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Immunisation of
Immunocompromised Persons

In some circumstances, advice in these guidelines may differ from that
in the Summary of Product Characteristics (SmPC). When this occurs,

the recommendations in these guidelines, which are based on current

expert advice from NIAC, should be followed.
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3.1Introduction

This chapter outlines basic principles and makes recommendations
regarding immunisation of those whose immune system has been
impaired by disease or treatment. Recommendations are also made
regarding immunisation of contacts of immunocompromised patients
(household contacts and health care workers) who may also require
additional vaccines (e.g. influenza, pertussis), to help protect the patient
(the cocooning principle).

Immunocompromise, orimmunodeficiency, can be classified as primary or
secondary.

Primary immunodeficiencies are inherited and include conditions with an
absence or deficiency of cellular and/or humoral components that provide
immunity. Examples include diseases such as Severe Combined Immune
Deficiency (SCID) and X-linked agammaglobulinaemia.

Secondary (acquired) immunodeficiency is associated with loss or
qualitative deficiency in cellular and/or humoral immune components
occurring as a result of a disease or its therapy. Examples include HIV
infection, haematologic malignancies, acquired asplenia and hyposplenia,
and treatment with immunosuppressive drugs or radiation.

The degree of immunocompromise can vary significantly and this, along
with the risk of acquiring a vaccine preventable infection, should be
taken into account when considering immunisation. Assessing the safety
and effectiveness of vaccines for conditions associated with primary

or secondary immunodeficiency is challenging, especially when new
therapeutic modalities are being used and information about the safety
and effectiveness of vaccines has not been fully characterised in persons
receiving these drugs.

An individualised approach is necessary, taking into account the underlying
condition, the patient’s medications, the risk of infection and the availability
of appropriate treatments. With some exceptions, live vaccines should be
avoided during systemic immunosuppressive therapy. Consultation with an
appropriate specialist may be necessary.
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General Principles of Immunisation of
Immunocompromised Persons

Immunocompromised persons are at increased risk from vaccine
preventable diseases (VPD) and should receive appropriate vaccines.
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The degree of immunocompromise can vary from mild to profound
and this, along with risk of VPD, should be taken into account when
considering vaccination.

Live vaccines should not be given to immunocompromised persons,
with some exceptions (see text).

Non-live vaccines are safe to use. However, depending on the degree
of immunocompromise, recipients may not develop an adequate
protective response.

A review of immunisation status and administration of required
vaccines should be an integral part of the assessment before and after
immunosuppressive treatment and transplantation.

Live virus vaccines should not be given to donors less than four weeks
prior to organ donation.

For complex cases, relevant specialist advice should be sought from an
appropriate physician.

Further details about individual vaccines can be found in the specific
chapters.

3.2 Asplenia and hyposplenia

Asplenia includes both functional and anatomic asplenia. Hyposplenia (the
reduction of splenic function encountered in various pathological conditions)
is difficult to identify and quantify. It is variably associated with a number

of conditions, including chronic liver disease, coeliac disease, graft versus
host disease, HIV/AIDS, inflammatory bowel disease, lymphoma, nephrotic
syndrome, rheumatologic diseases, sickle cell disease, and thalassaemia.

It can be accompanied, to a varying extent, by all pathological findings
encountered in patients with asplenia.

Individuals with asplenia or hyposplenia are at increased risk of fulminant
sepsis from encapsulated polysaccharide bacteria, particularly
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Strep. pneumoniae but also H. influenza and N. meningitidis. They have a higher
mortality rate (40-70%) from meningococcal disease than healthy populations.
There is no measurable degree of hyposplenia that correlates with an increased
risk of sepsis.

For these reasons, in addition to routine vaccines, the following vaccines are
recommended for those with asplenia and may be considered for those with
conditions that can be associated with hyposplenia:- PCV13, PPV23, Hib,
MenACWY, MenB and annual influenza vaccines (Table 3.1).

Recommendations

For those requiring splenectomy, vaccination should be completed at least

two weeks and preferably four weeks or more before surgery. In the case of
emergency splenectomy, or if immunisation was not completed pre operatively,
vaccination can be commenced two weeks post operatively. In addition to
routine vaccines recommended in the national schedule the following should
be given to those with asplenia or hyposplenia.

Table 3.1. Additional vaccines for those with asplenia or hyposplenia

Age at diagnosis

Vaccine <12 months 12-23 months 24 months and older

MenACWY ' 2 doses 2 months apart; 2 doses 2 months apart; | 2doses 2 months

booster aged =12 months, | booster every 5 years apart; booster every 5
then every 5 years years
MenB If unvaccinated,
2doses

1 month apart

PCV13 1dose, =2 months after | 1dose =2 months after
13 month dose previous dose

If unvaccinated,

2 doses 2 months
apart

Hib 1dose = 2 months after 13 month dose
If unvaccinated, 2 doses 2 months apart

PPV23 1-3 doses®

T dose at least 2
months after PCV13
2" dose 5 years later
Final dose at >65 years

Inactivated Annually from 6 months of age
Influenza If aged <9 years, 2 doses 4 weeks apart in the first season of receipt

1Can be given instead of routine MenC at 6 months
2 Chapter 16
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3.3 Cancer patients

Chemotherapy and radiotherapy regimens vary significantly in intensity
depending on the disease risk group and an individual's response.
Patients on treatment for haematologic malignancies are likely to be more
immunosuppressed than those on treatment for solid tumours.
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The risks of vaccine preventable diseases (VPDs) in cancer patients

vary depending on exposure, vaccination history, and degree of
immunosuppression. The effectiveness of vaccination varies depending on
disease stage and degree of immunosuppression. Vaccination should be
avoided during periods of intense chemotherapy as vaccine responses are
likely to be very poor.

When possible, all indicated vaccines should be given at least two weeks
before initiation of chemotherapy, radiation or splenectomy, and before
treatment with other immunosuppressive drugs.

Live vaccines

With some exceptions, live vaccines should not be given during
chemotherapy. In some cases the benefits of a live vaccine can outweigh
potential risk, e.g. varicella - susceptible* leukaemia patients in remission
and post chemotherapy can benefit from varicella vaccine.

* Those without laboratory evidence of immunity or documented prior vaccination

Non-live vaccines

Patients receiving chemotherapy, immunotherapy (including a single
checkpoint inhibitor) or radiation therapy can receive non-live vaccines

if not contraindicated (see Recommendations below). As there may be a
suboptimal immune response; booster doses should be given six months
after treatment has stopped (Table 3.2), when immune function has
recovered.

Recommendations

When practicable, complete recommended immunisation at least two and
preferably four weeks prior to chemotherapy, as the immune response may
be reduced if vaccines are received during treatment.

Cancer patients with severe neutropoenia (absolute neutrophil count <0.5
% 10°/L) should not receive any vaccines, to avoid an acute vaccine-related
febrile episode. This does not apply to children with primary autoimmune
neutropoenia.

Patients on combination checkpoint inhibitors should not receive any
vaccines because of a significant increased incidence of immune-related
adverse reactions.
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If non-live vaccines are given during chemotherapy, they should be re-
administered after recovery of immunocompetence, generally three months
following treatment.

Vaccines should be given on the opposite side if radiation therapy involves an
arm or hemithorax.

Re-immunisation after chemotherapy:

Children treated with standard chemotherapy regimens should be offered a
booster of each age appropriate vaccine in the routine childhood immunisation
schedule six months after completion of treatment, except MenC vaccine which
should be replaced with MenACWY vaccine as well as a dose of PPV23 vaccine
(Table 3.2).

Table 3.2. Booster vaccine schedule' for children beginning six months after
completion of standard-dose chemotherapy

Visit | Interval Age'

<5 years 5-9 years 10 -17 years
1 6inl + MenACWY + MenB | 6inl + MenB + COVID-19 Tdap/IPV2 + MenB + COVID-19
2 4 weeks | MMR® + PCV13 MMR? + PCV13 + MenACWY | MMR? + PCV13 + MenACWY
3 8 weeks PPV23 PPV23 PPV23 + HPV

T1f child did not receive full vaccination schedule prior to treatment, complete the age-appropriate
catch-up vaccination schedule (including COVID-19 vaccine). For those who completed the course, a
booster dose should be given

21f Tdap/IPV is not available, give Tdap followed by Td/IPV >28 days apart
3If child did not receive 2 doses of MMR prior to chemotherapy, give 2 doses of MMR =28 days apart.

For adults, re-administration of vaccines given prior to chemotherapy is generally
not necessary except when chemotherapy has been followed by haematopoietic
stem cell transplantation (HSCT); (see Section 3.10).

Non-live vaccines

* COVID-19 vaccine. Give primary course followed by an additional dose four
months later and booster doses (see Chapter 5a).

* Hib vaccine is not routinely recommended for adult cancer patients unless
undergoing HSCT (Table 3.9).

* Inactivated influenza vaccine is recommended annually for most cancer
patients. If it has not been given two weeks or more before commencing
treatment, it should be given during chemotherapy if the lymphocyte count is
>1.0 x10°/L. However, the response to the vaccine may be blunted. A second
dose should be given at least four weeks after completion of chemotherapy,
and at least four weeks after the first dose (Chapter 11, Table 11.1).

Note: Patients on combination checkpoint inhibitors should not receive any
influenza vaccines, because of a potential association with immune-related
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adverse reactions.

Families and care providers of patients with cancer should be encouraged
to receive an inactivated influenza vaccine, preferably before treatment is
started.
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* Pneumococcal vaccine is recommended for all cancer patients who are under
hospital supervision
o For those who have never received PCV13 or PPV23 vaccines, a single
dose of PCV13 vaccine is recommended, followed by PPV23 vaccine after
>2 months
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o For patients who have received one or more doses of PPV23 vaccine, a
single dose of PCV13 vaccine is recommended, at least 12 months after
the PPV23 vaccine

o Those who have received PCV7 vaccine should be given PCV13 vaccine
and PPV23 vaccine (Chapter 16)

o If PCV13 or PPV23 vaccine has been given during chemotherapy or
radiotherapy, revaccination 23 months after treatment is recommended

o Booster doses of PPV23 vaccine are recommended, the first at least five
years after the initial dose if still immunosuppressed, and when aged 65
years or older (need to leave 5 years since last dose).

* Zoster vaccine: Shingrix is recommended for patients 50 years and older with
haematologic malignancies and solid tumours, as they are at increased risk
of developing herpes zoster (shingles). Patients with Hodgkin’s disease are
at particularly high risk, with rates approaching 30% during illness or its
treatment.

* Other non-Llive vaccines including HAV, HBV, HPV, MenACWY, MenB, polio
and Tdap should be considered (see relevant chapters).

Live vaccines. With some exceptions, cancer patients should not receive live
vaccines.

* BCG vaccine for TB prophylaxis is contraindicated.

* MMR vaccine may be given to patients with leukaemia or lymphoma who are
in remission and have been off chemotherapy for six months (three months
if there is high risk of measles or mumps infection).

* Varicella vaccine may be given to susceptible persons (negative varicella
serology) with leukaemia, lymphoma or other malignancies who are in
remission, who are off chemotherapy for a minimum of three (ideally six)
months and who are at high risk for severe or complicated varicella. The
vaccine should be given only under specialist supervision and with an
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appropriate protocol in place for the management of vaccine virus infection,
which may occur in up to 20% of cases.

* Zoster vaccine: Zostavax is contraindicated in immunocompromised patients
due to the risk of disseminated herpes zoster infection.

If there is uncertainty about the level of immunosuppression, or concern
regarding the safety of a live vaccine, vaccination should be withheld and advice
sought from a relevant specialist.

3.4 Chronic kidney disease, dialysis and renal transplant
Infections are a leading cause of morbidity and mortality among patients with
chronic kidney disease (CKD). Vaccines can help protect against some of the
most common infections to which patients with CKD are exposed.

In addition to routine recommended age-appropriate vaccines including
influenza and COIVD-19, additional vaccination against pneumococcal infection
and Hepatitis B infection (in those predicted to require future haemodialysis or
transplant) are recommended.

Fifty to 60% of those with end stage kidney disease develop antibodies following
HBV vaccination. Increased response rates have been reported to vaccines
specially formulated for use in patients with chronic renal failure. Patients with
chronic kidney disease (CKD), predicted to require renal transplant, should
receive HBV vaccine before dialysis or transplant. All patients on dialysis should
be given HBV vaccination course as soon as possible.

Children should have received HBV vaccine as part of the primary immunisation
series. Anti-HBs levels should be checked and a full course administered (as per
Table 9.2) if <10 mIU/ml. Based on adult experience, vaccination with a higher
dosage of antigen (two doses of Engerix Paediatric 10mcg) may improve the
immune response (Table 3.3). Serological testing is recommended two months
following vaccination.

Three vaccines for patients with renal insufficiency (including pre-dialysis and
dialysis patients) are licensed. All are adjuvanted recombinant DNA vaccines.
Fendrix (20mcg) is indicated from the age of 15 years onwards and Engerix B
and HBVAXPRO 40 are indicated from 16 years of age for active immunisation
against HBV infection (Table 3.3). When feasible, the same manufacturer’s
vaccines should be used to complete the series. Post vaccine Anti-HBs titres
should be checked two months after the vaccination course.
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Table 3.3: Hepatitis B vaccines for chronic kidney disease, dialysis and renal

: o3
transplant patients 3 E g
Not all listed vaccines may be available in Ireland S 3 E
v A
ppoiyary |Vaccne  bose | scoeduemontts) | & § 2
Oto<15 Engerix B (10mcg) 20mcg 0,1,60r 2 g '3'-
(2x10mcgs at different sites) | O, 1, 2, 12 8 3 g
Sg°
>15 Fendrix 20mcg 0,126 Q
>16 Engerix B (20mcg) 40mcg 0,1,2,6
(2x20mcgs at different sites)
HBVAXPRO 40 40mcg 0,1,2,6

'Accelerated course

Additional doses of vaccine may be needed to ensure a protective anti-HBs
level =10 mIU/ml (Table 3.4).

Table 3.4: Post vaccination testing for chronic kidney disease including those
on dialysis

Anti HBs (mIU/ml) | Interpretation and management m

210 Adequate response Re-check anti-HBs annually

If anti-HBs <10 mIU/ml,
give booster dose of vaccine

<10 Non-response Test for HBsAg three
monthly while on dialysis
Repeat vaccination course (different brand)
Check anti-HBs two months later:

« If anti-HBs 210 mIU/ml, adequate response
« If anti-HBs <10 mIU/ml, non-responder

3.5 Corticosteroid therapy

Neither the dose nor duration of systemic corticosteroids that cause
immunosuppression, nor the duration of altered immunity following
cessation of therapy are well defined. The degree of associated
immunosuppression depends on the dose and duration of steroid use.
Recovery of immune competence depends on the dose, frequency of
administration (daily or alternate day) and duration of therapy.
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Daily receipt of high dose corticosteroids is immunosuppressive. The
following doses of prednisolone (or equivalent dose of other glucocorticoid)
are likely to be immunosuppressive:

* Adults and children 210kg:
=40 mg/day for more than one week,
or
>20 mg/day for two weeks or longer

¢ Children <10 kg:
2mg/kg/day for two weeks or longer

The timing of immunisation following steroid therapy is influenced by the
expected degree of immunosuppression and the urgency of vaccination.

It is generally accepted that live virus vaccines can be given from three
months after cessation of high dose steroid therapy, with some experts
recommending their administration as soon as one month after cessation.

If there is uncertainty about the level of immunosuppression, or concern
regarding the safety of administration of a live vaccine, vaccination should be
withheld and advice sought from a relevant specialist.

Recommendations

* When possible complete age appropriate immunisation prior to high dose
steroid therapy.

* Non-live vaccines can safely be given to patients receiving steroids, but
protective responses may be blunted. If there is concern, re-immunisation
one to three months post steroid therapy is recommended.

¢ Live vaccines should not be given to patients receiving potentially
immunosuppressive steroid therapy.

* Live vaccines should be deferred for a minimum of one month, and where
circumstances permit three months, after stopping high dose steroid
therapy.

* Defer BCG vaccine for a minimum of three and ideally six months or more
after stopping high dose corticosteroid therapy.

* Defer neonatal BCG vaccine until aged three months or older for infants
born to mothers who received high dose steroid therapy for two weeks or
more in the second or third trimester.

* There are no contraindications to using live vaccines if steroid treatment is:

- short term (<7days) irrespective of dose
- long term (=2 weeks) <20mg/day of prednisolone or equivalent

10
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(<2mg/kg/day in children <10kg)
- long-term, alternate-day treatment with short-acting preparations
- maintenance physiologic doses (replacement therapy)
- topical (skin or eyes) or by inhalation
- intra-articular, bursal, or tendon injection
- fludrocortisone <300 micrograms/day
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3.6 HIV

People living with HIV should generally receive all recommended and

some additional vaccines (Table 3.6). The immunisation schedule

depends on a patient’s age, the type of vaccine (live or non-live) and the
level of immunocompromise. For those severely immunosuppressed, live
viral vaccines should be delayed until immune recovery. BCG vaccine is
contraindicated regardless of CD4 count due to the risk of disseminated BCG
infection.

Recommendations

Children

All standard childhood vaccinations may be given to HIV positive or exposed
children, although certain live viral vaccines (such as rotavirus, varicella,
MMR) should only be given to individuals with a CD4 cell count =215% (Table
3.5). BCG vaccine is contraindicated in all HIV positive children and deferred
in HIV exposed infants pending determination of infection risk. HIV infection
is an indication for MenACWY vaccination in infants and children.

Non-live vaccines can be given to all HIV positive children, even those
significantly immunocompromised (Table 3.6). However, as responses

may be suboptimal, revaccination after recovery of immune function is
recommended. If antiretroviral treatment is being initiated, delay vaccination
until the child has had six months of undetectable viraemia and the CD4
count is 215%, to optimize the vaccine response. The decision to delay
vaccination must be balanced against the urgency of attaining protection.

Table 3.5 CD4 counts indicative of severe immunocompromise

If aged: %CD4 CD4 count (x 10°%/ L)
<1year <15% <750
1-5years <15% <500
= 6 years <15% <200

n
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Live vaccines

For specific recommendations see Table 3.6.

BCG vaccine is contraindicated.

Varicella vaccine is recommended for HIV positive children aged 12 months
or older without serological evidence of immunity to VZV who have either
asymptomatic or mildly symptomatic HIV infection and CD4 count 215%.

Table 3.6. Sample Vaccination Schedule for HIV exposed and HIV infected

children
HIV exposed HIV positive
Birth Hep B Hep B
2, 4 and 6 months Routine recommended vaccines
(may give MenACWY instead of MenC)
Annually Inactivated influenza vaccine
(from 6 months of (if < 9 years of age, 2 doses 4 weeks
age) apart at first receipt)
8 months MenACWY (if not already received)
Routine recommended vaccines plus
Hepatitis A vaccine if HCV or HBV infected
12 months MMR MMR
(if on treatment and CD4 count =15%-
see Table 3.5)
13 months Routine recommended vaccines
15 months Varicella (if CD4 count is 215%)
MenACWY
18 months Varicella (if CD4 count is 215%)
24 months PPV23
4-5 years Routine recommended vaccines
4-5 years MMR MMR
(if on treatment and CD4 count > 15%)
12 years HPV9 1dose HPV9 3 doses
11-14 years Routine recommended vaccines
Adults

Detailed information on the immunisation of HIV positive adults can be
found at www.bhiva.org.

COVID-19 vaccine: Give primary course followed by an additional dose four
months later and booster doses (Chapter 5a).

Hepatitis A vaccine: Give monovalent Hepatitis A vaccine to susceptible HIV
infected persons in at risk groups (Chapter 8)

12
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* For those with CD4 count =350 x 10%/L, two doses at O and 6 months.
* For those with CD4 count <350 x 10%/L, three doses at O, 1and 6 months.
* Boost every 10 years for those with ongoing exposure risk.

HIV positive individuals should be screened for evidence of HBV infection or
immunity. Non-immune individuals (HBsAg negative, HBcAb negative, HBsAb
negative) aged 15 years and older are recommended to receive HBV vaccination
as follows:
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* Engerix B 20 mcg, two doses at separate sites (total 40 pg) at 0,1, 2 and 6
months, or

* HBVAXPRO40 at O, 1, 2, and 6 months, or
* Fendrix O, 1, 2, and 6 months.

An ultra-rapid vaccination course (standard-dose at O, 7 and 28 days) may

be considered in patients with CD4 cell counts >500 x 10%/L, if there is an
imperative need to ensure rapid completion of vaccination and/or where
compliance with a full course is doubtful. High-dose vaccination should not be
used in this schedule due lack of safety data.

If Fendrix or HBVAXPRO 40 are not available, four doses of Engerix B Tml at
two sites may be given to those aged 16 years and older at O, 1, 2 and 6 months.

HBsAD level should be measured two months after completion of the
vaccine schedule; if the HBsAb level is <10 mlU/ml, a booster dose should be
considered.

HPV9 vaccine: HPV9 should be used where available.
A three dose schedule at 0, 2 and 6 months is recommended for all HIV positive
males and females age <26 years and all HIV positive MSM age <45 years.

Inactivated influenza vaccine: Give annually.

Meningococcal vaccine: HIV positive adults should be given MenACWY vaccines,
two doses at least 2 months apart and MenB vaccine two doses one month apart
should be considered in those with additional risks.

MMR vaccine: (seronegative individuals):
* If CD4 count =200 x 10%/L, two doses at least 28 days apart.
* If CD4 count <200 x 10%/L, MMR vaccine is contraindicated.

Pertussis vaccine: HIV positive adults who meet general indications for pertussis
vaccine (Chapter 15), including pregnant females, should be offered one Tdap
vaccine, with a Tdap booster vaccine 10 years later and a Td booster vaccine
every 10 years.

13
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Pneumococcal vaccine:

* PCV13 vaccine: All HIV positive adults should receive one dose of PCV13
vaccine irrespective of CD4 count, ART use, and viral load, unless they
already received PCV13 vaccine.

* PPV23 vaccine: HIV positive adults should receive one dose of PPV23
vaccine, 22 months after PCV13 vaccine.

Tetanus vaccine: HIV positive adults who meet general indications for tetanus
vaccine (Chapter 21), including HIV positive pregnant females, should receive
one dose of Tdap/IPV. If Tdap/IPV is unavailable give Tdap vaccine.

Varicella vaccine: (seronegative individuals):
If CD4 count is =200 x 10%/L, give two doses three months apart.
If CD4 count is <200 x 10%/L, varicella vaccine is contraindicated.

Zoster vaccine: Consider including Shingrix vaccine for >50 years who are HIV
positive.

Yellow fever vaccine: may be given to HIV positive persons who are not
immunocompromised (i.e. with CD4+ counts =200 x 106/L). Vaccination of
those with evidence of immunocompromise where risk of yellow fever virus
exposure is unavoidable should be considered on a case-by-case basis with
the person’s treating clinician.

3.7 Immunocompetent household contacts of
immunocompromised persons

Optmising vaccination of family members and household contacts
(cocooning strategy) may provide indirect protection for those in whom
vaccination either does not provide adequate protection or is inappropriate.

Additional vaccines to reduce household transmission may include influenza,
MMR, pertussis, and varicella or zoster vaccines (seronegative persons only).

Families and care providers of patients with cancer should be encouraged to
receive an age appropriate influenza vaccine, preferably before treatment is
started.

The rotavirus vaccine virus may be found in stools for up to 28 days after
the first and up to 15 days after the second dose. When household contacts
of immunocompromised individuals receive rotavirus vaccine, careful hand
washing by household members should be used to minimize the risk of
transmission of vaccine virus. This includes after assisting an infant with
toileting, changing a nappy, before food preparation, and before direct
contact with the immunocompromised person.

14
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If a varicella vaccine-associated rash develops in an immunocompetent
individual, post exposure prophylaxis should be considered for the
immunocompromised contact. Similarly, transmission of VZV can occur
following direct contact with herpes zoster lesions, resulting in chickenpox
in contacts who are susceptible to VZV. Therefore individuals at high risk
of severe complications from varicella infection should be assessed for the
need for management post exposure.
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3.8 Immunomodulatory treatment

Acquired immunodeficiency can be caused by treatment including
biological disease modifying drugs, cancer chemotherapy and long-term
steroid treatment.

Immunomodulatory treatment includes disease modifying anti-
inflammatory drugs (DMARDs) such as azathioprine, cyclophosphamide,
cyclosporine, hydroxychloroquine, leflunomide, methotrexate,
mycophenolic acid preparations, sirolimus and tacrolimus, in addition

to biologics, such as TNFa blocking agents (adalimumab, etanercept,
infliximab), and others including abatacept, anakinra, ecolizumab,
rituximab and tocilizumab.

Patients with immune mediated ilnflammatory diseases (IMIDs), including
autoimmune inflammatory rheumatic diseases, are at increased risk of
VPDs because of the underlying disease process and/or the effects of
treatment. Increasingly, combination therapy with a number of agents with
different targets in immune activation pathways are used and can result in
very significant immunosuppression.

Patients on eculizumab (Soliris), a terminal complement inhibitor are

at very high risk of meningococcal disease due to strains that do not
normally cause disease but are frequently carried asymptomatically in the
nasopharynx. These are usually non-groupable strains. Vaccination offers
limited or possibly no protection against these strains but will protect
against those commonly associated with invasive disease.

Use of topical calcineurin inhibitors (TCls, e.g., tacrolimus and
pimecrolimus) for atopic dermatitis in otherwise healthy children/adults
does not result in significant systemic absorption or immunosuppression.
The immunogenicity of non-live vaccines in patients being treated with
TCls is likely to be satisfactory. At standard dosing, there are no immediate
safety concerns for use of live viral vaccines in patients receiving TCls.
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When considering vaccinating people who are about to start, are receiving or
have received immunomodulatory treatment, it is important to review:

* the mechanism of action of the treatment and duration of its effect on
the immune system

* the consequence of using combination therapies which can contribute
to the nature, extent and duration of immunocompromise, e.g.,
corticosteroids with other immunosuppressive treatments such as
disease-modifying anti-rheumatoid drugs (DMARDS)

* the anticipated duration of immunocompromise due to the disease or
treatment

* the underlying disease
e theinterval since completing treatment.

The degree of immunosuppression and the interval until immune
reconstitution vary with the type and intensity of immunosuppressive
therapy, radiation therapy, underlying disease, and other factors. Therefore,
it may not be possible to make a definitive recommendation for an interval
after cessation of immunosuppressive therapy when non-live vaccines can be
administered effectively or when live vaccines can be administered safely and
effectively.

If there is uncertainty about the severity of immunocompromise and whether
it is safe to receive a vaccine, do not vaccinate. Seek expert advice from the

treating physician.

See Table 3.7 for immunimodulatory and immunosuppressing treatment
requiring deferral of live vaccination.
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Table 3.7 Immunomodulatory and immunosuppressing treatment requiring

Immunosuppressive chemotherapy or radiotherapy
for any indication

. . . e
deferral of live vaccination 33
("]
o
Those who are receiving or have Immunosuppressive therapy for a solid organ 7 2
received treatment in the previous six transplant . a
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Rituximab, leflunomide

Those who are receiving or have Targeted therapy for autoimmune disease e.g.,
received treatment in the « JAK inhibitors
previous three months

- o ¢ Biologic immune modulators including:
(this is not a comprehensive list)

° B-cell targeted therapies

o monoclonal tumour necrosis factor inhibitors
(TNFi)

o T-cell co-stimulation modulators

o soluble TNF receptors
o interleukin (IL)-1, IL-6, IL-17/23 inhibitors

Non-biological oral immune modulating drugs e.g.,
* methotrexate 20.4 mg/kg/week

* azathioprine 23.0mg/kg/day

* 6-mercaptopurine 21.5mg/kg/day

* mycophenolate >1g/day

Certain combination therapies at individual doses
lower than stated above, including:

* on prednisolone 27.5 mg per day with
other immunosuppressants (other than
hydroxychloroquine or sulfasalazine)

* methotrexate (any dose) with leflunomide

Those who are receiving or have Prednisolone or its equivalent:
received treatment in the previous

Adults and children weighing 210kg:
three months

* 240mg/day for more than one week,
or

* >20mg/day for two weeks or longer

Children <10 kg:
* 2mg/kg/day for two weeks or longer

Recommendations

Ideally, recommended live vaccines should be administered at least four
weeks prior to commencing immunomodulatory treatment, and non-live
vaccines at least two weeks prior to treatment. In addition, MenACWY, MenB
(in those with additional risks), PCV followed by PPV23 > 2 months later and
annual influenza vaccines should be given.
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Non-live vaccines may safely be administered during short or medium term
immunosuppressing therapy. However, as the immune response may be
suboptimal, if such vaccines are given two weeks or less prior to or during
therapy they should be repeated six or more months after treatment if
immune competence is restored.

COVID-19 vaccine: Give primary course followed by an additional dose four
months later and booster doses (Chapter 5a).

MenACWY and MenB vaccines should be given to those on complement
inhibitors such as eculizumab (Solliris) or ravulizumab (Ultomiris).

Live vaccines should be given at least four weeks before the start or restart
of immunotherapy when off other immunosuppressive therapy. Varicella (if
non-immune) and age-appropriate zoster vaccines are recommended.

Long term low dose corticosteroid therapy (€20mg prednisolone per

day for >14 days) either alone or in combination with low dose non-
biological oral immune modulating drugs (e.g. methotrexate <0.4 mg/
kg/week, azathioprine <3.0mg/kg/ day or 6-mercaptopurine <1.5mg/kg/
day) is not considered sufficiently immunosuppressing to contraindicate
live vaccines in most circumstances and these patients can generally
receive live vaccines. However as data on yellow fever vaccine are limited,

a cautious approach is recommended, and specialist advice should be
sought in these circumstances. Specialist advice should be sought for other
immunosuppressing treatment regimes.

All vaccines (live and non-Llive) can safely be given to patients being
treated with topical calcineural inhibitors (e.g. tacrolimus).
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Interferon therapy is not a contraindication to live vaccines. However, to
avoid the potential for drug side effects being confused with a vaccine
reaction, deferral of vaccination until after treatment is completed may be
prudent.

Infants of mothers receiving immunosuppressing medication

Some immunosuppressants given during pregnancy e.g., biologic DMARDS,
may cross the placenta particularly if given during the third trimester. In
this setting, administration of BCG vaccine in the first 12 months of life is
contraindicated.

* There are little data available regarding the use of rotavirus vaccines
in infants of mothers who received immunosuppressants in pregnancy.
In general, given the current prevalence of rotavirus infection, the risks
associated with wild type infection exceed potential risks associated with
the vaccine. Infants of women treated with corticosteroids in pregnancy or
corticosteroids and low dose methotrexate can receive rotavirus vaccine.

* If immunosuppression is anticipated to be moderate or severe, rotavirus
vaccine should be deferred until the infant is four and six months of age.

Moderate or major immunosuppression may occur in mothers with severe
rheumatoid arthritis or inflammatory bowel disease receiving bDMARDs,
and in renal transplant recipients. If in doubt, consult the supervising
specialist.

Infants of mothers receiving infliximab or other biologic therapies
throughout the pregnancy and/or during breastfeeding, should not
receive live vaccines such as rotavirus vaccine. Consideration may be given
to administration of rotavirus vaccine to a non-breastfeeding infant if
maternal infliximab use did not extend beyond the first trimester.

3.9 Primary immunodeficiency
Non-live vaccines are recommended, but may not be efficacious.

Live vaccines are generally not recommended for children with primary
immunodeficiency. However, for some conditions, particularly those with
restricted defects, they are safe and effective, and are recommended
(Table 3.8). When in doubt, advice from a relevant specialist should be
sought.

Children with primary autoimmune neutropoenia may receive all
recommended live and non-live vaccines unless contraindicated.
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3.10 Transplantation

Haematopoietic stem cell transplant (HSCT)

Almost all HSCT recipients experience a prolonged period of humoral and
cell-mediated immunosuppression following transplantation. The degree
of immunosuppression and the rate of recovery of immune competence
depend on age at transplantation, underlying diagnosis, type of transplant,
intensity and duration of immunsuppressing treatment before and after
transplantation, and levels of numeric or functional immune reconstitution.
HSCT recipients are at increased risk of infection during the period of
immunosuppression.
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Allogeneic HSCT recipients experience profound immunosuppression in the
early post-transplant period but relatively normal immunity after one to two
years if they are off immunosuppressive medication and free of graft-versus-
host disease (GVHD).

ALl HSCT recipients should be viewed as “never immunised” and require
re-immunisation post-transplant because pre-transplant ablation of
haematopoietic cells in the bone marrow eliminates immune memory.
Immunity after transplant must be at least partially reconstituted for a
vaccine to mount a clinically significant response. B cell counts recover by six
months after autologous HSCT and by nine months after allogenic HSCT. In
general, T cells capable of responding to new antigens are generated 6-12
months after transplant, earlier in young children and later in adults. The
CD4 count provides a reasonable guide to recovery of the T cell immune
system.

Non-live vaccines can generally be initiated 6-12 months after HSCT.
However, depending on the degree of immunosuppression, vaccine
responses may be suboptimal. Because B-cell immune reconstitution is
highly variable after HSCT in patients with primary immunodeficiencies,
vaccination should be delayed until there is robust evidence of functional
B-cell recovery (generally 12 months).

Vaccination should be deferred for three months after receiving
immunoglobulin (IVIG).

Live vaccines should be deferred for at least two years after HSCT and only
given if there is no GVHD or ongoing immunosuppressive treatment, and
the CD4 count is >400 x10%/L and IgM >0.5g/L. Discussion with a relevant
specialist is recommended.
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Recommendations

Non-live vaccines can generally be given from six months post-transplant
(one year if transplant was for primary immunodeficiency). Given the

high risk of pneumococcal disease in the post-transplant patient, PCV13
vaccination may be given as early as three months post-transplant. However,
depending on the degree of immunosuppression, vaccine response may

be suboptimal. In this case a second PCV13 dose at least six months post
transplant and at least two months after the first dose may be given.

A primary course of COVID-19 vaccine is recommended for those listed for or
within 12 months of a transplant followed by an additional dose four months
later and booster doses (Chapter 5a).

Live vaccines (MMR, varicella) should be deferred for at least two years post-
transplant. BCG vaccine is contraindicated post-transplant.

Post vaccination serology testing of HSCT patients may be considered every
five years to assess immunity to HBV, measles, tetanus, diphtheria and polio.

Children who received a HSCT should start a complete revaccination
programme 6-12 months after the procedure (18 months for recipients of a
transplant from an unrelated donor).

Table 3.9 outlines a suggested schedule that can be tailored for different
scenarios, but recommended minimum intervals between vaccines must be
observed (Chapter 2). Anti-HBs antibody level should be tested two months
after completion of HBV vaccination, and non-responders may need high-
dose HBV vaccine (Chapter 9).

22


https://rcpi.access.preservica.com/uncategorized/IO_15ead882-dd37-4d61-a213-b692c930564c/
https://rcpi.access.preservica.com/uncategorized/IO_67b1011b-87ed-4b8a-94ac-416bfe112caa/
https://rcpi.access.preservica.com/uncategorized/IO_6915e075-57d3-4145-92fc-38dae366d189

Chapter 3 Immunisation of Inmunocompromised Persons

Table 3.9. Suggested vaccination schedule following HSCT*

Vaccines
Months post
6 months* 6in1, PCV13 Tdap/IPV'+ PCV13 + Hib
7 months MenACWY, MenB MenACWY, MenB, Hep B
8 months 6in1, PCV13 Tdap/IPV, PCV13, Hib
9 months MenACWY, MenB MenACWY, MenB, Hep B
10 months 6 in, PCV13 Tdap/IPV, PCV13, Hib
11 months MenACWY MenACWY
12 months PPV23 and/or PCV?
12 months HPV3
14 months HPV, Hep B*
18 months HPV
24 months MMR? (2 doses, 1 month apart)
> 24 months Consider varicella vaccine®
Annual Inactivated influenza, initiate 6 months post transplant,
2 doses four weeks apart then 1dose annually
> 4 years post DTaP/IPV, Tdap/IPV’
transplant (3 years after Tdap 10 years later
3rd 6in1)
Tdap 10 years later

* Delay for 12 months if transplant was for primary immunodeficiency

TIf Tdap/IPV is unavailable and less than 14 years, replace with TDaP/IPV. If 14 years and older give Tdap,
followed by Td/IPV at 8, 10 and 12 months. There may be increased reactogenicity due to four tetanus
containing vaccines in a short time.

2 For patients with chronic graft versus host disease (GVHD) substitute a fourth dose of PCV13 for PPV23, as
patients with GVHD are unlikely to mount protective responses to polysaccharide vaccines. PPV23 can be
given after resolution of GVHD and at least 2 months following PCV13.

3For females up to 45 and males up to 26 years.

4Test for anti-HBs antibody 2 months after completion of HBV vaccination. A second three-dose Hepatitis B
vaccination course is recommended for non-responders.

5 1f no GVHD or immunosuppression
% 1f VZV vaccine seronegative, and no GVHD or immunosuppression.
7 If Tdap/IPV is unavailable, give Td/IPV 5 years after primary course

Solid organ transplant (SOT) candidates and recipients

The risk of acquiring infection and the reduced ability of vaccines to prevent
infection are directly related to the degree of immunosuppression. The
greater the degree of immunosuppression, the less likely the patient is to
respond to vaccines. Factors contributing to immunosuppression include
the underlying disease (e.g. renal or hepatic insufficiency), the presence
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of allograft rejection, and the immunosuppressants administered after
transplantation.

Although certain vaccines provide some protection, an adequate vaccine
response cannot be assumed. Protection of the immunocompromised
patient may require the use of vaccines and/or passive immunisation

(i.e. intravenous immunoglobulin) as well as adjunctive measures, such as
antiviral drug prophylaxis during influenza A outbreaks.

Recommendations

Pre transplant (children and adults)

Ideally, all non-immune SOT candidates should receive recommended
routine vaccines prior to transplantation and as early in the course of disease
as possible, because vaccine response may be reduced in people with organ
failure pre-transplant. Also, vaccines are generally more immunogenic if
given pre-transplantation because the immunosuppressants given after
transplant to prevent and treat rejection may reduce the vaccine response.

Live vaccines, except BCG, can be given pre-transplant. They should be
given at least one month before transplant, but not to those receiving
immunosuppressive therapy.

* MMR vaccine can be given from six months of age and should be given early
if transplant before 13 months of age is anticipated.

* Varicella vaccine should be given to seronegative patients from 12 months of
age (Chapter 23).

Non-live vaccines: immunisation should be completed at least two weeks
and preferably more than 4 weeks prior to transplant as a protective immune
response is unlikely to be produced if vaccines given after this time.

* All age-appropriate immunisation should when possible be completed
prior to therapy (Chapter 2, Table 2.3). The minimum intervals are given in
Chapter 2.

* COVID-19 vaccine should be given as recommended in Chapter 5a.

* Hepatitis A vaccine should be considered in all seronegative organ
transplantation candidates, particularly liver transplant candidates.

* Hepatitis B vaccine is recommended for patients who are anti-HBs negative
(section 3.4).

* HPV vaccine is recommended for males and females in the appropriate
age groups, because of the increased risk of anogenital HPV-associated
neoplasia in SOT recipients. Include 3 doses through age 26 years
(Chapter 10).
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* Inactivated influenza vaccine is recommended for all candidates from six
months of age.

* MenB and MenACWY vaccines are indicated for those at increased risk
(Chapter 13).

* PCVI13 and PPVZ23 vaccines should be given if not previously received.
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« Zoster vaccine (Shingrix) should be given to those aged =18 years at
increased risk of herpes zoster (shingles).

Post transplant (Table 3.10):

SOT recipients generally receive lifelong immunosuppressants, which vary
depending on the organ transplanted. The degree of immunosuppression is
greatest in the first 3-6 months post-transplant, but a significant degree of
immunosuppression persists indefinitely. A minority of transplant recipients
who experience chronic rejection, persistent organ dysfunction, or chronic
infections, remain profoundly immunosuppressed. In general, vaccination
should not be re-initiated until 3-6 months post-transplant when baseline
immunosuppressive levels are attained.

SOT recipients are at risk of severe illness or death due to influenza.
They are also at increased risk of invasive pneumococcal disease, H. influenza
type b disease and complications of HPV and varicella infection.

Live vaccines, if indicated, should if possible be given at least four weeks
prior to transplant. They are generally not given post-transplant as these
patients are likely to remain on immunosuppressive therapy. BCG should
never be given post SOT.

Non-live vaccines can be given from six months post-transplant. If

immunisation is not completed pre-transplant, the course should be

completed post-transplant.

* Those who received non-live vaccines less than two weeks prior to
transplant should be re-immunised, starting six months post-transplant.

* Patients aged six months and older should receive annual inactivated
influenza vaccination (Chapter 11).

* A primary course of COVID-19 vaccine is recommended (if not already
received) followed by an additional dose four months later and
booster doses (Chapter 5a).
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Table 3.10 Vaccines for SOT candidates and recipients aged =10 years.

Post-SOT, if immunisation

Immunisation of
Immunocompromised

Persons * May 2023

Vaccine Pre-SOT not completed pre
transplant
COVID-19* Yes Yes
Hep A
(if seronegative and at Yes Yes
increased risk)
Hep B Yes
(if HBsAg negative & anti- (i.e. HBVAXPRO40 Yes
HBs<10miu/L) or Fendrix)
Hib
(consider for lung transplant) = LG
HPV Yes Yes
Inactivated influenza
Yes Yes
(annual)
MenACWY
(if at increased risk) ies Viee
MenB (if at increased risk) Yes Yes
MMR
(unless laboratory evidence of Yes (complete at least 1 No
immunity to each antigen or month prior to transplant)
documented prior vaccination)
PCV13 Yes Yes
PPV23
(at least 2 months post PCV) == 1S
Tdap Yes, if not received within Yes, if not received
or 10 years within 10 years
Use if not fully Use if not fully
£
Tdap/IP immunised with [PV immunised with IPV
Varicella Yes (complete at

(unless seropositive or
documented prior vaccination)

least 1 month prior
to transplant)

No

Zoster
(Shingrix is preferred)

Yes, if 218 years

Yes, if 218 years

* for those aged 5 and older

**|f Tdap/IPV is unavailable, see Table 2.4a

All require annual non-Llive influenza vaccine from 6 months of age
(2 doses 4 weeks apart in the first season of receipt)

26




Chapter 3 Immunisation of Inmunocompromised Persons

Bibliography

Awadalla, M al. (2019). Influenza vaccination and myocarditis among
patients receiving immune checkpoint inhibitors. j. immunotherapy
cancer 7, 53. https://pubmed.ncbi.nlm.nih.gov/30795818/

T
7 E
w o
S 32
hes
3U|
S5
'<°°
N3=
o3 o
N8
o

American Academy of Pediatrics. (2018). Red Book: Report of the Committee
on Infectious Diseases. Immunisation in special clinical circumstances 31 ed.
Elk Grove Village, IL: 69 -109

Australian Government (2019). Australian Immunisation Handbook.
Vaccination for people who are immunocompromised.
https://immunisationhandbook.health.gov.au/vaccination-for-special-risk-
groups/vaccination-for-people-who-are-immunocompromised

British HIV Association Guidelines On The Use Of Vaccines In HIV-Positive
Adults (2015) www.bhiva.org/documents/Guidelines/Vaccination/2015-
Vaccination-Guidelines.pdf

Biihler S and Hatz C (2014) Vaccination in patients with autoimmune
inflammatory rheumatic diseases (AIIRD). NITAG Resource Centre.
www.nitag-resource.org/uploads/media/default/0001/02/2252d7ec47816
9304b2c768a28a00c5233b8bc75.pdf

Canadian Immunization Guide (2022). Immunization of
immunocompromised persons. https://www.canada.ca/en/public-
health/services/publications/healthy-living/canadian-immunization-
guide-part-3-vaccination-specific-populations/page-8-immunization-
immunocompromised-persons.html

Carpenter P, Englund J (2016). How | vaccinate blood and marrow transplant
recipients. Blood, 127: 2824-2832

Centers for Diseases Control and Prevention (2018). Recommended
Immunization Schedule for Adults Aged 19 Years or Older, United States,
2018 ww.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-
schedule.pdf

Centers for Disease Control and Prevention (2020). General Best Practice
Guidelines for Immunization https://www.cdc.gov/vaccines/hcp/acip-recs/
general-recs/immunocompetence.pdf

Chisholm J (2007). Editorial Commentary: Reimmunization after Therapy for
Childhood Cancer. Clinical Infectious Diseases, 44, 5, 643-645

27


https://immunisationhandbook.health.gov.au/vaccination-for-special-risk-groups/vaccination-for-people-who-are-immunocompromised
https://immunisationhandbook.health.gov.au/vaccination-for-special-risk-groups/vaccination-for-people-who-are-immunocompromised
http://www.bhiva.org/documents/Guidelines/Vaccination/2015-Vaccination-Guidelines.pdf
http://www.bhiva.org/documents/Guidelines/Vaccination/2015-Vaccination-Guidelines.pdf
http://www.nitag-resource.org/uploads/media/default/0001/02/2252d7ec478169304b2c768a28a00c5233b8bc75.pdf
http://www.nitag-resource.org/uploads/media/default/0001/02/2252d7ec478169304b2c768a28a00c5233b8bc75.pdf
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-3-vaccination-specific-populations/page-8-immunization-immunocompromised-persons.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-3-vaccination-specific-populations/page-8-immunization-immunocompromised-persons.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-3-vaccination-specific-populations/page-8-immunization-immunocompromised-persons.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-3-vaccination-specific-populations/page-8-immunization-immunocompromised-persons.html
https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.pdf
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.pdf

Immunisation of
Immunocompromised

Persons * May 2023

Chapter 3 Immunisation of Inmunocompromised Persons

Chong P, Avery R (2017). A Comprehensive Review of Immunization
Practices in Solid Organ Transplant and Hematopoietic Stem Cell Transplant
Recipients. Clinical Therapeutics, 39, 8, 1581-1598.
www.clinicaltherapeutics.com/article/S0149-2918(17)30774-9/pdf

Davies JM, Lewis MP, Wimperis J et al. (2011). Review of guidelines for
the prevention and treatment of infection in patient with an absent or
dysfunctional spleen. Br J Haematol; 155:308-317

European AIDS Clinical Society (EACS) (2017). Guidelines Version 9.0.
www.eacsociety.org/files/guidelines_9.0-english.pdf

Geretti, A. M., et al (2016), British HIV Association Guidelines on the Use
of Vaccines in HIV-Positive Adults 2015. HIV Med, 17: s2-s81. doi:10.1111/
hiv.12424

Heijstek MW, de Bruin LM, Bijl M et al (2011). EULAR recommendations for
vaccination in paediatric patients with rheumatic diseases. Ann Rheum Dis;
70:1704 - 1712

Heijstek MW, et al. (2011). Vaccination in paediatric patients with auto-
immune rheumatic diseases: a systemic literature review for the European
League against Rheumatism evidence-based recommendations. Autoimmun
Rev. 11:112-22. 2011.

Hibberd P (2018). Immunizations in solid organ transplant candidates and
recipients. UpToDate.
www.uptodate.com/contents/immunizations-in-solid-organ-transplant-
candidates-and-recipients

Hofman T, et al. (2006) Tacrolimus ointment does not affect the immediate
response to vaccination, the generation of immune memory, or humoral and
cell-mediated immunity in children. Arch Dis Child. 91:905-10.

MacNeil J et al (2016). Recommendations for Use of Meningococcal
Conjugate Vaccines in HIV-Infected Persons. Morbidity and Mortality Weekly
Report (MMWR), 65(43); 1189-1194

Menson E, Mellado MJ, Bamford A et al (2012). Guidance on vaccination of
HIV-infected children in Europe. HIV medicine; 13; 333-336

Ministry of Health, New Zealand (2017). Immunisation Handbook 2017
http://www.moh.govt.nz

28


https://www.ncbi.nlm.nih.gov/pubmed/?term=Heijstek%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=21896342
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaccination+in+paediatric+patients+with+auto-immune+rheumatic+diseases%3A+A+systemic
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaccination+in+paediatric+patients+with+auto-immune+rheumatic+diseases%3A+A+systemic
https://www.uptodate.com/contents/immunizations-in-solid-organ-transplant-candidates-and-recipients
https://www.uptodate.com/contents/immunizations-in-solid-organ-transplant-candidates-and-recipients
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hofman%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16798785
https://www.ncbi.nlm.nih.gov/pubmed/16798785
https://www.cdc.gov/mmwr/index.html
https://www.cdc.gov/mmwr/index.html
http://www.moh.govt.nz/

Chapter 3 Immunisation of Inmunocompromised Persons

MMWR (2016). Recommendations for Use of Meningococcal Conjugate
Vaccines in HIV-Infected Persons — Advisory Committee on Immunization
Practices, 65(43); 1189-1194.
https://www.cdc.gov/mmwr/volumes/65/wr/mm6543a3.htm

Rahier, JF, et al (2010). Vaccination in patients with immune-mediated
inflammatory diseases. Rheumatology; 49, 1815-1827

T
7 E
w o
S 32
hes
alll
S5
'<°°
N3=
o3 o
N8
o

Rockert Tjernberg A et al (2017)., Coeliac disease and invasive pneumococcal
disease: A population based cohort study. Epidemiol Infect. 145: 1203-1209.
Royal College of Paediatrics and Child Health (2002). Immunisation of the
Immunocompromised Child. www.rcpch.ac.uk

Rubin LG, et al (2014)., Infectious Diseases Society of America (2013) IDSA
clinical practice guideline for vaccination of the immunocompromised host.
Clin Infect Dis. 58(3):309-18.

Rubio MT et al.(2013) Vaccination post hematopoietic stem cell
transplantation: which vaccines and when and, how to vaccinate? An SFGM-
TC report. Pathol Biol (Paris). 61(4):139-43.

Tannover MD, et al. (2016). Vaccination recommendations for adult patients
with rheumatic diseases. Eur J Rheumatol. 3:29-35;2016

Tomblyn M, Chiller T, Einsele H, et al (2009).Guidelines for Preventing
Infectious Complications among Hematopoietic Cell Transplantation
Recipients: A Global Perspective Biol Blood Marrow Transplant 15:1143-
1238;2009.

UK Health Security Agency (2017). The Green Book. Contraindications and
special considerations: the green book, Chapter 6. https://www.gov.uk/
government/publications/contraindications-and-special-considerations-the-
green-book-chapter-6

UK Health Security Agency (2020).The Green Book. Immunisation of
individuals with underlying medical conditions, Chapter 7. https://
assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/857279/Greenbook_chapter_7_Immunsing_
immunosupressed.pdf.

29


https://www.cdc.gov/mmwr/volumes/65/wr/mm6543a3.htm
http://www.rcpch.ac.uk/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanr%C4%B1%C3%B6ver%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=27708966
https://www.ncbi.nlm.nih.gov/pubmed/27708966
https://www.gov.uk/government/publications/contraindications-and-special-considerations-the-green-book-chapter-6
https://www.gov.uk/government/publications/contraindications-and-special-considerations-the-green-book-chapter-6
https://www.gov.uk/government/publications/contraindications-and-special-considerations-the-green-book-chapter-6
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857279/Greenbook_chapter_7_Immunsing_immunosupressed.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857279/Greenbook_chapter_7_Immunsing_immunosupressed.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857279/Greenbook_chapter_7_Immunsing_immunosupressed.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857279/Greenbook_chapter_7_Immunsing_immunosupressed.pdf

Immunisation of
Immunocompromised
Persons * May 2023

Chapter 3 Immunisation of Inmunocompromised Persons

van Assen S, et al (2011). Vaccination in adult patients with auto-immune
inflammatory rheumatic diseases: a systematic literature review for the
European League Against Rheumatism evidence-based recommendations
for vaccination in adult patients with auto-immune inflammatory rheumatic
diseases. Autoimmun Rev. 10:341-52; 2011.

van den Brink M et al (2015). Immune reconstitution following stem cell
transplantation. Hematology, 2015, 1, 215-219

30


https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Assen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21182987
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaccination+in+adult+patients+with+auto-immune+inflammatory+rheumatic+diseases%3A
http://asheducationbook.hematologylibrary.org/search?author1=Marcel+R.+M.+van+den+Brink&sortspec=date&submit=Submit

