

v
e

r 
e

n
d

e
m

ic
 r
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g

io
n
 i
n

 t
h

e
 f

u
tu

re
. 

 

• 
S

tr
o

n
g

ly
 c
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r 
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c
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ti
n
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p
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R

e
c
o
m
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e

n
d
 v

a
c
c
in
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ti
n

g
 c

lo
s
e
 c

o
n
ta

c
ts
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 t
h

e
 p
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ti
e

n
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(s
e

e
 c

h
a
p
te

r 
7
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E
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M

R
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A

d
m

in
is

te
ri
n
g

 t
h
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 v

a
c
c
in

e
 i
s
 c

o
n
tr

a
in

d
ic
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te

d
 f

o
r 

p
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ti
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a
k
in

g
 i
m

m
u

n
o

s
u
p

p
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s
s
iv

e
 m

e
d
ic

a
ti
o
n
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• 
S

e
e
 c

h
a

p
te

r 
5
 f

o
r 

a
 l
is

t 
o
f 

m
e

d
ic

a
ti
o
n

s
 f

o
r 

w
h

ic
h

 t
h

e
re
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s
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n
 a

b
s
o
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 c
o

n
tr

a
in

d
ic

a
ti
o
n

, 
o

r 
n

o
 c

o
n
tr

a
in

d
ic

a
ti
o
n

 a
t 

a
ll 

to
 

g
iv

e
 t

h
e
s
e
 v

a
c
c
in

e
s
. 

W
h
e

n
 i

n
 d

o
u

b
t,
 c

o
n
s
u

lt
 a

 s
p

e
c
ia

lis
t.

 A
ls

o
 s

e
e
 c

h
a

p
te

r 
5

 f
o

r 
th

e
 w

a
it
in

g
 p

e
ri
o

d
s
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h
a
t 

h
a
v
e
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o
 b
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o
b
s
e
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e

d
 (
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b
e
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d
m
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n
g
 t
h

e
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c
c
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e
 a
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e
r 

h
a
v
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g
 d

is
c
o

n
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n

u
e
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u

n
o

s
u
p

p
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s
s
iv

e
 m

e
d
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o
n
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n
d
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2
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b

e
fo

re
 

re
in

it
ia

ti
n
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n
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ft

e
r 

v
a

c
c
in

e
 a

d
m

in
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a

ti
o
n
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U
s
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a
p
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b
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s
h

o
u
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o
t 

b
e
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e

n
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e
r 
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e
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g
e
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6
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n
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ri
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A

d
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in
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ri
n
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h
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a
c
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in
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 c
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r 

p
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g
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m
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u
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o
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u
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p
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e
d
ic

a
ti
o
n
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• 
S

e
e
 c

h
a
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o
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 l
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t 
o
f 
m

e
d
ic

a
ti
o
n

s
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o
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h
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h
 t
h

e
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s
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n
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b
s
o
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 c
o

n
tr

a
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d
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a
ti
o
n

, 
o

r 
n

o
 c

o
n
tr

a
in

d
ic

a
ti
o
n
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t 
a
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g

iv
e

 t
h

e
s
e
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a
c
c
in

e
s
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W

h
e

n
 i
n

 d
o

u
b
t,
 c

o
n
s
u

lt
 a
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p
e

c
ia
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t.

 A
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 s

e
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 c

h
a

p
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5

 f
o

r 
th

e
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it
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ri
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a
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 b
e
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b
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ri
n
g
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h

e
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a
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e
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ft
e
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v
in

g
 d

is
c
o

n
ti
n

u
e

d
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m
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u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n
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n

d
 (

2
) 

b
e
fo

re
 r

e
in

it
ia

ti
n
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
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a
ti
o
n
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ft
e

r 
v
a

c
c
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e
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d
m
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a
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o
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Y
e
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o
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e
v
e
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A
d

m
in

is
te

ri
n
g

 t
h

is
 v

a
c
c
in

e
 i
s
 c

o
n
tr

a
in

d
ic

a
te

d
 f

o
r 

p
a

ti
e
n
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a
k
in

g
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n
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
 

S
e

e
 c

h
a

p
te

r 
5
 f

o
r 

a
 l
is

t 
o
f 

m
e

d
ic

a
ti
o
n

s
 f

o
r 

w
h

ic
h

 t
h

e
re
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s
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n
 a

b
s
o

lu
te

 c
o

n
tr

a
in

d
ic

a
ti
o
n

, 
o

r 
n

o
 c

o
n
tr

a
in

d
ic

a
ti
o
n

 a
t 

a
ll 

to
 

g
iv

e
 t

h
is

 v
a

c
c
in

e
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W
h
e

n
 i
n

 d
o
u

b
t,
 c

o
n
s
u

lt
 a

 s
p

e
c
ia

lis
e

d
 “
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ra

v
e

l 
c
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 A
ls
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 s

e
e
 c

h
a

p
te
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5
 f

o
r 
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e
 w

a
it
in

g
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e
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o
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 t
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a
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 b
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b
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g
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h

e
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c
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 d
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u
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u
p

p
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s
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e
 m

e
d
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b
e
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 r

e
in

it
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ti
n
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
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a
ti
o
n

 a
ft

e
r 

v
a

c
c
in

e
 a
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m
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tr
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n
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y
p
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id
 

fe
v
e
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O
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l 
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o

 n
o

t 
u
s
e
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n
 p

a
ti
e

n
ts
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it
h
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n
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a
m

m
a
to

ry
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o
w

e
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d
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e

a
s
e

s
. 

 


 

A
d

m
in

is
te

ri
n
g

 t
h

is
 v

a
c
c
in

e
 i
s
 c

o
n
tr

a
in

d
ic

a
te

d
 f

o
r 

p
a

ti
e
n

ts
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a
k
in

g
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n
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
 

T
o
 b

e
 r

e
p
la

c
e
d

 b
y
 t

h
e
 i
n

a
c
ti
v
a

te
d

 t
y
p

h
o

id
 f

e
v
e

r 
v
a

c
c
in

e
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  2
.2

.2
. 

S
o

li
d

 o
rg

a
n

 t
ra

n
s
p

la
n

ta
ti

o
n

 (
S

O
T

):
 H

e
a
rt

, 
li

v
e

r,
 k

id
n

e
y
, 

p
a
n

c
re

a
s

, 
lu

n
g

, 
in

te
s
ti

n
e

 

 P
R

IO
R

 T
O

 S
O

T
 


 

R
e

m
e

m
b

e
r 

to
 r

e
-e

v
a

lu
a
te

 a
n
d

, 
if
 r

e
q

u
ir
e

d
, 
c
o

m
p

le
te

 t
h

e
 b

a
s
ic

 v
a

c
c
in

a
ti
o

n
 s

c
h

e
d

u
le

 P
R

IO
R

 t
o

 t
ra

n
s
p
la

n
ta

ti
o
n

. 
S

e
ro

lo
g

y
 c

a
n
 b

e
 c

h
e
c
k
e

d
 

fo
r 

h
e
p

a
ti
ti
s
 A

, 
h

e
p

a
ti
ti
s
 B

, 
v
a

ri
c
e
lla

 z
o

s
te

r 
v
ir
u

s
, 

m
e

a
s
le

s
-m

u
m

p
s
-r

u
b
e

lla
. 

T
h

e
 v

a
c
c
in

a
ti
o

n
 h

is
to

ry
 s

h
o
u

ld
 b

e
 c

h
e
c
k
e
d
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R
e

p
e

a
t 

b
o
o
s
te

r 

v
a

c
c
in

a
ti
o

n
 m

u
s
t 
b

e
 a

d
m

in
is

te
re

d
 a

t 
th

e
 s

a
m

e
 i
n

te
rv

a
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 a
s
 r

e
c
o
m

m
e

n
d

e
d

 f
o

r 
im

m
u

n
o
c
o

m
p

e
te

n
t 
p

e
rs

o
n
s
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
 

R
e

m
e

m
b

e
r 

to
 c

o
m

p
le

te
 t

h
e
 b

a
s

ic
 v

a
c
c

in
a

ti
o

n
 s

c
h

e
d

u
le

 P
R

IO
R

 t
o
 t

ra
n
s
p

la
n
ta

ti
o
n

. 
T

h
e
 h

e
p

a
ti

ti
s

 B
 v

a
c
c
in

a
ti
o

n
 s

h
o
u

ld
 a

lw
a

y
s
 b

e
 

c
a

rr
ie

d
 o

u
t 
p

ri
o

r 
to

 o
rg

a
n
 t
ra

n
s
p

la
n
ta

ti
o

n
 (

a
ls

o
 d

e
te

rm
in

e
 t

h
e
 a

n
ti
b

o
d

y
 t
it
re

).
 I
t 
is

 a
ls

o
 a

d
v
is

a
b
le

 t
o
 v

a
c
c
in

a
te

 a
g

a
in

s
t 

h
e
p

a
ti

ti
s
 A

 b
e
fo

re
 

a
 l
iv

e
r 

tr
a

n
s
p

la
n
ta

ti
o

n
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
 

P
a

ti
e
n

ts
 w

h
o
 h

a
v
e

 n
o
t 
y
e

t 
c
o

n
tr

a
c
te

d
 v

a
ri

c
e
ll

a
 s

h
o

u
ld

 r
e

c
e
iv

e
 t
w

o
 v

a
ri
c
e
lla

-v
a

c
c
in

e
s
 w

it
h

 a
 m

in
im

a
l 
in

te
rv

a
l 
o
f 
4
 w

e
e
k
s
, 
p
ro

v
id

e
d

 t
h

e
re

 

is
 e

n
o

u
g

h
 t
im

e
 (

i.
e
. 
e

ig
h
t 
w

e
e
k
s
 p

ri
o

r 
to

 t
ra

n
s
p

la
n
ta

ti
o
n

).
 I
f 
n

e
c
e
s
s
a

ry
, 
a

n
 a

c
c
e

le
ra

te
d
 s

c
h

e
d

u
le

 f
o

r 
v
a

ri
c

e
ll
a
 (

a
n
d
, 
if
 n

e
e

d
 b

e
, 
fo

r 
M

M
R

) 

m
a

y
 b

e
 u

s
e
d
 (

S
e

e
 f

o
o
tn

o
te

 2
.2

.0
).

 


 

T
im

in
g

 o
f 

v
a

c
c
in

a
ti
o

n
: 
A

im
 f
o

r 
v
a

c
c
in

a
ti
o

n
 p

ri
o
r 

to
 t
ra

n
s
p

la
n
ta

ti
o
n
, 

a
t 

le
a
s
t 
2

 w
e

e
k
s
 b

e
fo

re
 s

ta
rt

 o
f 

im
m

u
n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

 f
o
r 

in
a
c
ti
v
a

te
d

 v
a

c
c
in

e
s
 a

n
d

 a
t 
le

a
s
t 
4

 w
e

e
k
s
 b

e
fo

re
 s

ta
rt

 o
f 

im
m

u
n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

 f
o
r 

liv
e

-a
tt
e

n
u

a
te

d
 v

a
c
c
in

e
s
. 
In

 c
a

s
e

 o
f 

a
n
 

u
rg

e
n
t 
tr

a
n
s
p

la
n
ta

ti
o

n
 o

r 
in

 c
a

s
e

 o
f 

a
n
 i
n

c
o
m

p
le

te
 v

a
c
c
in

a
ti
o

n
 s

c
h

e
d

u
le

 d
ia

g
n

o
s
e

d
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ft
e

r 
tr

a
n
s
p

la
n
ta

ti
o

n
, 

a
d
d

it
io

n
a

l 
in

a
c
ti
v
a

te
d
 

v
a

c
c
in

e
s
 c

a
n
 b

e
 a

d
m

in
is

te
re

d
 f
ro

m
 6

 m
o

n
th

s
 a

ft
e
r 

tr
a

n
s
p

la
n
ta

ti
o

n
, 
ta

k
in

g
 i
n
to

 a
c
c
o

u
n
t 
th

e
 c

u
rr

e
n
t 
le

v
e

l 
o

f 
im

m
u

n
o
s
u

p
p

re
s
s
io

n
 a

n
d

 t
h

e
 

e
x
p

e
c
te

d
 d

u
ra

ti
o

n
 o

f 
in

te
n

s
e
 i
m

m
u

n
o

s
u
p

p
re

s
s
io

n
 i
n

 t
h

e
 f
o

llo
w

in
g

 w
e

e
k
s
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 c
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n
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e
r 

v
a

c
c
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a
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n

g
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s
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y
e
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 f
e

v
e
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P

R
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R
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 4

 w
e

e
k
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 t
ra

n
s
p

la
n
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ti
o
n
 p

a
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u
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y
 i
f 
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e
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 i
s
 t
h

e
 l
ik

e
lih

o
o

d
 t

h
a
t 
th

e
 

p
a
ti
e

n
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tr
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v
e
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 t
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e
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w

 f
e

v
e

r 
e

n
d

e
m

ic
 r

e
g

io
n
 i
n

 t
h

e
 f

u
tu

re
. 

 


 

R
e

c
o
m

m
e

n
d
 v

a
c
c
in

a
ti
n

g
 p

e
o

p
le

 c
lo

s
e

 c
o

n
ta

c
ts

 t
o
 t

h
e
 p

a
ti
e

n
t 
(s

e
e
 c

h
a
p
te

r 
7
).
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A
F

T
E

R
  
S

O
T

 


 

D
e

p
e

n
d

in
g

 o
n
 t

h
e
 r

e
c
o
v
e

ry
 o

f 
c
e

llu
la

r 
im

m
u

n
it
y
, 

it
 i
s
 a

d
v
is

e
d
 t

o
 w

a
it
 f

o
r 

6
 t

o
 1

2
 m

o
n

th
s

 a
ft

e
r 

th
e
 t

ra
n
s
p

la
n
ta

ti
o
n

 b
e
fo

re
 a

d
m

in
is

te
ri
n
g

 
in

a
c

ti
v
a

te
d

 v
a

c
c

in
e

s
. 
 


 

L
iv

e
 
v
a

c
c

in
e

s
 
(a

g
a

in
s
t 

M
M

R
, 

v
a

ri
c
e
lla

, 
y
e

llo
w

 
fe

v
e

r)
 
c
a

n
n

o
t 

b
e
 
a

d
m

in
is

te
re

d
 
b

e
c
a

u
s
e

 
o
f 

th
e
 
o

b
lig

a
to

ry
 
m

a
n
d

a
to

ry
 
c
o

n
ti
n

u
o

u
s
 

im
m

u
n
o

s
u
p

p
re

s
s
io

n
; 

o
n
ly

 i
n

 e
x
tr

e
m

e
ly

 r
a

re
 c

a
s
e
s
 w

h
e
re

 t
h

e
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

 c
a

n
 b

e
 d

is
c
o

n
ti
n

u
e

d
 a

ft
e

r 
a

ll,
 v

a
c
c
in

a
ti
o

n
 

c
a

n
 b

e
 c

o
n
s
id

e
re

d
 a

s
 f

ro
m

 1
2
 t

o
 2

4
 m

o
n

th
s

 a
ft
e

r 
th

e
 t

ra
n
s
p

la
n
ta

ti
o

n
, 

d
e
p

e
n

d
in

g
 o

n
 t

h
e
 d

e
g

re
e
 o

f 
c
e

llu
la

r 
im

m
u

n
o

s
u
p

p
re

s
s
io

n
 (

to
 b

e
 

d
e
te

rm
in

e
d

 b
y
 a

 s
p

e
c
ia

lis
t)

.Y
e

t 
th

e
re

 a
re

 a
 f

e
w

 s
tu

d
ie

s
 i
n

 w
h

ic
h

 l
iv

e
 v

a
c
c
in

e
s
 a

g
a

in
s
t 

M
M

R
 a

n
d

 v
a

ri
c
e
lla

 w
e

re
 a

d
m

in
is

te
re

d
 t

o
 s

m
a

ll 
n

u
m

b
e
rs

 o
f 

p
a
e

d
ia

tr
ic

 p
a
ti
e

n
ts

 a
ft
e

r 
liv

e
r 

tr
a

n
s
p

la
n

ta
ti
o
n
 o

n
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

. 

IN
A

C
T

IV
A

T
E

D
 V

A
C

C
IN

E
S

 

H
e

p
a

ti
ti

s
 B

 

 

H
e

p
a

ti
ti
s
 B

 v
a

c
c
in

a
ti
o

n
 s

h
o
u

ld
 a

lw
a

y
s
 b

e
 c

o
m

p
le

te
d
 p

ri
o
r 

to
 o

rg
a

n
 t

ra
n
s
p

la
n
ta

ti
o
n
 (

s
e

e
 f
o

o
tn

o
te

 2
.2

.0
).

  

L
IV

E
 V

A
C

C
IN

E
S

 

R
o

ta
v
ir

u
s

 

 

U
s
u

a
lly

 n
o
t 

a
p
p

lic
a

b
le

: 
s
h

o
u

ld
 n

o
t 

b
e
 g

iv
e

n
 a

ft
e
r 

th
e
 a

g
e

 o
f 

6
 m

o
n
th

s
 

V
a

ri
c

e
ll
a
 


 

In
 c

h
ild

re
n

 w
h

o
 a

re
 t

re
a
te

d
 w

it
h

 a
 l
o

w
 l
e

v
e

l 
o

f 
im

m
u

n
o

s
u
p

p
re

s
s
io

n
 f

o
r 

a
 l
o

n
g

 p
e
ri
o

d
 o

f 
ti
m

e
, 

v
a

ri
c
e
lla

 v
a

c
c
in

a
ti
o

n
 c

a
n
 

b
e
 c

o
n
s
id

e
re

d
 p

o
s
t-

liv
e

r 
tr

a
n
s
p

la
n
ta

ti
o

n
 (

to
 b

e
 d

is
c
u

s
s
e
d

 w
it
h

 a
 P

ID
 s

p
e
c
ia

lis
t)

. 


 

In
 c

a
s
e
 o

f 
e

x
p

o
s
u

re
 o

f 
a
 n

a
ïv

e
 t
ra

n
s
p

la
n
t 
p

a
ti
e

n
t 
to

 p
a
ti
e

n
t 
w

it
h

 v
a

ri
c
e
lla

 (
w

it
h

 r
a

s
h
),

 a
d
m

in
is

tr
a

ti
o
n
 o

f 
im

m
u

n
o
g

lo
b
u

lin
s
 

is
 r

e
c
o
m

m
e

n
d

e
d
, 

e
it
h

e
r 

p
o
ly

c
lo

n
a

l 
im

m
u

n
o

g
lo

b
u

lin
s
 (

w
it
h

 c
o

n
fi
rm

e
d
 h

ig
h

 l
e

v
e

l 
o
f 

v
a

ri
c
e
lla

 I
g

G
 t

it
e
rs

) 
o

r 
s
p

e
c
if
ic

 
im

m
u

n
o
g

lo
b
u

lin
s
. 

S
p

e
c
if
ic

 i
m

m
u

n
o
g

lo
b
u

lin
s
 a

re
 c

u
rr

e
n
tl
y
 n

o
t 

a
v
a

ila
b
le

 i
n

 B
e

lg
iu

m
 a

n
d

 a
re

 v
e

ry
 e

x
p

e
n

s
iv

e
 f

o
r 

th
e
 

p
a
ti
e

n
t.
 I

n
 n

a
ïv

e
 e

x
p

o
s
e

d
 p

a
ti
e

n
t 
p

re
v
e

n
ti
v
e

 t
re

a
tm

e
n
t 
w

it
h

 (
v
a

l-
)a

c
y
c
lo

v
ir
 i
s
 g

iv
e

n
 f

o
r 

7
 t

o
 1

4
 d

a
y
s
. 
 

L
IV

E
 T

R
A

V
E

L
 V

A
C

C
IN

E
S

  

Y
e

ll
o

w
 f

e
v
e

r 

 

N
o

 v
a

c
c
in

a
ti
o

n
 a

s
 l

o
n
g

 a
s
 t

h
e
 s

ta
te

 o
f 

im
m

u
n
o

s
u

p
p

re
s
s
io

n
 p

e
rs

is
ts

 a
ft

e
r 

th
e
 t

ra
n
s
p

la
n
ta

ti
o

n
 (

w
a

it
 f

o
r 

a
t 

le
a
s
t 

th
re

e
 

m
o

n
th

s
 a

ft
e

r 
e

n
d

in
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 t

h
e
ra

p
y
; 
y
e

t 
it
 i
s
 u

s
u
a

lly
 i
m

p
o
s
s
ib

le
 t

o
 d

is
c
o

n
ti
n

u
e

 t
h

e
 l
a

tt
e
r)

. 
 

  
 

2
.2

.3
. 

H
a

e
m

a
to

lo
g

ic
a
l 

m
a

li
g

n
a

n
c

ie
s
 a

ft
e

r 
re

c
e
iv

in
g

 c
h

e
m

o
th

e
ra

p
y
 


 

F
o
r 

c
h

ild
re

n
 w

h
o

 a
re

 r
e

c
e

iv
in

g
 c

h
e

m
o

th
e
ra

p
y
, 

th
e
 b

a
s

ic
 v

a
c
c

in
a

ti
o

n
 s

c
h

e
d

u
le

s
 i
n

it
ia

te
d

 p
ri

o
r 

to
 t

h
e
 d

is
o

rd
e
r 

s
h

o
u

ld
 b

e
 

c
o

n
ti

n
u

e
d

 w
it

h
o

u
t 

e
x
tr

a
 b

o
o

s
te

r 


 

C
h

ild
re

n
 w

h
o
 h

a
d

 a
lr

e
a
d

y
 r

e
c

e
iv

e
d

 t
h

e
 f

u
ll
 b

a
s
ic

 s
c

h
e
d

u
le

 b
e
fo

re
 t
h

e
 o

n
s
e
t 

o
f 
th

e
 d

is
e

a
s
e
 s

h
o
u

ld
 r

e
c

e
iv

e
 b

o
o

s
te

r 
d

o
s

e
s

 o
f 

a
ll
 

v
a

c
c

in
e

s
 (

H
a

e
m

o
p
h

ilu
s
, 
M

M
R

, 
T

e
ta

n
u

s
, 

D
ip

h
th

e
ri
a

, 
P

o
lio

, 
H

e
p
a
ti
ti
s
 B

, 
M

e
n
in

g
o

c
o
q

u
e
 A

C
W

Y
, 
B

o
rd

e
te

lla
 p

e
rt

u
s
s
is

, 
a

n
d

 
P

n
e
u

m
o

c
o

c
c
u

s
).

T
h

is
 v

a
c
c
in

a
ti
o

n
 n

e
e

d
s
 t
o
 b

e
 p

la
n

n
e

d
 3

 a
n
d
 6

 m
o

n
th

s
 a

ft
e

r 
fi
n

a
liz

a
ti
o
n

 o
f 

c
h

e
m

o
th

e
ra

p
y
 f

o
r 

in
a
c
ti
v
e

 a
n

d
 l
iv

e
 

a
tt

e
n
u

a
te

d
 v

a
c
c
in

e
s
 r

e
s
p
e

c
ti
v
e

ly
. 

A
n

ti
b
o

d
ie

s
 c

a
n
 b

e
 c

h
e
c
k
e

d
 a

g
a

in
s
t 
M

M
R

 a
n
d

 H
e
p

a
ti
ti
s
 B

. 


 

In
a
c

ti
v
a

te
d

 v
a

c
c

in
e

s
 c

a
n

 b
e

 a
d
m

in
is

te
re

d
 a

s
 o

f 
3

 m
o

n
th

s
 a

ft
e
r 

th
e
 e

n
d
 o

f 
c
h

e
m

o
th

e
ra

p
y
. 

 


 

L
iv

e
 v

a
c
c

in
e

s
 c

a
n
 o

n
ly

 b
e
 a

d
m

in
is

te
re

d
 a

s
 o

f 
6
 m

o
n

th
s
 a

ft
e

r 
th

e
 e

n
d

 o
f 
c
h

e
m

o
th

e
ra

p
y
. 

 


 

A
ft

e
r 

e
x
te

n
s
iv

e
 r

a
d

io
th

e
ra

p
y
 (

c
o

n
s
u

lt
 a

 s
p

e
c
ia

lis
t)

, 
th

e
re

 s
h

o
u

ld
 b

e
 a

 3
-m

o
n

th
 w

a
it

in
g

 p
e
ri

o
d

 b
e
fo

re
 a

d
m

in
is

te
ri
n

g
 l

iv
e

 v
a

c
c

in
e

s
. 
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R
o

ta
v
ir

u
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T

h
e
re

 a
re

 n
o
 d

a
ta

 a
v
a

ila
b

le
 t

o
 d

a
te

 o
n
 t

h
e
 s

a
fe

ty
 a

n
d

 e
ff

ic
a
c
y
 o

f 
th

e
 v

a
c
c
in

e
 i
n

 i
n
fa

n
ts

 u
n
d

e
r 

th
e
 a

g
e
 o

f 
6

 m
o

n
th

s
 s

u
ff

e
ri
n

g
 

fr
o
m

 l
e

u
k
a

e
m

ia
, 

ly
m

p
h
o
m

a
 o

r 
o
th

e
r 

o
n
c
o

lo
g

ic
a

l 
c
o

n
d

it
io

n
s
. 
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 2
.2

.4
. 

H
e

m
a
to

p
o

ie
ti

c
 s

te
m

 c
e
ll
 t

ra
n

s
p

la
n

ta
ti

o
n

 (
H

S
C

T
) 

P
R

IO
R

 T
O

 H
S

C
T

 


 

T
 c

e
ll 

m
e
m

o
ry

 o
f 

th
e
 p

a
ti
e

n
t 

is
 u

s
u
a

lly
 l
o

s
t 

a
ft

e
r 

H
S

C
T

. 
H

o
w

e
v
e

r,
 c

ir
c
u

la
ti
n
g

 a
n
ti
b

o
d

ie
s
 w

ill
 p

e
rs

is
t 

fo
r 

s
e

v
e

ra
l 
w

e
e
k
s
 t

o
 m

o
n
th

s
 p

o
s
t-

tr
a

n
s
p

la
n
t 
a

n
d
 w

ill
 p

ro
te

c
t 
th

e
 p

a
ti
e

n
t 

d
u
ri
n
g

 t
h

is
 v

e
ry

 v
u

ln
e
ra

b
le

 e
a

rl
y
 p

o
s
t-

tr
a
n

s
p
la

n
t 

p
e
ri
o

d
. 


 

R
e

m
e

m
b

e
r 

to
 c

o
m

p
le

te
 t
h

e
 b

a
s

ic
 v

a
c
c

in
a

ti
o

n
 s

c
h

e
d

u
le

 P
R

IO
R

 t
o

 t
h

e
 t
ra

n
s
p
la

n
ta

ti
o
n

. 
 


 

V
a

c
c

in
a

ti
n

g
 a

g
a
in

s
t 

h
e
p

a
ti

ti
s
 B

 s
h

o
u

ld
 a

lw
a

y
s
 b

e
 d

o
n

e
 p

ri
o

r 
to

 t
ra

n
s
p

la
n
ta

ti
o
n

 (
a

n
ti
b

o
d

y
 t

it
re

 s
h
o

u
ld

 b
e

 >
 1

0
0

 I
U

).
  


 

A
 h

e
p

a
ti

ti
s
 B

 n
a
ïv

e
 p

a
ti

e
n

t 
re

c
e
iv

in
g

 a
 g

ra
ft

 f
ro

m
 a

 h
e
p

a
ti

ti
s

 B
 p

o
s

it
iv

e
 d

o
n

o
r 

(s
h

o
w

n
 b

y
 h

e
p

a
ti

ti
s
 B

 s
u

rf
a

c
e
 a

n
ti

g
e
n

 (
H

b
s

A
g

) 
p

o
s

it
iv

it
y
),

 
s

h
o

u
ld

 
b

e
 

v
a

c
c

in
a

te
d

 
b

e
fo

re
 

tr
a

n
s

p
la

n
ta

ti
o

n
. 

Id
e
a

lly
, 

th
e
 

tw
o

 
in

it
ia

l 
d

o
s
e

s
 

s
h

o
u

ld
 

b
e
 

g
iv

e
n
 

p
ri
o
r 

to
 

in
d
u

c
ti
o
n

 
c
h

e
m

o
th

e
ra

p
y
, 

a
s
 t

h
e
 r

e
s
p

o
n

s
e
 t

o
 v

a
c
c
in

a
ti
o

n
 i
s
 p

o
o

r 
in

 p
a
ti
e

n
ts

 i
m

m
e

d
ia

te
ly

 a
ft

e
r 

th
e
ra

p
y
. 

A
 t

h
ir
d
 d

o
s
e
 s

h
o
u

ld
 b

e
 g

iv
e

n
 s

ix
 m

o
n
th

s
 

la
te

r,
 i
d

e
a

lly
 a

ls
o

 p
ri
o

r 
to

 t
ra

n
s
p

la
n
ta

ti
o

n
, 
b

u
t 
o

n
ly

 i
f 

it
’s

 s
a
fe

 t
o
 p

o
s
tp

o
n

e
 i
t.
 A

n
ti
b
o

d
y
 t

it
e

rs
 s

h
o
u

ld
 b

e
 m

e
a
s
u

re
d
 4

-8
 w

e
e
k
s
 a

ft
e

r 
th

e
 l
a

s
t 

d
o
s
e

. 


 

In
fl

u
e
n

z
a
: 

A
 r

e
c
e
n
t 
C

o
c
h

ra
n

e
 m

e
ta

-a
n
a

ly
s
is

 c
o

n
c
lu

d
e

d
 t
h

a
t 
a

lt
h

o
u
g

h
 t
h

e
 e

v
id

e
n

c
e
 is

 w
e

a
k
, 
it
 is

 in
 f
a

v
o

u
r 

o
f 
v
a

c
c
in

a
ti
n

g
 a

ll 
p

a
ti
e

n
ts

 w
it
h
 

c
a

n
c
e

r,
 a

s
 w

e
ll 

a
s
 t

h
e
ir
 c

a
re

g
iv

e
rs

. 
A

s
 f

o
r 

a
llo

g
e

n
e

ic
 s

te
m

 c
e

ll 
tr

a
n
s
p

la
n
t 

re
c
ip

ie
n
ts

, 
a

 r
a

n
d

o
m

iz
e

d
 c

o
n
tr

o
lle

d
 t

ri
a

l 
c
o
m

p
a
ri

n
g

 n
o
 

v
a

c
c
in

a
ti
o

n
, 

re
c
ip

ie
n
t 

v
a

c
c
in

a
ti
o

n
 a

n
d

 d
o
n

o
r 

v
a

c
c
in

a
ti
o

n
 p

re
tr

a
n
s
p

la
n
t 

s
h

o
w

e
d
 s

ig
n

if
ic

a
n
tl
y
 i
m

p
ro

v
e

d
 a

n
ti
b

o
d

y
 t

it
e

rs
 t

o
 H

1
 a

n
d
 H

3
 A

g
s
 

if
 t
h

e
 p

a
ti
e

n
t 
w

a
s
 v

a
c
c
in

a
te

d
 p
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n
s
p
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n
t.
 T

h
e
 im

m
u

n
it
y
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o
w

e
v
e
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d

o
e

s
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e
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v
e
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m

e
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T

h
e
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u
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 c
o

n
c
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d
e

d
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h

a
t 
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 m
a
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e
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u

n
e
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e

s
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o

n
s
e
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p

a
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e

n
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h

o
u
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 r
e

c
e
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e
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 b
o
o

s
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r 
e
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y
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e
r 
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a
n
s
p
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n

t 
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 m
o
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th

s
) 

–
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e

e
 b
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lo

w
. 
O

f 
c
o

u
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e
, 
o
th

e
r 
m

e
a
s
u
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s
 s

h
o
u

ld
 

b
e
 t

a
k
e

n
 t

o
 m
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e
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h
e

 r
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k
 o

f 
in

fl
u

e
n

z
a
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n
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c
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o

n
 i

n
 t
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n
s
p
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n
t 

p
a
ti
e

n
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b

y
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o
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g
 c

o
n
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c
t 

w
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o
s
s
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n
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c
te

d
 p

e
o

p
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n
d
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y
 

v
a

c
c
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a
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n

g
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s
e
 c

o
n
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c
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. 


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e

c
o

m
m

e
n

d
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a
c
c
in

a
ti
n
g
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lo

s
e

 c
o

n
ta

c
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n
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n
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a
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c
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, 
m

e
a
s
le

s
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m

u
m
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s
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n
d
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u
b
e
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a
c
c
in

e
s
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
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h
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o
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f 
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o
n
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r-

v
a

c
c
in
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o

n
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s
 c
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n
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o
v
e
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l 
b
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a
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e
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f 
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s
. 
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o
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e
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e
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h
e
 b
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n
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t 
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f 
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n

o
r 
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a

c
c
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o

n
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s
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e
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w
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d

 c
o
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 d
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b
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e
v
e
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 c
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T

h
e
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s
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o
m
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v
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e
n

c
e
 f
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r 

a
 b

e
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e
r 
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u
n
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o
s
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n
s
p
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h
e
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e
c
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n
t 
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h
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 d
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n

o
r 

h
a
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 b
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e

n
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o
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d
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it
h

 t
e
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n

u
s
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o
x
o

id
, 

p
n
e

u
m

o
c
o
c
c
a

l 
v
a

c
c
in

e
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c
o

n
ju

g
a
te

d
) 

a
n
d
 

H
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 b
e
fo

re
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o
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c
ti
o
n
. 
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 t

h
e
 r

e
c
ip

ie
n
t 
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o
th
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e
p
a

ti
ti
s
 B

 c
o
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n
ti
b

o
d

y
 (

H
b

c
A

b
) 

a
n
d

 h
e
p

a
ti
ti
s
 B

 s
u
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a

c
e
 a

n
ti
b

o
d

y
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H
b

s
A

b
) 

p
o
s
it
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e
, 

v
a

c
c
in

a
ti
n

g
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h
e
 d
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n
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r 
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e
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u

c
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h
e
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k
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e
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e
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e
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n
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c
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 c
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c
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S
C
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c
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a

s
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e
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 d
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a

c
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 r
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m
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e
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c
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h
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 d
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n
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r 

o
f 

a
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B
V
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o
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c
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 b
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 d
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
 

In
fl
u

e
n

z
a

 v
a

c
c
in

a
ti
o

n
 f

o
r 

d
o
n

o
rs

: 
a
 r

a
n
d

o
m

iz
e

d
 c
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c
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a
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 d
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c
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
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 f
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b

a
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a

c
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o
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c
h
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d
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 b
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 r
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h
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c
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 m
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d
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p
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 d
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c
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c
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C
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p
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c
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 b
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 t
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 f
o
r 

v
a

c
c
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p
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d
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 c
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n
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b
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 b
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
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T

h
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e
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 b
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e
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e
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u
g
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c
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b
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c
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 c
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n
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n
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c
c
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o
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e
x
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h
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u
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h
 p
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n
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 b
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o
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n
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IV
-i
n
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c
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d
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o
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e
r 

s
h
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u
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e
re
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 b
e
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v
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d
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m
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a
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d
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a
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e
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p
y
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o
u
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 b
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s
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 d
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o
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c
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b
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h

e
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c
h
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d
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 b
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 b
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c
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c
y
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c
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v
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 b
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d
m

in
is

te
re

d
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o
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a
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ll 

h
a

v
e
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 b
e
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e
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o
llo
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g
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a

c
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e
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 b

e
 c

o
n
s
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g
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g
re
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m
u

n
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d
e
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c
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n
c
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a

n
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o

v
ir
a
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e
a
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e
n
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 d
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o
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e
a
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e
n
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a

n
d
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m

m
u
n
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g
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a
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e
c
o
v
e
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 r
e
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n
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a
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n
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d

d
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 r
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s
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r 
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n
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l 
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o
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o
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V
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c
e
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M

M
R
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m

e
a

s
le

s
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m

u
m

p
s
, 

ru
b

e
ll
a

),
 y

e
ll

o
w

 f
e

v
e
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 o

ra
l 
p

o
li
o

 v
a

c
c

in
e
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n

d
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o
ta

v
ir

u
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o
n

tr
a

in
d
ic

a
te

d
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n

 c
a

s
e
 o
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s
e
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e

re
 

im
m

u
n
o

s
u
p

p
re

s
s
io

n
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 c
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h
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 t
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c
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 c
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 p
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• 
P

a
ti
e
n

ts
 w

h
o
 h

a
v
e

 n
o
t 
y
e

t 
c
o

n
tr

a
c
te

d
 v

a
ri

c
e
ll
a

 s
h
o

u
ld

 r
e

c
e
iv

e
 t
h

e
 v

a
ri
c
e
lla

 v
a

c
c
in

e
, 
p

ro
v
id

e
d

 t
h

e
re

 i
s
 e

n
o

u
g

h
 t
im

e
. 
If

 n
e
c
e
s
s
a

ry
, 
a

n
 a

c
c
e
le

ra
te

d
 

s
c
h

e
d

u
le

 f
o
r 

v
a

ri
c

e
ll

a
 a

n
d

 f
o
r 

M
M

R
 m

a
y
 b

e
 u

s
e
d

: 
S

e
e
 f

o
o

tn
o
te

 2
.4

.0
. 

• 
If
 a

p
p

ro
p
ri
a

te
, 

c
o

n
s
id

e
r 

v
a

c
c
in

a
ti
n

g
 a

g
a

in
s
t 

y
e

ll
o

w
 f

e
v
e

r 
P

R
IO

R
 t

o
 i
n

it
ia

ti
n

g
 t

h
e
 m

e
d
ic

a
ti
o

n
 w

h
e
n

 t
ra

v
e

lli
n

g
 t

o
 a

 y
e

llo
w

 f
e

v
e

r 
e

n
d

e
m

ic
 r

e
g

io
n
 i
n
 

th
e
 f
u

tu
re

 i
s
 n

o
t 
e

x
c
lu

d
e

d
. 

Superior Health Council 
www.shc-belgium.be 

 

https://www.health.belgium.be/nl/advies-9212-varicella
https://www.health.belgium.be/nl/vaccinatie
https://www.itg.be/Files/docs/Reisgeneeskunde/PEP_Rabies_ENG.pdf
https://www.itg.be/Files/docs/Reisgeneeskunde/ejapenc.pdf
https://www.health.belgium.be/sites/default/files/uploads/fields/fpshealth_theme_file/shc_9435_tbe.pdf
https://www.itg.be/E/Article/yellow-fever-vaccination


2
8
  

 

Superior Health Council 
www.shc-belgium.be 

 

• 
R

e
c
o
m

m
e

n
d
 v

a
c
c
in

a
ti
n

g
 c

lo
s
e
 c

o
n
ta

c
ts

 o
f 
th

e
 p

a
ti
e

n
t 

(c
h

a
p
te

r 
7

).
  

L
IV

E
 V

A
C

C
IN

E
S

 

M
M

R
  

 
• 

A
d

m
in

is
te

ri
n
g

 t
h

is
 v

a
c
c
in

e
 i
s
 c

o
n
tr

a
in

d
ic

a
te

d
 f

o
r 

p
a

ti
e
n

ts
 t

a
k
in

g
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

. 
 


 

S
e

e
 c
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 l
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 c
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 c
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 d
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 r
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 c

o
n
tr

a
in

d
ic

a
te

d
 f

o
r 

p
a

ti
e
n

ts
 t

a
k
in

g
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

. 
 

• 
S

e
e
 c

h
a

p
te

r 
5
 f
o

r 
a

 l
is

t 
o
f 
th

e
 m

e
d
ic

a
ti
o
n

 f
o

r 
w

h
ic

h
 t

h
e
re

 i
s
 a

n
 a

b
s
o

lu
te

 c
o
n

tr
a

in
d
ic

a
ti
o
n

 o
r 

n
o
 c

o
n
tr

a
in

d
ic

a
ti
o
n

 a
t 

a
ll.

 W
h
e

n
 i
n

 
d

o
u

b
t,
 c

o
n
s
u

lt
 a

 s
p

e
c
ia

lis
t.
 A

ls
o

 s
e

e
 c

h
a

p
te

r 
5
 f

o
r 

th
e
 w

a
it
in

g
 p

e
ri
o

d
s
 t
h

a
t 
h

a
v
e

 t
o

 b
e
 o

b
s
e
rv

e
d
 (

1
) 

b
e
fo

re
 a

d
m

in
is

te
ri
n

g
 t

h
e
 

v
a

c
c
in

e
 a

ft
e

r 
h

a
v
in

g
 d

is
c
o

n
ti
n

u
e

d
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

 a
n

d
 (

2
) 

b
e
fo

re
 r

e
in

it
ia

ti
n
g

 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n
 

a
ft

e
r 

v
a

c
c
in

e
 a

d
m

in
is

tr
a

ti
o

n
. 

 

L
iv

e
 

a
tt

e
n

u
a
te

d
 

z
o

s
te

r 

• 
F

o
r 

a
d
u

lt
s
 a

g
e

d
 6

0
 a

n
d
 u

p
. 

D
e
fi
n

it
iv

e
 r

e
c
o
m

m
e

n
d
a

ti
o
n

s
 w

ill
 b

e
 i
s
s
u

e
d

 w
h

e
n

 t
h

e
re

 a
re

 e
n

o
u
g

h
 s

c
ie

n
ti
fi
c
 d

a
ta

 a
v
a

ila
b
le

 f
o
r 

im
m

u
n
o

c
o
m

p
ro

m
is

e
d
 a

d
u

lt
s
 (

h
tt

p
s
:/
/w

w
w

.h
e
a

lt
h

.b
e

lg
iu

m
.b

e
/n

l/
v
a

c
c
in

a
ti
e

).
  
 

• 
A

d
m

in
is

te
ri
n
g

 t
h

is
 v

a
c
c
in

e
 i
s
 c

o
n
tr

a
in

d
ic

a
te

d
 f

o
r 

p
a

ti
e
n

ts
 t

a
k
in

g
 i
m

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

. 
 


 

S
e

e
 c

h
a

p
te

r 
5

 f
o

r 
a

 l
is

t 
o
f 

th
e
 m

e
d
ic

a
ti
o
n

 f
o

r 
w

h
ic

h
 t

h
e
re

 i
s
 a

n
 a

b
s
o

lu
te

 c
o

n
tr

a
in

d
ic

a
ti
o
n

 o
r 

n
o
 c

o
n
tr

a
in

d
ic

a
ti
o
n

 a
t 

a
ll 

(e
.g

. 
lo

w
-

d
o
s
e

 c
o

rt
ic

o
s
te

ro
id

s
).

  
W

h
e
n

 i
n

 d
o
u

b
t,
 c

o
n
s
u

lt
 a

 s
p

e
c
ia

lis
t.

 A
ls

o
 s

e
e
 c

h
a

p
te

r 
5
 f

o
r 

th
e
 w

a
it
in

g
 p

e
ri
o

d
s
 t

h
a
t 

h
a
v
e

 t
o

 b
e
 o

b
s
e

rv
e

d
 

(1
) 

b
e
fo

re
 
a

d
m

in
is

te
ri
n

g
 
th

e
 
v
a

c
c
in

e
 
a
ft

e
r 

h
a
v
in

g
 
d

is
c
o

n
ti
n

u
e

d
 
im

m
u

n
o

s
u
p

p
re

s
s
iv

e
 
m

e
d
ic

a
ti
o
n

 
a

n
d

 
(2

) 
b

e
fo

re
 
re

in
it
ia

ti
n
g

 
im

m
u

n
o

s
u
p

p
re

s
s
iv

e
 m

e
d
ic

a
ti
o
n

 a
ft

e
r 

v
a

c
c
in

e
 a

d
m

in
is

tr
a

ti
o
n

. 
 


 

E
x
c
e

p
ti
o

n
: 

T
re

a
tm

e
n
t 

w
it
h

 l
o

w
 d

o
s
e

s
 o

f 
im

m
u

n
o

s
u

p
p

re
s
s
iv

e
 m

e
d
ic

a
ti
o
n
 s

u
c
h
 a

s
 m

e
th

o
tr

e
x
a

te
 (

≤
0

.4
 m

g
/k

g
/w

e
e
k
),

 a
z
a

th
io

p
ri
n

e
 

(<
3
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 m
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b
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p
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n
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b
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p
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d
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5. LIST OF (POTENTIALLY) IMMUNOSUPPRESSIVE MEDICATIONS 
 
In order to find the brand names of the various medications, see:  
Gecommentarieerd Geneesmiddelen Repertorium (Belgisch Centrum voor 
Farmacotherapeutische informatie; www.bcfi.be) 
Répertoire Commenté des Médicaments (Centre Belge d’Information Pharmaco 
thérapeutique; www.cbip.be) 
 
The list of immunosuppressive medication is long. There is a continuous introduction of new 
monoclonal antibodies. The best moment for vaccination is before the start of 
immunosuppressive medication. At that moment, the function of the immune system is still 
intact and there will be an optimal response to vaccination. In addition, live-attenuated 
vaccines (Yellow Fever, Varicella-Zoster, Measles-Mumps-Rubella) are contra-indicated 
during immunosuppressive therapy. The interval after which a live-attenuated vaccine can 
safely be given after cessation of immunosuppressive therapy is dependent on 
pharmacokinetic and pharmacodynamics characteristics of the medication in question. 
 
Pharmacokinetics: As a rule of thumb there are no significant concentrations of a medication 
present after five times the elimination half-life. 
Pharmacodynamics: The suppressive effect on the immune system can last longer than the 
presence of detectable concentrations in the blood. In anti-cytokine drugs the 
immunosuppressive effects after clearance in the serum will be of shorter duration than in 
drugs that inhibit cell division and cell function. As a rule of thumb the immunosuppressive 
effect after stopping a drug will be waned 2 weeks after elimination of anti-cytokine drugs and 
4 week after elimination of other drugs, unless there are other data found in the literature. 
 
Table 2 summarizes the safe interval after which a live-attenuated vaccine can safely be given, 
taken the above considerations into account,  
  
There are several drugs known that can lead to prolonged suppression of T and B 
lymphocytes: Obinutuzumab, Rituximab, Alemtuzumab. In the table there is a minimum 
duration indicated before a live-attenuated vaccine can be given, provided that the absolute 
CD4+ T-lymphocytes, CD8+ T-lymphocytes and B-lymphocytes are within the normal range. 
  

Table: Safe interval of live-attenuated vaccines  

Medication Elimination  
half-life  

Safety 
margin  
(in 
weeks) 

Recommended interval: 5 xt 1/2 
+ safety margin 
before vaccination 

high dose prednisone  
> 1mg/kg/d, > 14 days 
(children) 
> 20 mg/d, > 14 days 
(adults) 

6 hours 4 1 month 

Methotrexate low dose: 
≤0.4 mg/kg/week or ≤20 
mg  (adults) 
 

3-17 hours  Individual assessment* 

Methotrexate high dose 
>0.4 mg/kg/week or >20 mg  
(adults) 

3-17 hours 4 
 
4 

1 month 
 
1 month 

6-mercaptopurine 5 hours 4 1 month 

http://www.bcfi.be/
http://www.cbip.be/
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Medication Elimination  
half-life  

Safety 
margin  
(in 
weeks) 

Recommended interval: 5 xt 1/2 
+ safety margin 
before vaccination 

Azathioprine 5 days 4 2 month¶ 

Basiliximab 4-10 days 4 3 month 

Belatacept 8-10 days 4 3 month 

Cyclosporine 6 hours 4 1 month 

Everomilus 30 hours 4 6 weeks 

Fotemustine 83 hours 4 6 weeks 

Leflunomide     2 years** 

Mitotranxone 12 days 4 3 month 

Mycophenolate mofenil 12-18 hours 4 1 month 

Sirolimus 50-70 hours 4 6 weeks 

Tacrolimus 12-15 hours 4 1 month     

Medications for IMID       

Abatacept 13 (8-25) days 2 3-4 months 

Alemtuzumab     6 months‡ 

Anakinra 6 hours 2 2 weeks 

Apremilast 9 hours 2 2 weeks 

Baricitinib 12,5 hours 2 2 weeks 

Belimumab 19 days 4  4 months 

Canakinumab 26 days 2 5 months 

Daclizumab 21 days 4 6 months 

Eculizumab 8-20 days 4 6 months° 

Fingolimod 6-9 days 4 3 months 

Ixekizumab 13 days 4 3 months 

Natalizumab 16 days 4 3 months 

Secukinumab 27 (18-46) days 4 9 months 

Siltuximab 16 days 2 4 months 

Teriflunomide 19 days 4 6 months 

Tocilizumab 6-23 days 4 3 months 

Tofacitinib 3 hours 4 1 month 

Ustekinumab 15-32 days 4 4 months 

Vedolizumab 25 days 4 5 months  
      

TNF inhibitors 
   

Adalimumab 2 weeks 2 3 months 

Certolizumab 14 days 2 3 months 

Golimumab 12 days 2 3 months 

Etanercept 70 hours 2 1 month 

Infliximab 12 weeks 2 4 months     

Alkylating medication 
   

Melfalan 1 hours 4 1 month 

Busulfan 3 hours 4 1 month 
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Medication Elimination  
half-life  

Safety 
margin  
(in 
weeks) 

Recommended interval: 5 xt 1/2 
+ safety margin 
before vaccination 

Cyclophosphamide 9 hours 4 1 month 

Ifosfamide 22 hours 4 6 weeks 

Chloorambucil 2 hours 4 1 month 

Other alkylating medication 
   

Bendamustine 0,5 h 4 1 month 

Dacarbazine 5 h 4 1 month 

Estramustine 110 h# 4 2 months 

Temozolomide 1,8 h 4 1 month 

Thiotepa 4 h 4 1 month     

Monoclonal antibodies / 
cytokines 

   

Brentuximab 5d 
 

3 months 

Elotuzumab 8d 4 3 months 

Ipilimumab 15d 4 4 months 

Obinutuzumab 37 d 4 6 months**  

Rituximab 
  

1 year**     

Treatment for MS 
   

Alemtuzumab     6 month‡ 

Daclizumab 21d 4 6 month 

Dimethyl fumaraat 1 h 2 2 weeks‡ 

Fingolimod 6-9d 4 3 month 

Glatiramer acetate 21d 4 6 month 

Natalizumab 16d 4 3 month 

Teriflunomide 19d 4 4 month 
 
*Live attenuated vaccines are probably safe in low dose methotrexate. Decision to vaccinate should be guided by individual risk 

assessment,  
¶ varicella vaccination possible in low dose azathioprine : >3 mg/kg/day 

 
** therapeutic drug monitoring Possibility for ´wash-out´ procedure; ‡ decision guided by measuring lymphocyte count; °TDM 
possible; # active metabolite 
 

5.2. List of medication not considered immunosuppressive 
 

 Paracetamol, NSAID, Sulphasalazine, (hydroxy) chloroquine 

 Corticosteroids 
o Short treatment with corticosteroids (< 14 days) or long-term treatment with a 

daily dose  
 of < 10 mg prednisone (8 mg methyprednisolone) or equivalent in 

adults 

 < 0.3 mg/kg/d prednisone or equivalent in children 

o Physiological doses (substitution treatment) 

o Inhalation steroids 

Topical steroids (skin, ears, eyes) 

o Intra-articular, bursal, or intra-tendon injection of steroids 

o Budesonide enteric coating (Entocort®, etc.) 
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• Glatiramer acetate Copaxone® (Sanofi-Aventis) (MS) (www.bcfi.be/www.cbip.be) 

• Selective Estrogen-receptor modulators (treatment of hormone responsive breast 

cancer) Clomifen, tamoxifen, toremifen, raloxifen, fulvestrant 

(www.bcfi.be/http://www.cbip.be) 

• Aromatase-Inhibitors (estrogen synthesis inhibitors; treatment of hormone 
responsive breast cancer) Anastrozol, exemestan, letrozol 
(www.bcfi.be/www.cbip.be) 

• Growth factors Hematopoietic growth factors (Granulocyte colony- stimulating 
factors,G-CSF) 

• Antiviral therapy: HIV-drugs, ribavirin, interferon, inosine pranobex. 
 
Treatment with interferons can weaken the efficacy of some live-attenuated vaccines 
(because of the mode of action), but there is no increase in side effects. 
 

5.3 List of medication probably not immunosuppressive 
 

• Hydroxycarbamide (Hydrea®)* 

• Monoclonal antibodies against: 

 - VEGF (vascular endothelial growth factor) 

 - EGFR (epidermal growth factor) 

 - Growth factor HER-2 

 

Anti GD2, AntiPD1, IL2 analogon 

• Aflibercep (Eylea®, Zaltrap®) 

• Aldesleukine (Proleukin®) 

• Bevacizumab (Avastin®) 

Cetuximab (Erbitux®) 

Dinutuximab 

• Nivolumab (Opdivo® ) 

• Panitumumab (Vectibix®) 

• Pembrolizumab (Keytruda®) 

• Ramucirumab (Cyramza®) 

Trastuzumab (Herceptin®) 

 
  * the underlying condition necessitating treatment with Hydroxycarbamide (Hydrea®)  can be immunosuppressive. 

 

http://www.bcfi.be/
http://www.cbip.be/
http://www.bcfi.be/
http://www.cbip.be/
http://www.bcfi.be/
http://www.cbip.be/
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6. INFANTS BORN TO A MOTHER WHO RECEIVED IMMUNOSUPPRESSIVE 
TREATMENT DURING PREGNANCY 

 
Women with IMID need to continue long-term immunosuppressive treatment, even during 
pregnancy.  
 
Some of these molecules, as well as their metabolites, pass the placental barrier and can be 
found in newborns for 6-8 months, especially when these medications were administered 
towards the end of pregnancy. The effects of such prenatal exposure on the development of 
the newborn's immune system as well as his/her vaccine response need to be taken into 
account when administering a vaccine. Cheent et al. have described a case in which BCG 
vaccination resulted in a fatal outcome in a 3-month old infant whose mother had been treated 
with infliximab during her pregnancy. This case report raised concerns over the potential 
effects of in utero exposure to biological agents on the development of the immune system in 
newborns.  
 
Some of the medications used to treat inflammatory autoimmune diseases are contra-
indicated during pregnancy due to the risk of teratogenicity. These include methotrexate, 
mycophenolate mofetil and cyclophosphamide. These molecules will not be discussed in this 
chapter.  
Other medications, such as azathioprine, cyclosporine and dexamethasone, don't induce 
immunosuppression in newborns.  
 
The active transplacental transfer of immunoglobulins, and, consequently, of biological agents 
derived from immunoglobulins, begins at around the 13th week of gestation and increases 
progressively during pregnancy.  This transfer peaks during the last 4 weeks of pregnancy, 
resulting in blood levels in full-term newborns that are equal to 120-130 % of the maternal 
blood levels.  There is strong evidence that the half-life of these biological agents is extended 
in newborns (infliximab can be found for up to 6-12 months in infants, adalimumab for 3-6 
months).  
 
There are currently few data available on the administration of certolizumab, golimumab, 
abatacept, tocilizumab, rituximab and belimumab to pregnant women.  
 
According to the EULAR (European League Against Rheumatism) recommendations, it is 
advised to vaccinate infants according to the regular vaccination schedule, including the use 
of live vaccines, when biological agent treatment was discontinued before the 22nd week of 
gestation.  
If the treatment is continued past the 22nd week, vaccinating with live-attenuated vaccines 
(BCG, rotavirus, oral polio and MMR) should be postponed until after the age of 6 months 
(alternatively, medication dosages should be calculated for the newborn if available). 
Inactivated vaccines can be administered according to the usual vaccination schedule.  
 
ECCO (European Crohn’s and colitis organisation) and WCOG (World congress in 
gastroenterology) advise to postpone vaccination with live-attenuated vaccines (BCG, 
rotavirus, oral polio and MMR) for 6 months. Inactivated vaccines can be administered 
according to the regular vaccination schedule.  
  
Recent research seems to show that children exposed in utero to infliximab or adalimumab 
treatment develop vaccine responses to tetanus, Hib and pneumococci that are comparable 
to those in non-exposed children.  
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Introducing biological treatment of the monoclonal antibody type during breastfeeding has little 
impact on the newborn as well as his/her vaccine response. In fact, only a few molecules pass 
into the breastmilk and the low amount that does end up being ingested by the newborn is 
destroyed by his/her digestive system. As a result, children who are exclusively exposed to 
biological agents during breastfeeding can be vaccinated with inactivated vaccines and live-
attenuated vaccines according to the regular vaccination schedule.   
 

7. VACCINATION OF HOUSEHOLD MEMBERS AND CLOSE CONTACTS OF 
IMMUNOCOMPROMISED PATIENTS 

 

7.1 Vaccination of household members for better protection of the 
immunocompromised patients 

 
Household members and healthcare professionals should be vaccinated yearly against 
influenza for protection of the immunocompromised patients. Other vaccines to reduce 
household transmission include MMR, pertussis and varicella vaccines. Vaccination 
schedule (MMR, pertussis) and a history of varicella should be checked in the household 
members and vaccination updated if incomplete.  

  

7.2 Safety of administration of live vaccines to close contacts of 
immunocompromised patients 

Except for oral polio, all other live vaccines are allowed to those living under the same 
roof of the immunocompromised patients:  

Following precautions should be taken:  

 The vaccinated close contact needs to temporarily avoid contact with the 

immunocompromised patient if he/she develops a rash after having been vaccinated 

against measles and/or varicella until the rash disappears.  

 It is advisable for the immunocompromised patient to take the appropriate hygienic 

measures (avoid contact with faeces of infants who have been vaccinated with the 

rotavirus vaccine) for 4 weeks after vaccine administration.  
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