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What has changed:

e People aged 18 years or older who received a 3-dose primary course due to severe
immunocompromise are now recommended to receive a booster (4) dose 2 4 months
after their 3™ dose.

e Recommendations for children aged 5 to 11 years will be made in due course.

These recommendations have been prepared in consultation with the Australasian Society of
Clinical Immunology and Allergy (ASCIA).

Recommendations

e ATAGI recommends a 3 primary dose of COVID-19 vaccine in severely immunocompromised
populations to address the risk of suboptimal or non-response to the standard 2 dose schedule.
o The 3 dose is intended to maximise the level of immune response to as close as
possible to the general population.

o For people who have had a single dose for their primary course (e.g. COVID-19 Vaccine
Janssen), this advice would apply to a 2" primary dose.

e People aged 18 years and over with severe immunocompromise who have received 3 doses of
a COVID-19 vaccine are recommended to receive a booster (i.e. 41" dose) at 4 months, in line
with the timing for the general population. This is expected to improve protection against
symptomatic infection, serious illness or death from COVID-19 caused by the Omicron variant.

o ATAGI recommends that all individuals aged 12 years and over with certain conditions or on
therapies leading to severe immunocompromise, as defined in Box 1, receive a 3rd primary
dose of a COVID-19 vaccine.

¢ An mRNA vaccine (Pfizer or Moderna) is preferred to Vaxzevria (AstraZeneca) for this 3rd dose.
AstraZeneca can be used for the 3rd dose for individuals who have received AstraZeneca for
their first 2 doses if there are no contraindications or precautions for use, or if a significant
adverse reaction has occurred after a previous mRNA vaccine dose which contraindicates
further doses of mMRNA vaccine (e.g. anaphylaxis, myocarditis).

e The recommended interval for the 3rd dose is 2 to 6 months after the 2nd dose of vaccine.
o A minimum interval of 4 weeks may be considered in exceptional circumstances
(e.g. anticipated intensification of immunosuppression; outbreaks).
o People who have received a 2" dose more than 6 months ago should receive a 3™ dose
as soon as feasible.

e Anindividual with an unlisted condition should only be considered for a 3rd dose where the
treating physician has assessed the patient as having a similar level of severe
immunocompromise to the listed conditions in Box 1, and where the benefits of a 3rd dose of
COVID-19 vaccine outweigh the risks.

¢ Individuals who currently are not severely immunocompromised but who will commence
significant immunosuppressive therapy =2 weeks after their 2nd dose do not require a 3rd dose,
as it can be expected that an adequate response to 2 primary doses will be achieved.
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e People with functional or anatomical asplenia do not require a 3" primary dose.

¢ Antibody testing is not recommended to assess for immunity to SARS-CoV-2 following
COVID-19 vaccination, including in immunocompromised individuals after a 2nd or 3rd dose.
There are no serological assays that provide a definitive correlate of immunity to SARS-CoV-2.

e Protection from 3 primary doses with or without a booster dose in severely immunocompromised
individuals may still be lower than the general population. Risk mitigation strategies such as
mask wearing and social distancing should continue to be used even after receipt of a 3rd dose
or 4t dose.

e ATAGI will continue to monitor the evidence around duration of protection in
immunocompromised populations to address waning of protection or risk from variants of
concern.

e ATAGI will continue to monitor the evidence on COVID-19 vaccination in children aged 5 to 11
years and will advise on the need for 3" doses in immunocompromised children.

e For more information on boosters see: ATAGI recommendations on the use of a booster dose of
COVID-19 vaccine.

3" dose advice for severely immunocompromised - Version 1.2 2


https://health.gov.au/resources/publications/atagi-recommendations-on-the-use-of-a-booster-dose-of-covid-19-vaccine
https://health.gov.au/resources/publications/atagi-recommendations-on-the-use-of-a-booster-dose-of-covid-19-vaccine

Box 1: People with the following immunocompromising conditions and
therapies for which a 3" primary dose is recommended

N.B. This list is not exhaustive. Clinicians may use their judgement for conditions or medications
that are not listed and which are associated with severe immunocompromise.

e Active haematological malignancy

e Non-haematological malignancy with current active treatment (e.g., chemotherapy, whole body
irradiation)

e Solid organ transplant with immunosuppressive therapy

e Haematopoietic stem cell transplant (HSCT) recipients or chimeric antigen receptor T-cell
(CAR-T) therapy within 2 years of transplantation.

o These patients require revaccination with 3 additional doses of COVID-19 vaccine,
irrespective of doses given prior to transplantation, commencing generally 23-6 months
after their transplant after discussion with their treating specialist.

o Those beyond 2 years from transplant should discuss with their treating specialist about
the need for a 3 dose.

e Immunosuppressive therapies including:

o High dose corticosteroid treatment equivalent to >20mg/day of prednisone for 214 days in
a month, or pulse corticosteroid therapy.

o Multiple immunosuppressants where the cumulative effect is considered to be severely
immunosuppressive.

o Selected conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDS):

= including mycophenolate, methotrexate (=10 mg/week), leflunomide, azathioprine
(= 1mg/kg day), 6-mercaptopurine (= 0.5mg/kg/day), alkylating agents
(e.g. cyclophosphamide, chlorambucil), and systemic calcineurin inhibitors
(e.g. cyclosporin, tacrolimus).

=  excluding hydroxychloroquine or sulfasalazine when used as monotherapy.

o Biologic and targeted therapies anticipated to reduce the immune response to COVID-19
vaccine. Refer to Table 1 below for examples. However, clinicians may use their
judgement for medications which are not listed.

e Primary immunodeficiency including combined immunodeficiency and syndromes, major
antibody deficiency (e.g. common variable immune deficiency (CVID) or agammaglobulinemia),
defects of innate immunity (including phagocytic cells), defects of immune regulation,
complement deficiencies and phenocopies of primary immunodeficiencies.

e Advanced or untreated HIV with CD4 counts <250/uL or those with a higher CD4 count unable
to be established on effective anti-retroviral therapy.

o a3 primary dose is not required for people living with HIV, receiving ART with CD4
counts 2250/pL.

e Long term haemodialysis or peritoneal dialysis.
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Table 1(a): A 3 dose is recommended for people taking the following biologics

Class Examples
Anti-CD20 antibodies rituximab, obinutuzumab, ocrelizumab, ofatumumab
BTK inhibitors ibrutinib, acalabrutinib, zanubrutinib
JAK inhibitors tofacitinib, baricitinib, ruxolitinib
Sphingosine 1- fingolimod, siponimod
phosphate receptor
modulators
Anti-CD52 antibodies = Alemtuzumab
Anti-complement eculizumab
antibodies
Anti-thymocyte anti-thymocyte globulin
globulin
Table 1(b): A 3™ primary dose is not recommended for people taking the following biologics*
Class Examples
Anti-integrins natalizumab, vedolizumab
Anti-TNF-a infliximab, adalimumab, etanercept, golimumab, certolizumab
antibodies
Anti-IL1 antibodies anakinra
Anti-IL6 antibodies Tocilizumab

Anti-IL17 antibodies = secukinumab, ixekizumab

Anti-IL4 antibodies dupilumab

Anti-IL23 antibodies ustekinumab

Immune checkpoint nivolumab, pembrolizumab, ipilimumab, atezolizumab

inhibitors
*A 3 primary dose is recommended for people taking multiple immunosuppressants where the cumulative effect is
considered to be severely immunosuppressive.

Rationale for recommendations:

Increased morbidity from SARS-CoV-2 infection in the immunocompromised

People with immunocompromising conditions or therapies have been recognised as being at
increased risk of severe outcomes due to COVID-19. As a whole, studies have shown that the
immunocompromised population with COVID-19 have a 1.5-2.0 times higher risk of death than the
general population.-3

In addition, immunocompromised individuals can have prolonged SARS-CoV-2 infection and viral
shedding, which can increase the risk of viral evolution during infection, and the subsequent risk of
development of viral variants.*10

Decreased immune response to COVID-19 vaccination

COVID-19 vaccination is highly effective at preventing infection, hospitalisation and death in
immunocompetent adults and adolescents. Most studies report seroconversion (development of
titres above the antibody assay threshold for a positive response, in a person who was previously
seronegative) in close to 100% of healthy vaccinated individuals after the first dose of mMRNA
vaccine.''2 Seroconversion also occurred in >99% of the general population after 2 doses of
Vaxzevria (AstraZeneca).'® However, in immunocompromised individuals, immunogenicity studies
have revealed that some groups can have a suboptimal immune response with evidence of reduced
antibody levels or SARS-CoV-2-specific T cell responses after a standard 2 dose schedule of
COVID-19 vaccines Comirnaty (Pfizer), Spikevax (Moderna) or AstraZeneca.'*® In some
circumstances, such individuals may have no detectable antibody or T cell response to vaccination
(non-responders). While the absence of an established correlate of protection means there is
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uncertainty as to what degree this reduces protection against infection, the presence of a
neutralising antibody response is thought to be important for prevention of SARS-CoV-2 infection.!”

Increased breakthrough infections despite vaccination with 2 doses

Severe COVID-19 in fully vaccinated individuals is very uncommon. There have been reports of
breakthrough infections with SARS-CoV-2 in some populations of severely immunocompromised
individuals such as solid organ transplant recipients who have received a full course of MRNA
COVID-19 vaccines, and these individuals have been found to have absent or low antibody titres
despite completing their vaccination.®20 44% of vaccinated patients hospitalised due to
breakthrough infections in a US study were immunocompromised.?!

Reduced vaccine effectiveness against confirmed SARS-CoV-2 infection in vaccinated
immunocompromised individuals

ATAGI does not currently recommend 3rd doses for people with mild-to-moderate
immunocompromising conditions or therapies, or for immunocompetent people, based on data
showing high vaccine effectiveness. Two doses remain highly protective against severe
disease/hospitalisation in the general population (293% vaccine effectiveness). Protection has
remained high even during the period of delta variant predominance, with little waning against
hospitalisation up to 6 months after vaccination.?2-25

It should also be noted that in spite of concerns about immunogenicity in the immunocompromised
population, early vaccine effectiveness studies largely show reassuring vaccine effectiveness
against SARS-CoV-2 infection (52%-90%), albeit slightly lower as compared with the general
population.?6-3° These analyses have mostly involved broad immunocompromised populations
defined using administrative data, meaning that the specific types of immunocompromising
conditions in individuals are not clear or clinically validated. As such, they have limited capacity to
identify more severely immunocompromised groups who may have poorer protection from the
standard two dose schedule of vaccination. Results from limited vaccine effectiveness studies are
becoming available as preprint articles (yet to be peer-reviewed) or brief communications, which
examined specific conditions such as inflammatory bowel disease,® kidney transplant®? and solid
organ transplants.3® These have also suggested good protection overall, with estimates of
effectiveness of 2 doses up to 74% in kidney transplant recipients3? and 81% incidence rate
reduction for infection compared with unvaccinated patients in solid organ transplant recipients.33
Both these populations had been shown to have some of the largest reductions in vaccine response
in immunogenicity studies compared with the general population.

Maximising protection against COVID-19 from vaccination for the immunocompromised

ATAGI recognises that a substantial proportion of vaccinated individuals among some groups with
severe immunocompromise show no immune response or a suboptimal response to COVID-19
vaccine, and that this is likely to place them at ongoing increased risk of SARS-CoV-2 infection
despite vaccination. ATAGI considers it important to offer a third primary dose to provide a higher
level of protection for these individuals, aiming to attain a level as close as possible to that seen in
healthy individuals. Provision of a 3" dose to severely immunocompromised individuals does not
guarantee equivalent protection to immunocompetent individuals, therefore ongoing risk mitigation
measures are warranted.

Immunocompromised populations recommended for a 3™ primary dose of COVID-19
vaccine

ATAGI has identified the following immunocompromised groups who would potentially benefit from
a 3" primary dose of COVID-19 vaccine.
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1. Active haematological malignancy

Patients with haematological malignancy have lower seroconversion rates (approximately 39-85%)
after mRNA vaccines compared with patients with solid tumours and healthy controls.34-3° The
lowest rates of seropositivity were in those with the most common B cell malignancies (44-79%).
Seronegativity was reported in almost all patients with non-Hodgkin lymphoma, and in a significant
proportion of those with mantle cell lymphoma (56%), marginal zone lymphoma (38%), chronic
lymphocytic leukaemia (36%), Waldenstrom’s macroglobulinaemia (26%), follicular lymphoma
(22%) and diffuse large B cell lymphoma (21%).%°

The impaired vaccine response may be related to treatments for these malignancies which include
anti-B cell therapies and cytotoxic chemotherapy, both therapies associated with lower rates of
seroconversion and lower antibody titres.*® However, impaired vaccine response was also seen in
some patients who had received no treatment for 2 years, suggesting reduced responses are also
due to underlying disease.®

2. Non-haematological malignancy with current active treatment (e.qg. chemotherapy,

whole body irradiation), but excluding immunotherapy with immune checkpoint inhibitors
Patients with solid cancer who are on cytotoxic chemotherapy have been shown to have lower
response to vaccines and antibody titres. Estimates of seroconversion range from 81-98%.15:34.40-46
Radiotherapy was associated with failure of vaccine response.’® Chemotherapy was a predictor of
poorer response to vaccination with 14% of patients being non-responders.*> Antibody titres in
chemotherapy patients are significantly lower than in the healthy population.*®

Immunotherapy with immune checkpoint inhibitors (ICI) are not expected to cause significant
immunosuppression. Patients on ICls have shown variable vaccine responses, some studies
showing impairment*” while others showing preserved responses.*® ATAGI does not currently
recommend a 3" dose for individuals treated only with ICls but will continue to monitor future
evidence.

3. Solid organ transplant with immunosuppressive therapy

Solid organ transplant recipients require long term immunosuppression and show reduced vaccine
responses. 415384951 Estimates of seroconversion for mRNA vaccines in these studies have ranged
from 18% to 66%. In one study, the seroconversion rate after AstraZeneca was 44% in kidney
transplant patients.5" Immunosuppression regimens including corticosteroids, mycophenolate or
triple agents (calcineurin inhibitor, mycophenolate and corticosteroids) were associated with
increased rates of non-response to vaccination.5? Reports of documented breakthrough infections
with SARS-CoV-2 in this population have been associated with low or undetectable antibody titres
after two doses in individuals after vaccination.8-2°

4. Haematopoietic stem cell transplant (HSCT) recipients or chimeric antigen receptor
T-cell (CAR-T) therapy

HSCT recipients had seroconversion rates after Pfizer ranging from 75 to 88% after 2

doses.'6:38.53.54 Shorter time since transplantation, lower levels of CD19 B cells, and use of

immunosuppressants were associated with lower vaccine response.?3%° CAR T cell therapy was

also associated with a low seroconversion rate (0-36%).35:38:40.53

As protective immunity to vaccine-preventable diseases is partially or completely lost after an
allogeneic or autologous HSCT®® or CAR-T cell therapy these patients require re-vaccination with
3 additional doses of COVID-19 vaccine after their transplant, even if they were vaccinated prior
to transplantation. Response to vaccines can be poor during the first 6 months after HSCT;%
therefore, vaccination is usually advised to commence from 3-6 months after transplantation. The
optimal time to commence vaccination should be guided by the treating specialist who is best
placed to assess the degree of immune reconstitution. The schedule for vaccination should follow
recommended dosing intervals for the chosen vaccine for 15t and 2" doses (i.e. 3-6 weeks for
Pfizer, 4-6 weeks for Moderna and 4-12 weeks for AstraZeneca, with the 3™ dose given 2-6 months
after the 2" dose.
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5. Immunosuppressive therapies including:
a. High dose corticosteroid treatment equivalent to >20mg/day of prednisone for 214 days in a
month or treatment with pulse corticosteroid therapy

A meta-analysis of 8 studies of corticosteroid treatment in immune mediated inflammatory diseases
showed a pooled seroconversion rate of 78%.5” Corticosteroid treatment has been shown to also be
an independent predictor of negative serology in other populations including kidney transplant
recipients®? and haematological cancers.3°

b. Selected conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs)
excluding hydroxychloroquine or sulfasalazine when used as monotherapy

Conventional synthetic DMARDs that have been shown to reduce vaccine response to 2 doses of
mRNA vaccine include mycophenolate mofetil, 385057 |eflunomide,>” and methotrexate.>” Based on
expert advice and vaccine responses with other vaccines, antimetabolite agents'>4° such as
azathioprine/6-mercaptopurine, alkylating agents (e.g. cyclophosphamide, chlorambucil), and
systemic calcineurin inhibitors®® also warrant a 3" dose of vaccine.

Vaccine responses are expected to be minimally affected with hydroxychloroquine and
sulfasalazine and therefore these patients are not recommended for an additional 3" dose of
vaccine.%”%°

c. Biologic and targeted therapies including B-cell depleting agents (e.g. anti-CD20 monoclonal
antibodies, BTK inhibitors), JAK inhibitors, S1P antagonists, anti-CD52 monoclonal antibodies
(alemtuzumab), anti-complement antibodies (e.g., eculizumab), anti-thymocyte globulin
(ATG) and abatacept, but excluding those with minimal effect on vaccine response such as
immune checkpoint inhibitors, anti-integrins, anti-tumour necrosis factor, anti-IL1, anti-IL6,
anti-IL17, anti-IL-4, and anti-IL23 antibodies.

Numerous biologic therapies have the potential to impair the immune response to COVID-19
vaccination. Studies have demonstrated that patients treated with B cell depleting therapies

(e.g. anti-CD20 therapy and BTK inhibitors) often have an absent or reduced response to the
vaccine and low levels of antibodies. 43538406062 |n g pooled analysis of 8 studies, only 39% of
patients on anti-CD20 treatment developed antibodies.” Fingolimod also has a poor vaccine
response due to decreased peripheral lymphocytes.®? Low levels of circulating naive B cells which
result from therapy have been associated with a poor vaccine response.??

A meta-analysis® found that seroconversion can also substantially impaired with the use of JAK
inhibitors and abatacept (CTLA4 analog). The evidence about immune checkpoint inhibitors has
been detailed above.

People taking anti-integrins, anti-tumour necrosis factor, anti-IL1, anti-IL6, anti-IL17 or anti-IL23
antibodies generally have similar vaccine responses to that seen in the general population.®’
However, combination therapy with multiple biologic therapies may have additive effects.”¢4 If the
additive effects are considered to produce severe immunosuppression, a 3" dose is recommended.

6. Primary immunodeficiency including combined immunodeficiency and syndromes;
major antibody deficiency (e.g. common variable immune deficiency (CVID) or
agammaglobulinemia), defects of innate immunity (including phagocytic cells),
defects of immune regulation, complement deficiencies and phenocopies of primary
immunodeficiencies.
Individuals with these causes of primary immunodeficiency are likely to have significantly impaired
immunity which would require a 3™ primary dose of vaccine. Estimates of serological response to
2 doses of vaccine in individuals with primary immunodeficiency range from 0% to 93%.3863.65.66
Responses are particularly decreased with X-linked agammaglobulinemia due to absence of mature
B cells.386566
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Individuals unlikely to have a significant level of immune impairment requiring a 3" dose of vaccine
include IgA deficiencies, IgG subclass deficiency, specific antibody deficiency with normal
immunoglobulins and mannose-binding lectin deficiency.

7. Advanced or untreated HIV with CD4 counts <250/uL or those with a higher CD4 count
unable to be established on effective antiretroviral therapy

People living with HIV who are well controlled (on anti-retroviral therapy with CD4 counts 2250 and

low or undetectable viral load) do not require a 3™ primary dose as they have been shown to have

similar immune responses after 2 doses compared with HIV negative individuals, in studies of

Pfizer,6762 Moderna’® and AstraZeneca.”"72 Both the proportion who seroconvert and the titre of

antibodies produced appear similar in well controlled HIV positive and HIV negative patients.

T cell responses were also similar.%871

One preprint study showed that people with HIV who have CD4 counts <250 had significantly lower
immunogenicity than those with HIV and higher CD4 counts and HIV negative controls.”® People
with HIV with CD4 counts >250 had similar responses to controls.

ATAGI therefore recommends a 3™ dose in those with HIV who have CD4 counts <250 or those
with higher counts who are not established on ART.

8. Long term haemodialysis or peritoneal dialysis

Patients on dialysis have reduced seroconversion to vaccination; this is more significant for
individuals with a previous transplant’, those on concurrent immunosuppressive medication'6:3
and those on haemodialysis compared with peritoneal dialysis.*® Estimates of seroconversion range
from 80% to 97% for 2 doses of AstraZeneca or mRNA vaccines.% 737> However, antibody titres
were substantially reduced compared with healthy controls®® and lower antibody titres were
associated with decreased durability of the antibody response.”® Despite 2 doses of mRNA vaccine,
11% of fully vaccinated haemodialysis patients in a national registry study died after acquiring
CoVvID.””

In addition, dialysis patients often require frequent visits to hospital or other healthcare facilities.
Suboptimal protection from vaccination may increase the risk of these patients acquiring the
infection and inadvertently introducing the infection into these facilities.

Evidence of immune responses to a 3" dose of vaccine.

An increasing number of studies’”-%° demonstrate that a 3™ dose of COVID-19 vaccine,
administered one or more months after the initial 2 doses, can improve antibody levels and T cell
responses in immunocompromised individuals (solid organ transplant / kidney transplant recipients,
haemodialysis patients, lymphoid malignancies, autoimmune disorders) with suboptimal responses
to 2 doses. Moreover, these studies demonstrate that a 3 dose can seroconvert some individuals
who are seronegative (non-responders) to 2 doses. Almost all studies involved primary schedules
and 3 doses using mMRNA vaccines. A few studies’®#189.90 provide data on mixed (heterologous)
schedules where a different vaccine was used between the 3™ dose and the first 2 primary doses.
These studies have used AstraZeneca, Pfizer/Moderna or Ad26.COV2.S vaccine (Johnson &
Johnson/Janssen) as 3™ doses after Pfizer/Moderna or Ad26.COV2.S vaccine for 15t and 2" doses.
It is noted that no published studies that used Pfizer/Moderna as a 3™ dose after a primary schedule
of AstraZeneca have been identified.

Almost all studies showed that between 32% and 50% of patients, who were seronegative after 2
primary doses, responded and developed antibodies after the 3™ dose. Vaccinated individuals with
a low but positive antibody titre after the 2"® dose of vaccine generally had a substantial boost in
antibody levels with the 3™ dose.

Serology is not currently recommended before or after 3™ doses as variation in assays and a lack of
an accepted correlate of protection make interpretation difficult.
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There are no data to support the use of any additional primary doses of COVID-19 vaccine after a
3 primary dose. Patients who do not respond to 3" doses may not respond to subsequent doses.
However, due to the current outbreak with the Omicron variant of concern, ATAGI recommends that
immunocompromised individuals who have received 3 primary doses of a COVID-19 vaccine have
a booster dose at 4 months, in line with the timing for the general population.

As response after a 3™ dose may still be lower than the general population, risk mitigation strategies
including mask wearing and social distancing should continue to be employed by
immunocompromised individuals.

Safety of 3" primary doses appears similar to 15t and 2" doses

The profile of adverse events after the 3™ dose’7-81.83:84.86-88,90 i similar to that of preceding doses,
and studies have not reported vaccine-related serious adverse events. However, these studies were
conducted in small numbers of patients, and rare side effects may not have been detected. There
are currently no data on safety of 3 doses of vaccine in relation to the risk of myocarditis after
mRNA vaccines, or thrombosis and thrombocytopenia syndrome (TTS) after AstraZeneca. ATAGI
will continue to monitor the evidence around safety of additional doses of COVID-19 vaccine.

Considerations for recommendations regarding the timing of 3" doses

ATAGI recommends that a 3" dose of COVID-19 vaccine be administered to eligible
immunocompromised individuals 2 — 6 months after the 2" dose. In exceptional circumstances
where more rapid protection is required (e.g. an outbreak setting or a significant increase in
immunosuppression such as a patient on chronic immunosuppressive therapy requiring the urgent
addition of an additional immunosuppressive agent), ATAGI considers a minimum interval of 4
weeks between the 2" and 3 dose to be acceptable. It is thought to take at least 2 weeks to
generate an adequate immune response to the vaccine, therefore ideally vaccination should occur
at least 2 weeks prior to the addition of a new immunosuppressive agent, where relevant.

It has been recognised that longer intervals between 15t and 2" vaccine doses lead to improvement
of peak antibody levels and/or efficacy for Pfizer®'-°2 and AstraZeneca. %3 A longer interval between
2"d and 3 doses may have a similar benefit. However, this improved vaccine response needs to be
weighed against the possibility that protection against COVID-19 from 2 doses could remain
suboptimal until a 3™ dose is administered.

Vaccine choice for 3™ doses
ATAGI recommends that:

o Pfizer or Moderna be preferentially administered for the 3 primary dose.

e Where individuals have received 15t and 2" doses of AstraZeneca, it is acceptable for
AstraZeneca to be used for the 3™ dose if there are no contraindications or precautions for
receiving AstraZeneca since the last dose.

e Where individuals have received 2" doses of Pfizer or Moderna and further doses are
contraindicated (e.g. anaphylaxis, myocarditis secondary to an mRNA vaccine), an alternative
brand (e.g. AstraZeneca) should be considered. The benefits of improved protection with
AstraZeneca need to be balanced against the very small risk of adverse events such as
thrombosis and thrombocytopaenia syndrome and the epidemiological context (e.g. risk of
COVID-19 exposure). See also the ATAGI clinical guidance on COVID-19 vaccine for further
information on mixed (heterologous) schedules.

ATAGI acknowledges that Pfizer and Moderna product information sheets have been updated to
allow for a 3" dose in certain circumstances including for individuals that are severely
immunocompromised. For AstraZeneca ATAGI notes that the recommendation to administer a 3
dose is a variation from the product information currently available and that the booster dose is
currently under evaluation by the TGA.
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These recommendations are based on the fact that most studies of 3 doses of COVID-19 vaccine
in immunocompromised individuals have involved the use of MRNA vaccines for all doses. There
are currently no studies in immunocompromised populations to directly inform the use of a 3™ dose
of vaccine after 15t and 2" doses of AstraZeneca. Limited studies of a 3™ dose after mMRNA 1st and
2" doses using a homologous mMRNA vaccine vs a heterologous dose of AstraZeneca have not
been designed to assess differences between types of 3™ dose vaccines but appear to demonstrate
similar boost responses with either homologous (same 3™ dose vaccine) or heterologous (different
3 dose vaccine) dosing.”9:89

3" dose advice for severely immunocompromised - Version 1.2 10



References

1. Suarez-Garcia |, Perales-Fraile |, Gonzalez-Garcia A, et al. In-hospital mortality among
immunosuppressed patients with COVID-19: Analysis from a national cohort in Spain. PLoS One
2021;16:e0255524.

2. Vaid N, Ardissino M, Reed TAN, et al. Clinical characteristics and outcomes of
immunosuppressed patients hospitalized with COVID-19: experience from London. J Intern Med
2021;289:385-94.

3. Ward D, Gortz S, Ernst MT, et al. The effect of immunosuppressants on the prognosis of
SARS-CoV-2 infection. Eur Respir J 2021.

4. Avanzato VA, Matson MJ, Seifert SN, et al. Case Study: Prolonged Infectious SARS-CoV-2
Shedding from an Asymptomatic Immunocompromised Individual with Cancer. Cell 2020;183:1901-
12 €9.

5. Baang JH, Smith C, Mirabelli C, et al. Prolonged Severe Acute Respiratory Syndrome
Coronavirus 2 Replication in an Immunocompromised Patient. J Infect Dis 2021;223:23-7.

6. Choi B, Choudhary MC, Regan J, et al. Persistence and Evolution of SARS-CoV-2 in an
Immunocompromised Host. N Engl J Med 2020;383:2291-3.

7. Helleberg M, Niemann CU, Moestrup KS, et al. Persistent COVID-19 in an
Immunocompromised Patient Temporarily Responsive to Two Courses of Remdesivir Therapy. J
Infect Dis 2020;222:1103-7.

8. Khatamzas E, Rehn A, Muenchhoff M, et al. Emergence of multiple SARS-CoV-2 mutations
in an immunocompromised host. medRxiv 2021:2021.01.10.20248871.

9. Nakajima Y, Ogai A, Furukawa K, et al. Prolonged viral shedding of SARS-CoV-2 in an
immunocompromised patient. J Infect Chemother 2021;27:387-9.

10. Truong TT, Ryutov A, Pandey U, et al. Increased viral variants in children and young adults
with impaired humoral immunity and persistent SARS-CoV-2 infection: A consecutive case series.
EBioMedicine 2021;67.

1. Jackson LA, Anderson EJ, Rouphael NG, et al. An mRNA Vaccine against SARS-CoV-2 -
Preliminary Report. N Engl J Med 2020.

12. Walsh EE, Frenck RW, Falsey AR, et al. Safety and Immunogenicity of Two RNA-Based
Covid-19 Vaccine Candidates. New England Journal of Medicine 2020;383:2439-50.

13. Shrotri M, Fragaszy E, Geismar C, et al. Spike-antibody responses to ChAdOx1 and
BNT162b2 vaccines by demographic and clinical factors (Virus Watch study). medRxiv
2021:2021.05.12.21257102.

14. Hadjadj J, Planas D, Ouedrani A, et al. Immunogenicity of BNT162b2 vaccine Against the
Alpha and Delta Variants in Immunocompromised Patients. medRxiv 2021:2021.08.08.21261766.

15. Haidar G, Agha M, Lukanski A, et al. Immunogenicity of COVID-19 Vaccination in
Immunocompromised Patients: An Observational, Prospective Cohort Study Interim Analysis.
medRxiv 2021:2021.06.28.21259576.

16. Kearns P, Siebert S, willicombe m, et al. Examining the Immunological Effects of COVID-19
Vaccination in Patients with Conditions Potentially Leading to Diminished Immune Response
Capacity — The OCTAVE Trial. SSRN Electronic Journal 2021.

17. Khoury DS, Cromer D, Reynaldi A, et al. Neutralizing antibody levels are highly predictive of
immune protection from symptomatic SARS-CoV-2 infection. Nature Medicine 2021.

3" dose advice for severely immunocompromised - Version 1.2 11



18. Caillard S, Chavarot N, Bertrand D, et al. Occurrence of severe COVID-19 in vaccinated
transplant patients. Kidney Int 2021;100:477-9.

19. Wadei HM, Gonwa TA, Leoni JC, et al. COVID-19 infection in solid organ transplant
recipients after SARS-CoV-2 vaccination. American Journal of Transplantation;n/a.

20. Yamada M, Matsumoto E, Thomas CP, et al. Case Report: Severe COVID-19 in a Kidney
Transplant Recipient Without Humoral Response to SARS-CoV-2 mRNA Vaccine Series.
Transplant Direct 2021;7:€743.

21. Tenforde MW, Patel MM, Ginde AA, et al. Effectiveness of SARS-CoV-2 mRNA Vaccines
for Preventing Covid-19 Hospitalizations in the United States. medRxiv 2021.

22. Andrews N, Tessier E, Stowe J, et al. Vaccine effectiveness and duration of protection of
Comirnaty, Vaxzevria and Spikevax against mild and severe COVID-19 in the UK. 2021. Available
from:
https://khub.net/documents/135939561/338928724/Vaccine+effectiveness+and+duration+of+protec
tion+of+covid+vaccines+against+mild+and+severe+COVID-19+in+the+UK.pdf/10dcd99¢c-0441-
0403-dfd8-11ba2c6f5801 (Accessed 28/09/2021).

23. de Gier B, Kooijman M, Kemmeren J, et al. COVID-19 vaccine effectiveness against
hospitalizations and ICU admissions in the Netherlands, April- August 2021. medRxiv
2021:2021.09.15.21263613.

24. Tartof SY, Slezak JM, Fischer H, et al. Six-Month Effectiveness of BNT162B2 mRNA
COVID-19 Vaccine in a Large US Integrated Health System: A Retrospective Cohort Study. SSRN
Electronic Journal 2021.

25. Self WH, Tenforde MW, Rhoads JP, et al. Comparative Effectiveness of Moderna, Pfizer-
BioNTech, and Janssen (Johnson & Johnson) Vaccines in Preventing COVID-19 Hospitalizations
Among Adults Without Immunocompromising Conditions - United States, March-August 2021.
MMWR Morb Mortal Wkly Rep 2021;70:1337-43.

26. Barda N, Dagan N, Balicer RD. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass
Vaccination Setting. New England Journal of Medicine 2021;384:1968-70.

27. Chodick G, Tene L, Rotem RS, et al. The effectiveness of the TWO-DOSE BNT162b2
vaccine: analysis of real-world data. Clin Infect Dis 2021.

28. Dagan N, Barda N, Kepten E, et al. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide
Mass Vaccination Setting. N Engl J Med 2021;384:1412-23.

29. Whitaker H, Tsang R, Byford R, et al. Pfizer-BioNTech and Oxford AstraZeneca COVID-19
vaccine effectiveness and immune response among individuals in clinical risk groups. 2021.
Available from:
https://khub.net/documents/135939561/430986542/RCGP+VE+riskgroups+paper.pdf/abb54cd9-
419d-9b63-e2bf-5dc796f5a91f (Accessed 24/07/2021).

30. Young-Xu Y. Coverage and Effectiveness of mMRNA COVID-19 Vaccines among Veterans.
2021.

31. Khan N, Mahmud N. Effectiveness of SARS-CoV-2 Vaccination in a Veterans Affairs Cohort
of Patients With Inflammatory Bowel Disease With Diverse Exposure to Immunosuppressive
Medications. Gastroenterology 2021.

32. Chemaitelly H, AIMukdad S, Joy JP, et al. SARS-CoV-2 vaccine effectiveness in
immunosuppressed kidney transplant recipients. medRxiv 2021:2021.08.07.21261578.

33. Aslam S, Adler E, Mekeel K, Little SJ. Clinical effectiveness of COVID-19 vaccination in
solid organ transplant recipients. Transplant Infectious Disease;n/a:e13705.

3" dose advice for severely immunocompromised - Version 1.2 12


https://khub.net/documents/135939561/338928724/Vaccine+effectiveness+and+duration+of+protection+of+covid+vaccines+against+mild+and+severe+COVID-19+in+the+UK.pdf/10dcd99c-0441-0403-dfd8-11ba2c6f5801
https://khub.net/documents/135939561/338928724/Vaccine+effectiveness+and+duration+of+protection+of+covid+vaccines+against+mild+and+severe+COVID-19+in+the+UK.pdf/10dcd99c-0441-0403-dfd8-11ba2c6f5801
https://khub.net/documents/135939561/338928724/Vaccine+effectiveness+and+duration+of+protection+of+covid+vaccines+against+mild+and+severe+COVID-19+in+the+UK.pdf/10dcd99c-0441-0403-dfd8-11ba2c6f5801
https://khub.net/documents/135939561/430986542/RCGP+VE+riskgroups+paper.pdf/a6b54cd9-419d-9b63-e2bf-5dc796f5a91f
https://khub.net/documents/135939561/430986542/RCGP+VE+riskgroups+paper.pdf/a6b54cd9-419d-9b63-e2bf-5dc796f5a91f

34. Monin L, Laing AG, Munoz-Ruiz M, et al. Safety and immunogenicity of one versus two
doses of the COVID-19 vaccine BNT162b2 for patients with cancer: interim analysis of a
prospective observational study. Lancet Oncol 2021;22:765-78.

35. Greenberger LM, Saltzman LA, Senefeld JW, et al. Antibody response to SARS-CoV-2
vaccines in patients with hematologic malignancies. Cancer Cell 2021;39:1031-3.

36. Herishanu Y, Avivi I, Aharon A, et al. Efficacy of the BNT162b2 mRNA COVID-19 vaccine in
patients with chronic lymphocytic leukemia. Blood 2021;137:3165-73.

37. Van Oekelen O, Gleason CR, Agte S, et al. Highly variable SARS-CoV-2 spike antibody
responses to two doses of COVID-19 RNA vaccination in patients with multiple myeloma. Cancer
Cell 2021;39:1028-30.

38. Bergman P, Blennow O, Hansson L, et al. Safety and efficacy of the mRNA BNT162b2
vaccine against SARS-CoV-2 in five groups of immunocompromised patients and healthy controls
in a prospective open-label clinical trial. medRxiv 2021:2021.09.07.21263206.

39. Ehmsen S, Asmussen A, Jeppesen SS, et al. Antibody and T cell immune responses
following mRNA COVID-19 vaccination in patients with cancer. Cancer Cell 2021;39:1034-6.

40. Thakkar A, Gonzalez-Lugo JD, Goradia N, et al. Seroconversion rates following COVID-19
vaccination among patients with cancer. Cancer Cell 2021;39:1081-90.e2.

41. Addeo A, Shah PK, Bordry N, et al. Immunogenicity of SARS-CoV-2 messenger RNA
vaccines in patients with cancer. Cancer Cell 2021;39:1091-8 e2.

42. Goshen-Lago T, Waldhorn |, Holland R, et al. Serologic Status and Toxic Effects of the
SARS-CoV-2 BNT162b2 Vaccine in Patients Undergoing Treatment for Cancer. JAMA Oncology
2021.

43. Gounant V, Ferré VM, Soussi G, et al. Efficacy of SARS-CoV-2 vaccine in thoracic cancer
patients: a prospective study supporting a third dose in patients with minimal serologic response
after two vaccine doses. medRxiv 2021:2021.08.12.21261806.

44, Mairhofer M, Kausche L, Kaltenbrunner S, et al. Humoral and cellular immune responses in
SARS-CoV-2 mRNA-vaccinated patients with cancer. Cancer Cell 2021;39:1171-2.

45, Webber T, Provinciali N, Musso M, et al. Predictors of poor seroconversion and adverse
events to SARS-CoV-2 mRNA BNT162b2 vaccine in cancer patients on active treatment. 2021.
Available from: https://papers.ssrn.com/sol3/papers.cfim?abstract id=3901796.

46. Palich R, Veyri M, Vozy A, et al. High seroconversion rate but low antibody titers after two
injections of BNT162b2 (Pfizer-BioNTech) vaccine in patients treated with chemotherapy for solid
cancers. Annals of Oncology.

47. Terpos E, Zagouri F, Liontos M, et al. Low titers of SARS-CoV-2 neutralizing antibodies
after first vaccination dose in cancer patients receiving checkpoint inhibitors. J Hematol Oncol
2021;14:86.

48. Agbarya A, Sarel |, Ziv-Baran T, et al. Efficacy of the mRNA-Based BNT162b2 COVID-19
Vaccine in Patients with Solid Malignancies Treated with Anti-Neoplastic Drugs. Cancers (Basel)
2021;13.

49, Boyarsky BJ, Werbel WA, Avery RK, et al. Antibody Response to 2-Dose SARS-CoV-2
mRNA Vaccine Series in Solid Organ Transplant Recipients. JAMA 2021;325:2204-6.

50. Peled Y, Ram E, Lavee J, et al. BNT162b2 vaccination in heart transplant recipients:
Clinical experience and antibody response. J Heart Lung Transplant 2021.

51. Prendecki M, Thomson T, Clarke CL, et al. Comparison of humoral and cellular responses
in kidney transplant recipients receiving BNT162b2 and ChAdOx1 SARS-CoV-2 vaccines. 2021.

3" dose advice for severely immunocompromised - Version 1.2 13


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3901796

52. Grupper A, Rabinowich L, Schwartz D, et al. Reduced humoral response to mRNA SARS-
CoV-2 BNT162b2 vaccine in kidney transplant recipients without prior exposure to the virus. Am J
Transplant 2021;21:2719-26.

53. Ram R, Hagin D, Kikozashvilli N, et al. Safety and Immunogenicity of the BNT162b2 mRNA
COVID-19 Vaccine in Patients after Allogeneic HCT or CD19-based CART therapy-A Single-Center
Prospective Cohort Study. Transplantation and cellular therapy 2021:52666-6367(21)01027-7.

54, Redjoul R, Le Bouter A, Beckerich F, Fourati S, Maury S. Antibody response after second
BNT162b2 dose in allogeneic HSCT recipients. The Lancet 2021;398:298-9.

55. Chevallier P, Coste-Burel M, Le Bourgeois A, et al. Safety and immunogenicity of a first
dose of SARS-CoV-2 mRNA vaccine in allogeneic hematopoietic stem-cells recipients. EJHaem
2021.

56. Australian Government Department of Health. Australian Immunisation Handbook. 2021.
Available from: https://immunisationhandbook.health.gov.au/ (Accessed 21/09/2021).

57. Jena A, Mishra S, Deepak P, et al. Response to SARS-CoV-2 vaccination in immune
mediated inflammatory diseases: Systematic review and meta-analysis. Autoimmunity Reviews
2021.

58. Ben-Dov IZ, Oster Y, Tzukert K, et al. Impact of tozinameran (BNT162b2) mRNA vaccine on
kidney transplant and chronic dialysis patients: 3-5 months followup. 2021.

59. Arnold J, Winthrop K, Emery P. COVID-19 vaccination and antirheumatic therapy.
Rheumatology 2021;60:3496-502.

60. Apostolidis SA, Kakara M, Painter MM, et al. Altered cellular and humoral immune
responses following SARS-CoV-2 mRNA vaccination in patients with multiple sclerosis on anti-
CD20 therapy. medRxiv 2021:2021.06.23.21259389.

61. Deepak P, Kim W, Paley MA, et al. Glucocorticoids and B Cell Depleting Agents
Substantially Impair Immunogenicity of mMRNA Vaccines to SARS-CoV-2. medRxiv 2021.

62. Sormani MP, Inglese M, Schiavetti |, et al. Effect of SARS-CoV-2 mRNA Vaccination in MS
Patients Treated With Disease Modifying Therapies. SSRN Electronic Journal 2021.

63. Schulz E, Hodl |, Forstner P, et al. Association of Naive B Cells with Humoral Response to
SARS-CoV-2 Vaccination. medRxiv 2021:2021.08.11.21261898.

64. Kennedy NA, Goodhand JR, Bewshea C, et al. Anti-SARS-CoV-2 antibody responses are
attenuated in patients with IBD treated with infliximab. Gut 2021;70:865-75.

65. Hagin D, Freund T, Navon M, et al. Immunogenicity of Pfizer-BioNTech COVID-19 vaccine
in patients with inborn errors of immunity. J Allergy Clin Immunol 2021;148:739-49.

66. Salinas AF, Mortari EP, Terreri S, et al. SARS-CoV-2 Vaccine Induced Atypical Immune
Responses in Antibody Defects: everybody does their best. medRxiv 2021:2021.06.24.21259130.

67. Ruddy JA, Boyarsky BJ, Bailey JR, et al. Safety and antibody response to two-dose SARS-
CoV-2 messenger RNA vaccination in persons with HIV. AIDS 2021.

68. Woldemeskel BA, Karaba AH, Garliss CC, et al. The BNT162b2 mRNA Vaccine Elicits
Robust Humoral and Cellular Imnmune Responses in People Living with HIV. Clinical Infectious
Diseases 2021.

69. Levy I, Wieder-Finesod A, Litchevsky V, et al. Inmunogenicity and safety of the BNT162b2
mRNA Covid-19 vaccine in people living with HIV-1. Clin Microbiol Infect 2021.

70. Nault L, Marchitto L, Goyette G, et al. Covid-19 vaccine immunogenicity in people living with
HIV-1. bioRxiv 2021:2021.08.13.456258.

3" dose advice for severely immunocompromised - Version 1.2 14


https://immunisationhandbook.health.gov.au/

71. Frater J, Ewer KJ, Ogbe A, et al. Safety and immunogenicity of the ChAdOx1 nCoV-19
(AZD1222) vaccine against SARS-CoV-2 in HIV infection: a single-arm substudy of a phase 2/3
clinical trial. Lancet HIV 2021.

72. Madhi SA, Koen AL, Izu A, et al. Safety and immunogenicity of the ChAdOx1 nCoV-19
(AZD1222) vaccine against SARS-CoV-2 in people living with and without HIV in South Africa: an
interim analysis of a randomised, double-blind, placebo-controlled, phase 1B/2A trial. Lancet HIV
2021.

73. Hsu CM, Weiner DE, Aweh GN, et al. Seroresponse to SARS-CoV-2 vaccines among
maintenance dialysis patients. medRxiv 2021:2021.08.19.21262292.

74. Clarke CL, Martin P, Gleeson S, et al. Comparison of immunogenicity between BNT162b2
and ChAdOx1 SARS-CoV-2 vaccines in a large haemodialysis population. medRxiv
2021:2021.07.09.21260089.

75. Garcia P, Anand S, Han J, et al. COVID19 vaccine type and humoral immune response in
patients receiving dialysis. 2021.

76. Hsu CM, Weiner DE, Manley HJ, et al. Seroresponse to SARS-CoV-2 vaccines among
maintenance dialysis patients over six months. medRxiv 2021:2021.09.13.21263535.

77. Espi M, Charmetant X, Barba T, et al. Justification, safety, and efficacy of a third dose of
mMRNA vaccine in maintenance hemodialysis patients: a prospective observational study. medRxiv
2021:2021.07.02.21259913.

78. Benotmane |, Gautier G, Perrin P, et al. Antibody Response After a Third Dose of the
MRNA-1273 SARS-CoV-2 Vaccine in Kidney Transplant Recipients With Minimal Serologic
Response to 2 Doses. JAMA 2021.

79. Bonelli M, Mrak D, Tobudic S, et al. Additional heterologous versus homologous booster
vaccination in immunosuppressed patients without SARS-CoV-2 antibody seroconversion after
primary mRNA vaccination: a randomized controlled trial. medRxiv 2021:2021.09.05.21263125.

80. Charmetant X, ESPI M, Barba T, et al. Predictive factors of response to 3rd dose of COVID-
19 mRNA vaccine in kidney transplant recipients. medRxiv 2021:2021.08.23.21262293.

81. Connolly CM, Teles M, Frey S, et al. Booster-dose SARS-CoV-2 vaccination in patients with
autoimmune disease: a case series. Annals of the Rheumatic Diseases 2021:annrheumdis-2021-
221206.

82. Ducloux D, Colladant M, Chabannes M, Yannaraki M, Courivaud C. Humoral response after
3 doses of the BNT162b2 mRNA COVID-19 vaccine in patients on hemodialysis. Kidney Int 2021.

83. Hall VG, Ferreira VH, Ku T, et al. Randomized Trial of a Third Dose of mMRNA-1273 Vaccine
in Transplant Recipients. N Engl J Med 2021.

84. Kamar N, Abravanel F, Marion O, et al. Three Doses of an mRNA Covid-19 Vaccine in
Solid-Organ Transplant Recipients. N Engl J Med 2021.

85. Karaba AH, Zhu X, Liang T, et al. A Third Dose of SARS-CoV-2 Vaccine Increases
Neutralizing Antibodies Against Variants of Concern in Solid Organ Transplant Recipients. medRxiv
2021:2021.08.11.21261914.

86. Longlune N, Nogier MB, Miedouge M, et al. High immunogenicity of a messenger RNA
based vaccine against SARS-CoV-2 in chronic dialysis patients. Nephrol Dial Transplant 2021.

87. Massa F, Cremoni M, Gerard A, et al. Safety and Cross-Variant Immunogenicity of a Three-
Dose COVID-19 mRNA Vaccine Regimen in Kidney Transplant Recipients. SSRN Electronic
Journal 2021.

3" dose advice for severely immunocompromised - Version 1.2 15



88. Re D, Seitz-Polski B, Carles M, et al. Humoral and cellular responses after a third dose of
BNT162b2 vaccine in patients treated for lymphoid malignancies. medRxiv
2021:2021.07.18.21260669.

89. Schrezenmeier E, Rincon-Arevalo H, Stefanski A-L, et al. B and T cell responses after a
third dose of SARS-CoV-2 vaccine in Kidney Transplant Recipients. medRxiv
2021:2021.08.12.21261966.

90. Werbel WA, Boyarsky BJ, Ou MT, et al. Safety and Immunogenicity of a Third Dose of
SARS-CoV-2 Vaccine in Solid Organ Transplant Recipients: A Case Series. Ann Intern Med
2021;0:null.

91. Mahase E. Covid-19: Longer interval between Pfizer doses results in higher antibody levels,
research finds. BMJ 2021;374:n1875.

92. Parry H, Bruton R, Stephens C, et al. Extended interval BNT162b2 vaccination enhances
peak antibody generation in older people. medRxiv 2021:2021.05.15.21257017.

93. Voysey M, Costa Clemens SA, Madhi SA, et al. Single-dose administration and the
influence of the timing of the booster dose on immunogenicity and efficacy of ChAdOx1 nCoV-19
(AZD1222) vaccine: a pooled analysis of four randomised trials. The Lancet 2021;397:881-91.

3" dose advice for severely immunocompromised - Version 1.2 16



	Recommendations on the use of a 3rd primary dose of COVID-19 vaccine in individuals who are severely immunocompromised
	Recommendations
	Box 1: People with the following immunocompromising conditions and therapies for which a 3rd primary dose is recommended
	N.B. This list is not exhaustive. Clinicians may use their judgement for conditions or medications that are not listed and which are associated with severe immunocompromise.
	Rationale for recommendations:
	Increased morbidity from SARS-CoV-2 infection in the immunocompromised
	Decreased immune response to COVID-19 vaccination
	Increased breakthrough infections despite vaccination with 2 doses
	Reduced vaccine effectiveness against confirmed SARS-CoV-2 infection in vaccinated immunocompromised individuals
	Maximising protection against COVID-19 from vaccination for the immunocompromised
	Immunocompromised populations recommended for a 3rd primary dose of COVID-19 vaccine
	1. Active haematological malignancy
	2. Non-haematological malignancy with current active treatment (e.g. chemotherapy, whole body irradiation), but excluding immunotherapy with immune checkpoint inhibitors
	3. Solid organ transplant with immunosuppressive therapy
	4. Haematopoietic stem cell transplant (HSCT) recipients or chimeric antigen receptor  T-cell (CAR-T) therapy
	5. Immunosuppressive therapies including:
	6. Primary immunodeficiency including combined immunodeficiency and syndromes;  major antibody deficiency (e.g. common variable immune deficiency (CVID) or agammaglobulinemia), defects of innate immunity (including phagocytic cells),  defects of immun...
	7. Advanced or untreated HIV with CD4 counts <250/μL or those with a higher CD4 count unable to be established on effective antiretroviral therapy
	8. Long term haemodialysis or peritoneal dialysis

	Evidence of immune responses to a 3rd dose of vaccine.
	Safety of 3rd primary doses appears similar to 1st and 2nd doses
	Considerations for recommendations regarding the timing of 3rd doses
	Vaccine choice for 3rd doses

	References


