
Philippine COVID-19 Living Clinical Practice Guidelines 
Institute of Clinical Epidemiology, National Institutes of Health, UP Manila 

In cooperation with the Philippine Society for Microbiology and Infectious Diseases 

Funded by the Department of Health  

 

 

COVID-19 Vaccine Boosters  As of 28 October 2021 

 

EVIDENCE SUMMARY 
 

Among adults who received the standard full doses of any COVID-
19 vaccine, what is the clinical and immunologic efficacy and 
effectiveness and safety of a booster compared to no booster? 
Review by: Dr. John Jefferson Besa, Dr. Mary Anne Castor, Dr. Marie Carmela Lapitan 

 
 

RECOMMENDATIONS 
 

1. Under the current context of low vaccine coverage and inadequate vaccine 
supply, we recommend against booster vaccination in the healthy, adult 
population (18 years old and above) (Very low certainty of evidence; Strong 
recommendation) 

 
2. We suggest homologous booster vaccination in the immuno-compromised 

population for the following vaccines:  
a. BNT162b2 (Very low certainty of evidence; Weak recommendation)  
b. mRNA-1273 (Very low certainty of evidence; Weak recommendation) 
 

3. For immunocompromised patients who received primary vaccination of any 
kind, we recommend for the use of heterologous vaccination. 

(Very low certainty of evidence; Strong recommendation) 
 
NOTE: No consensus was reached on the recommendation regarding the use of 
homologous vaccination for immunocompromised patients who received primary 
vaccination with ChAdOx1 (AstraZeneca), CoronaVac (Sinovac), Gam-COVID-Vac 
(Sputnik) or Ad26.COV2.S (J&J/Janssen).  
 
Consensus Issues 
The panel was unanimous against recommending booster program in the current situation 
while the overall vaccination coverage is still low. The members believe that the focus of the 
vaccination program should be to vaccinate the unvaccinated first and achieve good coverage 
across the country, particularly in the vulnerable population. The panel believes that the 
provision of boosters at this time will worsen vaccine equity and will tantamount to robbing 
others of their first dose. Apart from the need to achieve good primary vaccination coverage, 
sufficient supplies for booster coverage must also be ensured prior to providing such. 
 
The panel recognizes that the provision of boosters for healthcare workers is an important 
issue to consider, given that they are at a higher risk of exposure and that they were one of 
the first recipients of the vaccines with their protection possibly waning at this time.  However, 
the panel still resolved to defer booster vaccinations even for the healthcare workers at this 
time. 
 
For the immunocompromised, the panel members were in agreement that they are a 
vulnerable population that requires additional COVID-19 vaccine doses to gain sufficient 
protection. However, the panel members were divided and could not reach consensus 
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regarding homologous booster vaccination for ChAdOx1, CoronaVac, Gam-COVID-Vac, and 
Ad26.COV2.S. Despite three (3) rounds of voting and additional evidence search followed  
by a Delphi and a fourth round of voting, no consensus was reached. The arguments for and 
against homologous boosting of these 4 vaccines in the immunocompromised population are 
as follows: 
 
FOR: 

1. The immunocompromised are vulnerable and at risk of severe COVID-19 infection and 
should be given the necessary protection from effective vaccination. 

2. Primary vaccination has been found to result in poor immunogenic response in this 
population. Without a third or additional dose, these patients remain relatively 
unprotected and would likely have breakthrough infections. 

3. Majority of the local population, and this likely includes the immunocompromised, 
received either ChAdOx1 or CoronaVac as their primary vaccination. Hence, despite 
the lack of a strong evidence of efficacy or effectiveness, giving them a booster using 
the same vaccine is better than not giving one. 

 
AGAINST: 

1. Homologous boosting using these vaccines for this population may turn out to be a 
waste of precious resources, given the lack of evidence that demonstrates clinical or 
even immunologic effectiveness and safety.  

2. Ongoing trials and continued evidence generation may soon provide the necessary 
answer to the question and it may be prudent to wait for their results. 

3. Heterologous boosting may be a better option, considering the current evidence of a 
satisfactory benefit/harm ratio. 

 
The panel gave a strong recommendation for heterologous booster vaccination despite the 
low certainty of the evidence because of its significantly better immunogenic response 
compared to homologous boosting combined with the acceptable safety profile. More 
importantly, with the inconsistent supply of vaccines, and the need to provide an effective 
vaccination regimen to the immunocompromised, the heterologous booster vaccination may 
be the only available option at this time. 
 

Key Findings 
In this review, 5 RCTs, 1 comparative observational study, 1 test negative case control, and 
14 single cohort self-controlled studies explored the use of either homologous or heterologous 
boosters after BNT162b2, CoronaVac, mRNA-1273, ChAdOx1, or Ad26.COV2.S vaccination. 
 
The overall certainty of evidence for effectiveness in terms of clinical and immunologic 
outcomes is low to very low because of study design (i.e., mostly observational studies) and 
the lack of control for confounding factors in observational studies, the predominance of 
immunologic outcomes (rather than clinical effectiveness), and the short follow up.  
 
Two (2) observational studies demonstrated sufficient protection against COVID-19 infection 
and hospitalization after BNT162b2 homologous vaccination in the general population. Four 
(4) small observational studies on the immunocompromised showed very few to no cases of 
COVID-19 infections after a homologous BNT162b2 booster compared to pre-boost. 
 
Homologous or heterologous booster vaccination for BNT162b2, ChAdOx1, CoronaVac and 
Ad26.CoV2.S is associated with increased immunologic response  against SARS-CoV-2 and 
is generally associated with acceptable adverse reaction rates, for both the general and 
immunocompromised populations.    
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Introduction 
The need for an additional dose of a COVID-19 vaccine after completion of the standard 
approved dosing regimen has been raised in light of the poor response of 
immunocompromised patients, the findings of declining antibody titers over time, and the 
emergence of SARS-CoV-2 variants of concern that reduce vaccine effectiveness.  However, 
in the background of vaccine supply shortage, the administration of booster doses must be 
based on sound evidence of its efficacy, effectiveness, and safety.  
 

Review Methods 
The evidence base was searched for studies investigating the efficacy, effectiveness, and 
safety of the administration of an additional COVID-19 vaccine dose to the primary vaccination 
regimen in the prevention of COVID-19 infection (See Appendix 2 for the detailed search 
strategy). For this review, a booster dose is defined as any additional COVID-19 vaccine 
administered after primary vaccination, regardless of the dose and timing (i.e., interval of 
administration of the additional dose and the last dose of the primary vaccination). 
 
Randomized controlled trials (RCTs) were primarily sought for efficacy outcomes. Studies 
providing clinical outcomes (such as vaccine efficacy or effectiveness, infection rates, and 
protection rates) were preferred. In the absence of such, observational studies and studies 
providing immunogenicity results were also considered. Immunologic response was 
presented as the fold-increase in antibody titers or T-cell counts after the booster dose 
compared to the primary vaccination. The positivity rates before and after the booster dose 
were also considered. Safety outcomes from both RCTs and observational studies were 
included. These included local and systemic adverse reactions, any adverse event, serious 
adverse events, and deaths.   
 
The studies were classified according to the populations included, either as studies on the 
general population or on the immunocompromised population. For this review, the 
immunocompromised population include transplant recipients, cancer patients, dialysis 
patients, and patients under immunosuppressive therapy. The results are presented according 
to the population included in the study. A subgroup analysis of the studies specifically among 
healthcare workers was planned but not implemented due to the absence of studies. 
 
For studies reporting on the effects of different doses of the vaccine, only the results with the 
use of approved vaccine doses, at any dosing interval between the last dose and the booster 
dose were considered in this review. 
 
Search Results 
As of September 17, 2021, twenty (20) studies from the pre-identified electronic databases 
were identified as providing information on the performance of COVID-19 vaccine boosters. 
In addition, one regulatory agency document was identified as providing trial results that were 
not in the published reports.[1] Eleven (11) studies included healthy individuals, of which two 
provided clinical outcomes.[2,3] The remaining nine (9) studies provided only immunologic 
data as efficacy outcomes. Ten (10) studies were on immunocompromised patients, all 
presenting immunologic outcomes and four (4) with clinical outcomes. Safety data was 
available from 14 studies.  
 
There were five (5) randomized controlled trials, one (1) comparative study, one (1) test 
negative case control, and 14 single cohort, self-controlled studies. 
 
Nine (9) studies used BNT162b2, four (4) used CoronaVac, two (2) used mRNA-1273, two (2) 
used ChAdOx1, and one (1) Ad26.COV2, as homologous booster. Two (2) studies used an 
inactivated viral vaccine without specifying the make.  One (1) randomized trial used Ad5 as 
a heterologous booster to CoronaVac in one of the treatment arms. One (1) study used 
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BNT162b2, mRNA-1273, and Ad26COV2S as either homologous or heterologous booster to 
a primary mRNA vaccination.   
 
No study was identified that reported on the outcomes of using Gam-COVID-Vac, BBV152, 
BBIBP or NVX as a booster. 

 
Risk of Bias Assessment 
All but one of the randomized controlled trials were assessed to have an overall risk of bias of 
not serious; the remaining one study was deemed to have serious risk of bias because of 
unclear risk of bias in several domains. All but two observational studies were assessed to 
have an overall risk of bias of very serious because of lack of control for confounding factors, 
missing outcomes and incomplete testing of the study population. The two other studies that 
controlled for confounding factors were deemed to have serious risk of bias.  
 
The results of the risk of bias assessment are presented in Appendix 3. 

 

Results 
 
General Population 
 
BNT162b2 homologous booster 
Clinical Efficacy / Effectiveness 
Two (2) retrospective cohort studies, both conducted in Israel, provided information on the 
clinical effectiveness of BNT162b2 as a booster after at least 5 months of BNT162b2 primary 
vaccination.[2,3] The first study conducted among persons older than 60 years old showed 
that those receiving the booster were 11.4x more protected against COVID-19 infection and 
15.5x more protected against severe COVID-19 infection compared to those without a 
booster. The follow-up period in this study was less than 12 days.[2] The second study was a 
test negative case control study, also from Israel, conducted among the 40 years and older 
population. It showed increasing marginal protection associated with the booster from 3% to 
48% and to 79% at 0 to 6, 7 to 13 and 14 to 20 days, respectively, after the booster.[3] 
 
Immunogenicity 
One (1) US-FDA report provided the results of a booster dose in a subset of the Phase 2/3 
trial population after a median of 6 to 8 months of the primary vaccination. It demonstrated a 
3.3-fold rise in the antibody titers.[1] 
 
Safety 
The above report indicated that generally the same adverse event rates were reported after 
the booster dose as those after the second dose, after a follow up of 2.6 months.[1] 
 
ChAdOx1 homologous booster 
Clinical Efficacy / Effectiveness 
No study was identified that provided information on the clinical efficacy or effectiveness of a 
ChAdOx1 booster dose after a ChAdOx1 primary vaccination. 
 
 
Immunogenicity 
One (1) study was among the subset of patients in the clinical trial, who received a booster 
dose of the ChAdOx1 vaccine 44 to 45 weeks after the primary vaccination. It reported a two-
fold rise in neutralizing antibody titers and IFN-γ counts post booster dose.[4]  
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Safety 
The above study also reported less reactogenicity with the booster dose compared to the first 
dose.[4] No safety information is available beyond 28 days post homologous ChAdOx1 
booster dose. 
 
CoronaVac homologous booster 
Clinical Efficacy / Effectiveness 
No study was identified that provided information on the clinical efficacy or effectiveness of 
the CoronaVac homologous booster. 
 
Immunogenicity  
Four (4) studies studied varying doses and intervals of the CoronaVac homologous booster 
vaccination.[5-8] One (1) RCT compared two different doses of CoronaVac booster 8 months 
after a primary CoronaVac of different doses (1.5ug or 3.0ug). Both dosing regimens showed 
significant fold-rise in antibody titers after the boost compared to prior.[7] Another RCT 
compared early boosting (28 days) and late boosting (6 months) after two different dosing 
regimens of CoronaVac. All arms of the trial showed a significant rise in antibody titers after 
receiving booster doses. Late boosting showed higher titers compared to early boosting.[5] In 
the RCT comparing homologous and heterologous boosting 3 to 6 months after a primary 
CoronaVac vaccination, homologous boosting resulted in a 32-fold rise in neutralizing 
antibody titers post-boost, but still lower than heterologous boosting.[6] In the self-controlled 
cohort study where a booster dose of CoronaVac was given 6 months after primary 
vaccination, one to two-fold increases in the different immunologic parameters were noted.[8]  
 
Safety 
The RCTs on the CoronaVac booster consistently showed no difference in the adverse 
reaction and adverse event rates associated after the booster dose and in the earlier doses.  
Severe adverse reactions were rare and were not vaccine-related.[5-7] One (1) study reported 
14 serious adverse events within 6 months after the booster dose, all of which were assessed 
to be unrelated to the vaccination.[5]  
 
Ad26CoV2.S homologous booster 
Clinical Efficacy / Effectiveness 
No study was identified that provided information on the clinical efficacy/effectiveness of the 
Ad26.COV2.S homologous booster. 
 
Immunogenicity  
One (1) study involving a subgroup of the Phase 1/2 trial population reported on the rise in the 
anti-spike IgG of patients who received a second dose of Ad26.COV2.S after 6 months.  It 
showed a 4.7-fold rise in the titers.[9]  
 
Safety 
The above study reported similar reactogenicity rates pre and post boost.[9] No safety 
information is available beyond 28 days post homologous Ad26.COV.2 booster dose. 
 
Inactivated virus vaccine homologous booster 
Clinical Efficacy / Effectiveness 
No study was identified on inactivated virus vaccine homologous booster. 
Immunogenicity  
Two (2) observational studies from China reported on the immunogenicity results of an 
inactivated virus vaccine homologous booster, with the make/brand not specified. Both studies 
showed high seropositivity rates for neutralizing antibodies post-boost, with one (1) study 
showing a significant increase in the rates from pre-boost levels.[10,11]  
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Safety 
No study reported on the safety of an inactivated virus vaccine homologous booster (apart 
from the CoronaVac studies). 
 
mRNA-1273, Gam-COVID-Vac, and BBV124 homologous booster  
No study was identified which investigated these vaccines in a homologous booster regimen. 
 

Healthcare Workers 
No study was identified that involved healthcare workers and COVID-19 vaccine booster 
administration. 
 

Immunocompromised Population 
 
BNT162b2 homologous booster 
Clinical Efficacy /Effectiveness 
Three (3) studies provided clinical outcomes after BNT162b2 homologous booster 
administration among the immunocompromised population. Two (2) were single cohort (self-
controlled) studies on solid organ transplant recipients [12,13] and one (1) was a single cohort 
(self-controlled) study on patients on dialysis.[14] For patients on dialysis who received a 
BNT162b2 booster at least 3 weeks after primary BNT162b2 vaccination, no breakthrough 
infection was observed after a median follow-up of 30 days, compared to four symptomatic 
COVID-19 infections after the second dose.[14] Among the transplant recipients, one (1) study 
reported 1 patient (out of 35) who developed RT-PCR confirmed COVID-19 infection 6 days 
after a third dose of BNT162b2 after a median interval of 69 days.[12] The other study reported 
no post-boost COVID-19 infection with the third dose given 60 to 62 days after the primary 
vaccination.[13] The pre-boost infection rate was not established in these studies. 
 
Immunogenicity 
Six (6) studies described immunologic responses of immunocompromised patients to the 
homologous BNT162b2 booster. Two (2) reported on the change in antibody titers [14,15] and 
three (3) reported on seroconversion [12,16,17] and one (1) study reported both.[13] 
Consistent in the three studies was the rise in the antibody titers noted after the third dose 
compared to the second. The two studies that compared the seropositivity rates before and 
after the third dose reported significant increases. In contrast, one (1) study reported very low 
proportion (6.4%) of kidney transplant patient on belatacept developing detectable levels of 
anti-SARS-CoV-2 antibodies after the third dose.[12] 
 
Safety 
Four (4) studies reported on the safety of BNT162b2 homologous booster in the 
immunocompromised population. Generally, they all noted similar adverse event rates with 
the second dose and no severe adverse events were reported after the third dose.[12-14,16] 
No safety data is available beyond 44 days after the third dose. 
 
mRNA-127 homologous booster vaccination 
Clinical Efficacy /Effectiveness 
No study was identified providing clinical efficacy or effectiveness of mRNA-1273 homologous 
booster vaccination on the immunocompromised population. 
 
Immunogenicity 
One (1) randomized controlled trial compared the booster dose of mRNA-1273 two months 
after the primary vaccination, with placebo, in transplant recipients.[18] Results showed 
significant increases in seropositivity rates for anti-RBD IgG (3-fold) and for neutralizing 
antibodies (2.4-fold) post-boost compared to placebo. T-cell titers post-boost were also noted 
to be 6.4x higher than placebo. A single self-controlled cohort study among kidney transplant 
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patients who were all seronegative for anti-RBD-IgG after the two doses of mRNA-1273 
showed that 49% of the booster recipients seroconverted.[19].  
 
Safety 
When compared with placebo and to the second dose in one (1) RCT, the mRNA-1273 
homologous booster dose was associated with slightly higher local and systemic adverse 
reaction rates.[18] No safety information is available beyond 28 days post homologous mRNA-
1273 booster dose. 
 
ChAdOx1, CoronaVac, Ad26.CoV2.S, Gam-COVID-Vac, BBV125 homologous booster 
No study was identified that investigated the above vaccines as homologous boosters 
among the immunocompromised. 
 

Heterologous Booster Vaccination 
One (1) study provided a clinical outcome on the use of BNT162b2 or mRNA-1273 or 
Ad26.COV2.S after a median of 67 days of primary mRNA (either BNT162b2 or mRNA-1273) 
vaccination. No RT-PCR confirmed COVID-19 infection was reported after a median follow-
up of 14 days. No information was provided on the infection rate prior to the third dose.[20]  
 
Three (3) studies provided immunogenicity results of heterologous booster vaccination; one 
used ChAdOx1 two months after a primary mRNA vaccination in patients on rituximab [21], 
one used Ad5-nCOV booster after 3 to 6 months of a CoronaVac primary vaccination on 
healthy adults [6], and one had BNT162b2, or mRNA-1273 or Ad26.COV2.S after an mRNA-
based primary vaccination in transplant patients.[20] Generally, heterologous booster 
vaccination was more immunogenic than homologous vaccination. Safety outcomes were 
inconsistent, with some studies reporting more adverse events and some stating similar 
adverse event rates to those after primary vaccination. 
 
The detailed characteristics and results of these trials are in Appendix 4 
 
The summary of findings table is in Appendix 5 
 . 
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Recommendations from Other Groups 
 
Table 1. Summary of Recommendations from Other Groups 

Regulatory Agency Recommendation 

World Health Organization 
(WHO) as of October 4, 2021 

Maintained that the primary focus is to increase global 
vaccination coverage with the primary series.  Evidence 
to support a widespread booster program is 
inconclusive. This is particularly in the context of limited 
global vaccine supply.[22]  

US Food and Drug 
Administration (US-FDA) as of 
September 22, 2021 

Recommends a booster of BNT162b2 of at least 6 
months in the following populations: individuals who are 
65 years old or older, 18 to 64 years old at high risk of 
severe COVID-19, and 18 to 64 years old with frequent 
institutional or occupational exposure to SARS-CoV-
2.[23] 

Centers for Disease Prevention 
Advisory Committee on 
Immunization Practices (CDC-
ACIP) as of September 2021 

Recommends a booster shot of BNT162b2 after at least 
6 months in the following populations: individuals 65 
years or older and residents in long-term care settings 
and 50 to 64 years old with underlying medical 
conditions. It also recommended that the following 
populations may have a booster shot: 18 to 49 years old 
with underlying medical conditions and 18 to 64 years 
old at increased risk of COVID-19 due to occupational 
or institutional settings.[24] 

 
Ongoing Trials 
Search of clinicaltrials.gov registry on September 23, 2021 yielded 17 ongoing trials on 
COVID-19 booster vaccination with the earliest trial completion noted in December 2021.  
 

Research Gaps 
Additional and better quality  of evidence is needed in the following areas to inform practice 
on the implementation of a booster vaccination program against COVID-19: 

1. Duration of protection (based on breakthrough infection rates over time or long-term 
vaccine efficacy/effectiveness data) 

2. Correlates of protection  
3. Clinical efficacy / effectiveness of booster vaccination 
4. Optimum timing of booster administration 
5. Optimum dose of booster administration 
6. Benefit/harm ratio of homologous versus heterologous booster vaccination 
7. Cost-effectiveness of booster vaccination versus expansion of primary vaccination 

program 
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Appendix 1. Evidence to Decision 
 
Summary of Initial Judgements Prior to Panel Discussion (N = 10) 

FACTORS JUDGEMENT RESEARCH EVIDENCE/ADDITIONAL CONSIDERATIONS 

Problem No 
Yes  
(10) 

    
 

 

Benefits 
Large  

(5) 
Moderate  

(4) 
Small 

Uncertain  
(1) 

  

HOMOLOGOUS BOOSTERS 
 General Population 

• BNT162b2/BNT162b2 showed increasing marginal 
protection  

• -fold rise in neutralizing antibody titers and IFN-γ counts 
post boost for ChAdOx1. 

• CoronaVac showed increases in antibody titers post-boost.  

• 4.7 fold rise in titers after Ad26CoV2.S homologous 
booster.  

Immunocompromised Population 

• Low to no cases of infection/hospitalization, as well as 
increased titers post boost using BNT162b2/BNT162b2 

• Increased seropositivity and titers post boost using mRNA-
1273/mRNA-1273 

HETEROLOGOUS BOOSTERS 

• General Population: High titers post boost with heterologous 
than homologous for CoronaVac/Ad5-nCoV2 

• Immunocompromised: Increased seropositivity post-boost 
using mRna/mRNA-1273 or BNT1662b2 or Ad26.CoV2.S 

Harm Large 
Small  
(10) 

Uncertain    

HOMOLOGOUS  BOOSTERS 
General Population 

• BNT162b2/BNT162b2  and Coronavac showed same 
adverse event rates. 

• Less reactogenicity was documented with ChAdOx1 
booster dose  

• similar reactogenicity rates  for Ad26CoV2.S.  
Immunocompromised Population 

• Similar adverse event reaction rates as primary using boost 
pattern of BNT162b2/BNT162b2 

• More reactogenic than no boost, similar serious adverse 
event rate for mRNA-1273/mRNA-1273 

HETEROLOGOUS BOOSTERS 
General Population 
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• CoronaVac/Ad5-nCov2: More adverse reaction, but no 
serious AE 

Immunocompromised Population 

• Similar adverse event rates pre-boost using mRna/mRNA-
1273 or BNT1662b2 or Ad26.CoV2.S or mRNA/ChAdOx1 

Certainty of 
evidence 

High 
Moderate  

(1) 
Low  
(9) 

Very low   • Low to very low 

Balance of effects 
Favors 

intervention 
(7) 

Does not favor 
vaccine 

Uncertain  
(3) 

   

• Current evidence favors booster vaccination, if based solely 
on immunologic effectiveness versus clinical harm. The 
benefit is more significant in the immunocompromised 
population. 

Values 

Important 
uncertainty or 

variability  
(3) 

Possibly 
important 

uncertainty or 
variability  

(4) 

Possibly no 
important 

uncertainty or 
variability  

(3) 

No important 
uncertainty or 

variability 
  

• The survey conducted by the DOH among the general 
population and among healthcare workers indicated that 
majority would avail of boosters if they are made available 
and when recommended by the experts. 

Resources required 
Uncertain  

(2) 
Large cost  

(4) 
Moderate cost 

(4) 
Negligible cost 

or savings 
Moderate 
savings 

Large 
savings 

• Differs per vaccine combination used 

Certainty of 
evidence of 

resources required 

No included 
studies  

(8) 

Very low  
(1) 

Low  
(1) 

Moderate High    

Cost effectiveness 
No included 

studies  
(8) 

Favors the 
comparison  

(1) 

Does not favor 
either the 

intervention or 
the 

comparison 

Favors the 
intervention  

(1) 
    

Equity 
Uncertain  

(4) 
Reduced 

Probably no 
impact  

(1) 

Increased  
(5) 

  

• Addresses the issues of poor immunologic response among 
immunocompromised patients, declining antibody titers over 
time, and reduced vaccine effectiveness against SARS-
CoV-2 variants of concern. 

• Fully-vaccinated senior citizens per region: 34.2% 
MIMAROPA; 28.3% in BARMM.  

Acceptability 
Uncertain  

(3) 
No 

Yes  
(7) 

   

• Based on the DOH Survey (September 2021), majority of the 
general population and healthcare workers would avail of a 
booster vaccine. Vaccines mentioned have been approved 
for EUA by the Philippine FDA on varying dates.  

Feasibility 
Uncertain  

(2) 
No  
(1) 

Yes  
(7) 

   • Varies per vaccine 
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Appendix 2. Search Strategy 
 
The COVID-19 Living Overview of the Evidence (L·OVE) platform, the COVID-NMA, and 
www.metaEvidence.org were searched for both randomized and non-randomized studies on 
adults investigating the efficacy, effectiveness, and safety of a booster dose to any COVID-19 
vaccine. For the COVID-19 L·OVE platform, the search was by PICO with the following filters 
in order: "prevention or treatment", “public health”, "vaccination", and “SARS-CoV-2 vaccines”. 
Only systematic reviews and primary studies were included with the latter's yield further filtered 
to include all study designs but only those reporting data; the reference lists of systematic 
reviews were examined for eligible studies. For the COVID-NMA, the living evidence synthesis 
of RCTs related to vaccines was examined. For the database of www.metaEvidence.org, the 
search filters were the following: “vaccines”,”COVID-19 prophylaxis”, “all patients”, “all studies 
(RCT and observational)”. The reference lists of the weekly situational (epidemiological) 
reports published by the World Health Organization (WHO), and the VIEW-Hub Resource 
Library COVID-19 Vaccine Effectiveness Reports were searched for relevant studies.  The 
WHO COVID-19 literature on coronavirus disease database was also searched using 
“booster” as a search term. Relevant reports from major global regulatory agencies including 
the US Food and Drug Authority (US FDA), the US Center for Disease Control (CDC), the 
European Medicines Agency (EMA), the United Kingdom Medicines and Healthcare Products 
Regulatory Agency (UK-MHRA), the WHO, and the Philippine Food and Drug Association (PH 
FDA) including their reference lists were also reviewed for relevant studies. 
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Appendix 3. Risk of Bias Assessment  
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Appendix 4. Characteristics of Included Studies 
A. Homologous Vaccination in the General Population 
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B. Homologous Vaccination in the Immunocompromised Population 
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C. Heterologous Vaccination in the Immunocompromised Population
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Appendix 4.  Summary of Findings 
 

 N RoB Indirectness Inconsistency Imprecision Others Effect Certainty 

GENERAL POPULATION 

BNT162b2 Homologous booster  

Prevention of COVID-19 
infection  

2 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not serious Not serious Not assessed 
OR (protection) – 11.4 

OR (test positive) = 79% reduction 
Low 

Prevention of severe infection 
/ hospitalization / death 

1 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not assessed Not serious Not serious OR (protection): 15.5 Low 

Immunogenicity 1 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Not serious Not assessed Not assessed Not serious Increased antibody titers Very 

Reactogenicity 1 Obs 
Serious 

(Observational) 
Not serious Not assessed Not assessed Not serious Similar reactogenicity as 2nd dose Low 

Adverse events 1 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not assessed Not assessed Not serious 
Similar adverse event rates as 2nd 

dose 
Very low 

Serious adverse events / 
Death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

ChAdOx1 Homologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 1 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Serious Not assessed Not assessed Not serious 2-fold rise in titers Very Low 

Reactogenicity 1 Obs 

Serious 

(Observational, 
uncontrolled 
confounders) 

Not serious Not assessed Not serious Not serious Less reactogenic than 1st dose Low 

Adverse events 1 Obs 
Serious 

(Observational, 
short ff-up) 

Not serious Not assessed Not serious Not serious Low event rates Low 

Serious adverse events / 
Death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 
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 N RoB Indirectness Inconsistency Imprecision Others Effect Certainty 

CoronaVac Homologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 
3 RCT 
1 Obs 

Serious 
(Missing data) 

Serious Not serious Not serious Not serious Minimal to significant rise in titers Low 

Reactogenicity 3 RCT Not serious Not serious Not serious Not assessed Not serious Low rates, no difference with placebo Moderate 

Adverse events 3 RCT 
Serious 

(Short ff-up) 
Not serious Not serious Not assessed Not serious Low rates, no difference with placebo Moderate 

Serious adverse events / 
Death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Ad26.CoV2.S Homologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 1 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Serious Not assessed Not serious Not serious 4.7-fold rise in titers Very Low 

Reactogenicity 1 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Not serious Not assessed Not serious Not serious 
Similar reactogenicity rates  

with pre-boost 
Low 

Adverse events 1 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not assessed Not serious Not serious Similar / Low adverse event rates Low 

Serious adverse events / 
Death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 
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 N RoB Indirectness Inconsistency Imprecision Others Effect Certainty 

Inactivated virus vaccine homologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 2 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Serious Not serious Not serious Not serious Increase seropositiity post-boost Very Low 

Reactogenicity 0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Adverse events 0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Serious adverse events / 
Death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

CoronaVac-Ad5 heterologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 1 RCT Not serious Serious Not assessed Not assessed Not assessed 
60-fold rise in Nab titers post-boost, 

significantly higher titers compared to 
homologous booster 

Moderate 

Reactogenicity 1 RCT 
Serious 

(Missing data) 
Not serious Not assessed Not assessed Not assessed 

More adverse reactions with Ad5-
nCOV; no serious AEs reported 

Moderate 

Adverse events 1 RCT 
Serious 

(Missing data, 
short ff-up) 

Not serious Not assessed Not assessed Not assessed Similar rates Moderate 

Serious adverse events / 
Death 

1 RCT 
Serious 

(Missing data, 
short ff-up) 

Not serious Not assessed 
Serious 

(no events) 
Not assessed No SAEs reported Low 
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 N RoB Indirectness Inconsistency Imprecision Others Effect Certainty 

IMMUNOCOMPROMISED POPULATION 

BNT162b2 Homologous booster  

Prevention of COVID-19 
infection  

3 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Not serious Not serious 

Serious 
(Low event 
rates, non-

comparative) 

Not serious 

No breakthrough infections post 
boost in 2 studies 

1 case in one study 6 days post 
boost 

Low 

Prevention of severe infection 
/ hospitalization / death 

1 Obs 

Serious 

(Observational 
uncontrolled 
confounders) 

Not serious Not assessed Not assessed Not assessed 6/69 post boost Low 

Immunogenicity 6 Obs 
Serious 

(Observational) 
Serious Not assessed Not assessed Not assessed 

Increased titers post-boost 
Increased seropositive rates  

post-boost 
Very low 

Reactogenicity 4 Obs 
Serious 

(Observational) 
Not serious Not serious Not assessed Not assessed 

Similar reactogenicity rates pre and 
post boost 

Low 

Adverse events 4 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not serious Not assessed Not assessed Similar AE rates Low 

Serious adverse events / 
Death 

4 Obs 
Serious 

(Observational 
short ff-up) 

Not serious Not serious Not assessed Not assessed No SAEs reported Low 

mRNA-1273 Homologous booster  

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 
1 RCT 
1Obs 

Not serious Serious Not serious Not assessed Not assessed 
Increased antibody and cellular titers 

post boost / vs. no boost 
Increased seropositivity post boost 

Moderate to Low 

Reactogenicity 1 RCT Not serious Not serious Not assessed Not assessed Not assessed 
Slightly more common local and 

systemic reactions with booster than 
placebo, no severe reactions 

Moderate 

Adverse events 1 RCT 
Serious 

(Short ff-up) 
Not serious Not assessed Not assessed Not assessed 

Slightly more common local and 
systemic reactions with booster than 

placebo, no severe reactions 
Moderate 

Serious adverse events / 
Death 

1 RCT 
Serious 

(Short ff-up) 
Not serious Not assessed Not assessed Not assessed 

Slightly more common local and 
systemic reactions with booster than 

placebo, no severe reactions 
Moderate 
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 N RoB Indirectness Inconsistency Imprecision Others Effect Certainty 

BNT162b2 or mRNA-1273 or Ad26.CoV2.S Heterologous booster (after an mRNA primary) 

Prevention of COVID-19 
infection  

1 obs 

Very serious 
(Observational, 

unclear 
allocation and 
assessment, 
short ff-up) 

Not serious Not assessed 

Serious 
(Very small 
sample size 

and no 
events) 

Not Assessed No infection post boost Very low 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 1 obs 

Very serious 
(Observational, 

unclear 
allocation and 
assessment, 
short ff-up) 

Serious Not assessed Not assessed Not assessed Increase in seropositivity post boost Very low 

Reactogenicity 1 obs 
Very serious 

(Observational) 
Not serious Not assessed Not assessed Not assessed Acceptable reaction rates Low 

Adverse events 1 obs 
Very serious 

(Observational, 
short ff-up) 

Not serious Not assessed Not assessed Not assessed Low adverse event rates Low 

Serious adverse events / 
Death 

1 obs 
Very serious 

(Observational, 
short ff-up) 

Not serious Not assessed Not assessed Not assessed No SAEs / deaths Low 

mRNA/ChAdOx1 Heterologous booster 

Prevention of COVID-19 
infection  

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Prevention of severe infection 
/ hospitalization / death 

0 Not assessed Not assessed Not assessed Not assessed Not assessed na na 

Immunogenicity 1 RCT Not serious Serious Not assessed Not assessed Not assessed 
Lower seroconversion, higher 

antibody titers and T cell response 
with heterologous 

Moderate 

Reactogenicity 1 RCT Not serious Not serious Not assessed Not assessed Not assessed 
Lower seroconversion, higher 

antibody titers and T cell response 
with heterologous 

Moderate 

Adverse events 1 RCT 
Serious 

(Short ff-up) 
Not serious Not assessed Not assessed Not assessed Similar adverse event rates Moderate 

Serious adverse events / 
Death 

1 RCT 
Serious 

(Short ff-up) 
Not serious Not assessed Not assessed Not assessed No serious adverse events Moderate 

 


