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1) Recommendation
People living with HIV (PLWH) aged 5 years or older should be fully vaccinated for COVID19, regardless of CD4 count provided that they do not have contraindications to the available
age-appropriate vaccines (see below). Although the evidence was mixed in earlier studies,
more recently, multiple large studies have indicated that PLWH are at increased risk of serious
illness and death due to COVID-19 [1-6]. To date, there appears to be no significant difference
in the safety profile of the authorized COVID-19 vaccines in PLWH compared to the general
population.
2) Current COVID-19 vaccine usage in BC
a) Vaccine options authorized in Canada
i) mRNA vaccines (Pfizer-BioNTech product: Comirnaty; or Moderna product:
Spikevax). COVID-19 vaccine usage in Canada has shifted almost exclusively to one
or another of the two mRNA vaccines due to both the higher level of protection against
symptomatic infection or severe disease in addition to improved safety profiles
compared to the viral vector vaccines [7-9]. Both mRNA vaccines have been approved
for adults and adolescents age 12 years and older [10],[11]. For children, the PfizerBioNTech vaccine has been approved for those age 5-11 years [12, 13] and the
Moderna vaccine at the pediatric dosage of 50 mcg (adult dosage is 100 mcg) has been
approved as an alternative to the Pfizer-BioNTech vaccine for those age 6-11 years
[14].
ii) Recombinant protein subunit vaccine (Novavax product: Nuvaxovid). This was
approved for use in adults age 18 years and over by Health Canada on February 17th
2022 [15],[16]. The vaccine efficacy for protection against symptomatic COVID-19
illness was 89.7% (95% CI: 80.2-94.6%) in the clinical trial 2019nCoV-302 [15].
However, these data were generated prior to the emergence of the delta and omicron
variants.
iii) Viral vector vaccines (AstraZeneca product: ChAdOx1 nCOV-19, Vaxzevria; or
Johnson & Johnson-Janssen product: Ad.COV2.S, Janssen COVID-19 vaccine) are
approved for those age 18 years and over, using a 2-dose and 1-dose schedule,
respectively [7]. These products are only recommended for a primary series of COVID19 vaccination if there are no specific contraindications to their use, and only when all
other authorized COVID-19 vaccines are contraindicated [7].
This NACI
recommendation relates to the lower level of protection afforded by the viral vector
vaccines in addition to the less favourable adverse effect profile, which includes rare
but potentially serious adverse effects, as outlined below [8],[9]. However, there is
some preliminary evidence that the immune responses, as measured by peak antibody
titres with the Janssen COVID-19 vaccine are initially lower than for mRNA vaccines
but remain relatively stable over 8 months [17]. Although there are no randomized
controlled trials comparing different COVID-19 vaccines, a recent observational study
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suggested that the Janssen COVID-19 vaccine may provide more durable protection
against breakthrough infections and hospitalizations [18].
iv) Recombinant, plant-based virus-like particles (VLP) vaccine (Medicago product:
COVIFENZ). This vaccine contains purified, spike protein of SARS-CoV-2 expressed
in virus-like particles produced by plant-based technology. In the phase 3 portion of
the RCT Study 021, the vaccine efficacy was 71%. The vaccine was approved by
Health Canada on February 24, 2022 for individuals 18-64 years of age [19].
b) Recommended primary vaccination series for COVID-19 (see Table [20]).
The recommendations were updated by both the BCCDC and NACI [21]. The
recommendation is for a complete series with an mRNA COVID-19 vaccine for those who
do not have a contraindication and are age-appropriate for the available vaccine. The
Pfizer-BioNTech vaccine dosage for age 5 to 11 years with the pediatric formulation is 10
mcg; for age 12 years and older the dosage is 30 mcg. The Moderna vaccine dose for age
6 to 11 years is 50 mcg and for 12 years of age and over the dose is 100 mcg. The
preference in the choice of mRNA vaccine is Moderna for age 30 years and older based
upon indirect evidence of higher vaccine efficacy compared to the Pfizer-BioNTech
vaccine [7][14]. However, the preference for age 6 to 29 years is the Pfizer-BioNTech
vaccine due to its lower incidence of myocarditis in this age group compared to the
Moderna vaccine [7][14]. The first and second vaccine doses should be spaced 8 weeks
apart [20][21].
Those who are not able or willing to receive an mRNA COVID-19 vaccine should be
offered the Novavax COVID-19 vaccine provided there is no contraindication. Although
NACI has recommended that such individuals may alternatively be offered the
recombinant VLP (Medicago) vaccine as a 2-dose primary vaccination series at least 21
days apart [22], to date this vaccine has not yet been recommended or stated as available
in BC according to the BCCDC website. Those individuals who have contraindications to
all other authorized COVID-19 vaccinations may be offered one of the viral vector
vaccinations after informed consent. This should include discussion regarding the risks of
rare but serious complications associated with these vaccines, specifically thrombosis and
thrombocytopenia syndrome (TTS) and the need to seek immediate medical care should
symptoms develop [7]. The use of mixed 2-dose vaccine schedules (e.g., a viral vector
vaccine followed by an mRNA vaccine) has been associated with similar high level of
protection against COVID-19-related hospitalization which exceeded 90% when at least
one dose was an mRNA vaccine [23].
c) 3-dose primary vaccine series (see Table [20]). Multiple studies have demonstrated a
suboptimal immune response to different 2-dose COVID-19 vaccine schedules in a
substantial proportion of certain populations with immunocompromise or particular
comorbidities [24],[25]. In order to address this, the addition of a 3rd dose to the primary
vaccination series in transplant and hemodialysis patients has been associated with
improved immune responses [25],[26]. This is not considered to be a booster dose since
the problem is the absence of a robust immune response to the first 2 doses rather than one
of waning immunity. Given these findings, a 3rd dose in the primary vaccine series is now
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being recommended for mRNA vaccines in moderately to severely immunocompromised
adults and children, rather than the original 2-dose series [21]. However, an additional dose
has not been recommended in the primary vaccination series for either of the viral vector
vaccines, unless alternative vaccines are contraindicated. Although the Moderna vaccine is
considered to be an alternative for those age 6 to 29 years, it should be considered
preferentially in immunocompromised children age 6-11 years given the evidence of higher
seroconversion rates among immunocompromised Moderna vaccine recipients (versus
Pfizer BioNtech recipients) and the much lower incidence of myocarditis in this younger
age group in association with mRNA vaccination [14].
Among PLWH, this recommendation of a 3-dose primary vaccine series in British
Columbia would apply to those with any of the following: a prior AIDS defining illness,
or CD4 count <200/mm3, or CD4 fraction <15%; or detectable plasma viral load since
January 2021; age >65 years; or perinatally acquired HIV infection [27]. A recent study
among PLWH with a median CD4 of count of 710 (IQR 525-935) cells/mm3 and receiving
antiretroviral therapy demonstrated similar humoral immune responses compared to
controls, suggesting that a 3rd vaccine dose in the primary series would not be necessary
for most PLWH with viral load suppression and CD4 cell counts above 200 cells/mm3 [28].
d) COVID-19 booster dose recommendations (see Table [20]).
i) Rationale. The first booster doses may be the 3rd or 4th dose depending upon whether
the individual received a primary vaccination series of 2 or 3 doses. Decline in antibody
titres and protection from COVID-19 disease have been demonstrated 6 months after
completion of a 2-dose primary vaccine series using the initially recommended 21-day
interval between doses for the Pfizer-BioNTech vaccine [29],[30],[31],[32]. However,
the protection has been restored with the use of a booster dose [33]. Booster doses are
now recommended at 6 months after completion of a primary COVID-19 vaccine
series, with the booster being an mRNA COVID-19 vaccine even if the primary series
was given with a viral vector vaccine. Similar or higher immune responses have been
observed with heterologous versus homologous boosting regimens, which included the
primary series and booster combinations using one or another of the two mRNA
vaccines and the Janssen COVID-19 vaccine [34].
The priority for administration of such booster doses was initially targeting those who
are at higher risk of severe disease due to COVID-19 (e.g., older age,
immunocompromise, and comorbidities), but has since been broadened to include the
general population of age 12 years and older by the BCCDC (see Table [20]). Booster
doses are also recommended within 6 months after the last dose in pregnancy or
breastfeeding and for any individual who has already received a three-dose primary
vaccination series [21]. The only group in the general population for whom a booster
dose is not currently recommended is for children less than 12 years of age [21]. A 4th
vaccine dose given within 6 months of the last dose is currently only being
recommended as a booster dose in those who were eligible to receive a 3-dose primary
immunization series, specifically the moderately to severely immunocompromised (as
defined in Appendix A).
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Boosters in PLWH. The waning of both humoral and cell-mediated immune response
was recently demonstrated among PLWH receiving ART (87% had an HIV RNA <50
c/mL) at a median of 5 months following the second dose of either of the mRNA
vaccines, particularly among those with CD4 counts <200 cells/mm3 [35]. The response
to mRNA booster doses at a median of 142 days (132-156) after the second dose was
recently evaluated among 216 PLWH receiving ART (93% had HIV RNA <50 c/ml)
with a wide range of CD4 counts [36]. A high response rate was observed and a CD4
count of <200 cells/mm3 was not associated with a risk of failing to elicit a humoral or
cell-mediated immune response [36].
Second booster doses are now being recommended by both NACI [37] and BCCDC.
Currently in BC, all of the following groups are approved for a second booster dose 6
months after the first booster: people in long term care; assisted living (if age >70 yrs,
or >55 yrs and indigenous); or seniors (if age >70 years, or >55 years and indigenous).
ii) Booster preference. The preference is for the Moderna vaccine for those 30 years of
age or older due to higher neutralizing antibody titres and lower rates of breakthrough
infection compared to the Pfizer-BioNTech vaccine [38],[39],[40]. However, the rare
adverse event of myocarditis, which has been observed predominantly in the age group
of 12-29 years occurs more often with the Moderna compared to the Pfizer vaccine,
making the latter the preference in this age group.
iii) Booster alternative. An alternative booster vaccine option may be offered at >6
months after completion of a primary COVID-19 vaccine series to adults age 18 and
above with the Novavax vaccine (Nuvaxovid) if they are not able or willing to receive
an mRNA vaccine booster, provided that they have no contraindication (discretionary
NACI recommendation) [16]. Medicago Covifenz is not currently authorized for use as
a booster dose in Canada [22].
e) COVID-19 vaccinations for individuals with previous SARS- COV-2 infection and
COVID-19 vaccination. The risk of subsequent SARS-CoV-2 reinfection is significantly
reduced by completing a COVID-19 vaccine schedule [41]. Although the optimal time
interval between COVID-19 infection and subsequent vaccination is uncertain, BCCDC
has recommended that such individuals receive their next scheduled vaccination or booster
any time after the resolution of COVID-19 symptoms and up to 3 months after having had
a positive COVID-19 test result [42]. However, the recent evidence that a longer interval
between COVID-19 infection and vaccination is associated with improved antibody
responses supports waiting for 2-3 months before vaccinating [43][44].
f) Simultaneous administration of COVID-19 vaccines with other vaccinations. Any of
the currently authorized COVID-19 vaccinations may be given simultaneously or at any
time before or after a non-COVID-19 vaccine, including either live or non-live vaccines
(discretionary NACI recommendation) [16].
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3) Vaccine-related adverse events.
a) Very common and common adverse events are defined as those which occur in >10%
and 1-9% of vaccine recipients, respectively. Local reactions with pain, redness, or
swelling at the injection site typically resolve within a few days. Localized axillary
lymphadenopathy with swelling or tenderness may also be encountered. Systemic adverse
events may last a few days with fatigue, headache, muscle pain, chills, or joint pain.
Among PLWH, transient HIV RNA viral blips have been detected within 1 month of
SARS-CoV-2 vaccination in 8.9% of vaccinees who had been fully suppressed [45].
Similar findings have been previously reported with influenza vaccination.

b) Rare and very rare adverse events. Rare and very rare adverse events occur in 0.01% to
<0.1% and <0.01% (< 1:10,000) of vaccine recipients, respectively. Those adverse events
which are very rare are unlikely to be identified in clinical trials, highlighting the
importance of ongoing surveillance in the vaccinated population.
i) mRNA vaccines.
Severe immediate allergic reactions (e.g., anaphylaxis) occur in approximately 2-10
cases per million doses of vaccine administered. The reactions typically occur within
15-30 minutes and when treated promptly within a supervised vaccine facility complete
recovery is expected. So far there have been no fatalities or long-term morbidity
associated with allergic reactions to mRNA vaccines reported in Canada [7].
Myocarditis or pericarditis have been associated with both mRNA vaccines, but
somewhat more frequently with the Moderna vaccine [46]. This complication is
usually noted within a week following vaccination, particularly the 2 nd dose. It also
occurs mainly in males between the ages of 12-29 years and follows a mild clinical
course with quick recovery in most individuals. The rates of myocarditis/pericarditis
reported in Canada in association with the Moderna and Pfizer COVID-19 vaccines
were 3.0 and 1.9 cases per 100,000 doses, respectively [47]. In the Vaccine Adverse
Event Reporting System (VAERS) in the US, among more than 190 million COVID19 vaccine recipients, 1,626 cases of myocarditis were identified [48] . Among those
who developed myocarditis, the median age was 21 years (IQR 16-31 years) and the
highest rate was observed in 16-17-year old males (105.9 per million doses). For men
aged 18-24 years, the rates were 52.4 and 56.3 cases per million doses of the Pfizer and
Moderna vaccines, respectively [48]. Almost all of the cases (96%) were hospitalized,
and 87% had resolution of presenting symptoms by the time of hospital discharge.
Bell’s palsy. Very rare cases of Bell’s palsy have been reported following vaccination
with either of the mRNA vaccines [47].
ii) Viral vector vaccines (AstraZeneca and Janssen COVID-19 vaccines).
Thrombosis and thrombocytopenia syndrome (TTS). This is a very rare and serious
adverse effect which may involve thrombosis in unusual locations (e.g., cerebral
venous sinus thrombosis, splanchnic vein thrombosis or arterial thrombosis) associated
with thrombocytopenia. A subgroup of TTS cases test positive for antibodies to platelet
factor 4-polyanion complexes (anti-PF4) [49] which is referred to as vaccine-induced
immune thrombotic thrombocytopenia (VITT). TTS usually develops between 4-28
days following vaccination. The frequency of TTS with the AstraZeneca vaccine is
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between 1:26,000 and 1:100,000 doses. A lower incidence has been observed with the
Janssen COVID-19 vaccine at 1:300,000 doses [7]. The incidence of TTS is higher in
women than men and higher in younger versus older adults. The case fatality rate is
between 20-50% [7].
Guillian-Barre syndrome (GBS). Both viral vector vaccines (but neither of the
mRNA vaccines) have been associated with GBS [7]. The onset has occurred between
6 hours and 25 days following vaccination among Canadian cases. Among those
individuals with a prior history of GBS, there appears to be no clear indication that
COVID-19 vaccination causes recurrent GBS. In a recent cohort study involving 702
patients with a prior history of GBS who received the Pfizer-BioNTech vaccine, there
was only one individual identified as having a possible vaccine-related relapse of GBS
[50].
Systemic capillary leak syndrome. Very rare reports have described the development
of this life-threatening immune disorder, which includes hypoalbuminemia,
hypotension, and possibly shock with multi-organ failure. Almost all of the cases
described in association with COVID-19 vaccination have involved one of the viral
vector vaccines [51].
iii) Recombinant protein subunit vaccine (Novavax). The adverse events associated
with this vaccine in the licensing clinical trial were local injection site reactions and
systemic symptoms (e.g., headache, muscle pain, fatigue), as for the other vaccines.
There were 7,020 subjects in the study who received the vaccine and the rate of serious
adverse events was 0.5% for both the vaccine and placebo groups [15].
iv) Recombinant, plant-based virus-like particles vaccine (Medicago vaccine) [52]. In
the phase 3 clinical trial (study 021), there were 4,094 vaccine recipients in the safety
subset analysis. Both local and systemic adverse reactions were more frequent in the
vaccine group compared to placebo, but these were usually mild to moderate and
resolved within a few days. Serious adverse events were observed in 0.4% and 0.3% of
the vaccine and placebo groups, respectively.
4) COVID-19 vaccine contraindications and precautions [21].
a) Contraindications:
i) Thrombosis with thrombocytopenia syndrome (TTS). Individuals who have
experienced TTS following a viral vector vaccination should not receive a subsequent
dose. An mRNA vaccination should be recommended instead.
ii) Capillary leak syndrome (CLS). Those with a history of capillary leak syndrome
(whether or not related to previous vaccination) should not receive a viral vector
COVID-19 vaccine. An mRNA vaccine should be recommended instead.
b) Precautions:
i) Severe immediate allergic reactions such as anaphylaxis occur <4 hours following
vaccination may related to a COVID-19 vaccine or a vaccine excipient. Such a reaction
should prompt an allergy consultation with risk/benefit consideration prior to a further
dose of an mRNA COVID-19 vaccine. Switching to a viral vector vaccine is not the
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preferred management. Such reactions are likely not IgE-mediated and have a low
likelihood of recurrence after subsequent vaccine doses [7]. Those who agree to receive
a subsequent dosage of a COVID-19 vaccine, after informed consent and risk/benefit
considerations have been discussed, should also have a longer post-vaccination
observation time of 30 minutes instead of 15 minutes. Excipients which may be
responsible for allergic reactions include: polyethylene glycol (PEG) (found in PfizerBioNTech vaccine), tromethamine (in Moderna vaccine), and polysorbates (present in
viral vector vaccines) [7]. Viral vector vaccines may also be associated with severe
allergic reactions. Following such a reaction, any subsequent vaccination should be
offered with an mRNA vaccine after informed consent and risk/benefit considerations
have been discussed, including an extended 30-minute period of observation following
the revaccination.
ii) Immune thrombocytopenia (ITP). Individuals with ITP should not receive a viral
vector vaccine and instead should be offered an mRNA vaccine. If an mRNA vaccine
is contraindicated or inaccessible, then consider hematology assessment prior to
vaccination in addition to platelet monitoring following vaccination.
iii) Thrombosis and thrombocytopenia syndrome (TTS). For those with a past history
of TTS or unusual thrombosis, a viral vector vaccine should only be considered if other
vaccines are contraindicated or inaccessible and after appropriate risk assessment.
However, a previous history of cerebral venous sinus thrombosis (CVST) with
thrombocytopenia unrelated to a viral vector and also those with previous heparininduced thrombocytopenia (HIT) unrelated to viral vector vaccine do not appear to be
at increased risk of VITT after receiving a viral vector vaccine [7].
iv) Myocarditis and/or pericarditis following mRNA COVID-19 vaccinations.
Myocarditis. Further doses of an mRNA COVID-19 vaccine should be deferred for
people who developed myocarditis within 6 weeks of a previous dose of an mRNA
vaccine (e.g., abnormal cardiac evaluation such as electrocardiogram, elevated
troponins, echocardiogram or cardiac MRI) [46],[48].
Pericarditis. Those with a history consistent with pericarditis and either no cardiac
work up or normal cardiac investigations (i.e., no evidence of myocarditis) can receive
a subsequent dose of an mRNA vaccination after they have been symptom-free for at
least 90 days following the prior vaccination. Any subsequent dose of an mRNA
vaccination in such patients should be with the Pfizer-BioNTech vaccine rather than
Moderna, given the lower reported rate of myocarditis and/or pericarditis with the
Pfizer product [46],[48].
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Table [20]
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Table, Appendix A and B [20]
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