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Phase 4 clinical trials in the era of the Coronavirus Disease (COVID-19) pandemic and 
their importance to optimize the COVID-19 vaccination
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ABSTRACT
Since the appearance of SARS-CoV-2, the scientific community has worked relentlessly to gather enough 
information about the illness caused by this virus infection. Such great effort has resulted in increased 
scientific publication, including phase 4 clinical trials addressing the applicability of COVID-19 vaccines. In 
those trials that investigated the properties of the vaccine among participants with morbidities, mainly 
immunocompromised individuals, the safety was recommended, but in the presence of immunogenicity, 
such protection was considered of short and medium terms. It was also observed that a physically active 
lifestyle might increase the immunogenicity of the COVID-19 vaccination in patients with autoimmune 
rheumatic diseases and in immunocompromised patients. The coadministration of different types of 
vaccine such as the combination of the recombinant adenovirus type 5 (AD5)-vectored Convidecia as 
heterologous reinforcement vs. CoronaVac with homologous reinforcement in adults previously vacci-
nated with CoronaVac, as well as the coadministration of inactivated COVID-19 vaccine followed by the 
administration of the tetravalent influenza vaccine (Fragmented, Inactivated) and the pneumococcal 
vaccine 23 presented satisfactory immunogenicity. However, the heterologous reinforcement had better 
immunogenicity when compared to the homologous reinforcement. Simultaneous COVID-19 vaccination 
and vaccines against seasonal influenza did not raise safety issues, producing acceptable levels of adverse 
reactions and preserving the antibody responses against SARS-CoV-2. In the lot-to-lot consistency 
evaluation, CoronaVac was seen to induce an immune response considered relatively high, and the 
lots presented a similar profile of stability and immunogenicity, thus enabling their large-scale distribu-
tion. In brief, this article addressed, mainly, the importance of evaluating the immunological response in 
the COVID-19 vaccination in patients with specific health conditions (e.g., immunocompromised indivi-
duals) aiming at enabling adjustments to the vaccine calendar in national vaccination programs.
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Since the appearance of the Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2), the scientific com-
munity has worked relentlessly to gather enough information 
about the illness caused by this virus infection [Coronavirus 
Disease (COVID)-19]. Such great effort has resulted in 
increased scientific publication. After the virus first genetic 
sequence was published, the first diagnostic tests were devel-
oped followed by studies on possible therapeutic interventions 
and vaccines.1–4 Simultaneously, the development of protec-
tion measures against this virus has been the focus of several 
studies worldwide, and vaccines have been considered the 
main targets for the development of a COVID-19 global pro-
tection model.3,4

Due to the impact caused by COVID-19, clinical trials out-
stood with countless publications,5–7 which also raised the 
number of retractions.6,8–10 Among clinical trials, in the 
short period of the COVID-19 pandemic, phase 4 clinical trials 
were published, mainly addressing the applicability of 
COVID-19 vaccines in the pandemic scenery.11–25 The impor-
tance of phase 4 clinical studies is unquestionable, since they 
require previous approval and aim at evaluating the outcomes 

associated with several treatments in the clinical practice, 
which have been used in the general population, thus support-
ing the continuous search to enable an efficient and safe 
intervention in the COVID-19 context.26,27

Taking all that into consideration, this paper aimed to 
review and describe the main findings of phase 4 clinical trials 
related to COVID-19 vaccines. Data collection was carried out 
up to March 2023 on the PubMed-Medline platform by insert-
ing the descriptor COVID-19 and the filters “Clinical Trial, 
Phase IV, Humans, English.”

Among the clinical trials collected, 15 evaluated vaccines 
(nine clinical trials were developed in Brazil,11,13–15,18–20,24,25 

three in China,16,21,22 two in Austria,12,23 and one in the United 
Kingdom.17 The clinical trials found had been published in a 
variety of journals with diverse impact factor (Table 1). The 
objectives, methods, results, and conclusions of the phase 4 
clinical trials are presented below (Table 2).

Considering this scenery, in Brazil, phase 4 clinical trial 
investigated the vaccine properties against the COVID-19 
among participants with morbidities (primary Sjögren 
syndrome,13 individuals subjected to kidney transplant,14 
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 c
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 r
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 d
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 C
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 m
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 p
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 d
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 p
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 r
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l t
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patients with autoimmune rheumatic diseases,15,18 immuno-
compromised patients, physical activity influence in the 
response to the vaccine,24 axial spondyloarthritis and psoriatic 
arthritis).25 When the reports were compared, they showed 
similar results in relation to the response to vaccines by 
patients with autoimmune diseases. Although the safety of 
vaccines was recommended for this group of individuals, in 
the presence of immunogenicity such protection was consid-
ered of short and medium term.11,13,15 Lower immunogenicity 
might be a factor related to the use of immunosuppressor 
medication that could present deleterious effect on the vaccine 
induced antibody production, which directly affects the pro-
duction of neutralizing antibodies against SARS-CoV-2.11,13,15 

In the same context, Schulz et al. (2021) and Wagner et al. 
(2022), developed a clinical trial in Austria focusing on the 
presence of specific subsets of the B cell in immunocompro-
mised individuals after vaccination with the mRNA vaccines 
against COVID-19 and verified that the humoral response was 
hampered in this group of individuals, emphasizing the need 
for monitoring specific antibodies to the vaccine as well as the 
cell responses. This also aimed at identifying flaws in vaccina-
tion and defining possible special vaccination schemes target-
ing patients with immunodeficiency.12,23

In patients that had been subjected to kidney transplant, the 
COVID-19 vaccine was associated with a low number of 
adverse reactions.14 At the same time, increased seroconver-
sion rate, from 15.0% after the first dose to 43.0% after the 
second dose onwards, was observed. In that population, 
immunosuppressors were not associated with seroconversion 
and reduction in the COVID-19 incidence from two weeks 
after the second dose onwards when compared with the three- 
month period that preceded the inclusion of the research 
participants.14 There was low immunogenicity in relation to 
the vaccine; however, reduced COVID-19 incidence was 
observed among those that were subjected to kidney trans-
plant, while the global lethality remained unchanged.14

Among the phase 4 clinical trial included, two of them 
explored the use of vaccine combined with physical activity, 
and found out that a physically active lifestyle might increase 
the immunogenicity of the COVID-19 in patients with auto-
immune rheumatic diseases18 and in immunocompromised 
patients.24 Being physically active was associated with an 
increased persistency of antibodies for six months after those 
individuals had completed all doses of the COVID-19 
vaccination.24 In addition, in the booster dose, after two 
CoronaVac vaccine doses, a heterologous reinforcement 
seems to have resulted in more robust immune responses 
than those observed with the homologous reinforcement, 
thus guaranteeing greater protection against COVID-19.20

Phase 4 clinical trial carried out in China on COVID-19 
vaccines assessed the safety and immunogenicity in response 
to the vaccine, as well as the consistency between vaccine lots for 
the markers informed. All clinical trials developed in China 
included healthy individuals.16,21,22 Among those clinical trials, 
two evaluated the coadministration of different types of vaccine 
such as the combination of the recombinant adenovirus type 5 
(AD5)-vectored Convidecia as heterologous reinforcement vs. 
CoronaVac with homologous reinforcement in adults pre-
viously vaccinated with CoronaVac,16 as well as the 

coadministration of inactivated COVID-19 vaccine 
[Sinopharm BBIBP-CorV (Beijing Bio-Institute of Biological 
Products Coronavirus Vaccine)] followed by the administration 
of the tetravalent influenza vaccine (Fragmented, Inactivated) 
and the pneumococcal vaccine 23.21 Both clinical trials reported 
satisfactory immunogenicity.16,21 However, the heterologous 
reinforcement was considered safe and with better immuno-
genicity when compared to the homologous reinforcement.16 In 
the lot-to-lot consistency evaluation of commercial vaccines, 
CoronaVac was seen to induce an immune response considered 
relatively high, and the lots presented a similar profile of stability 
and immunogenicity, thus enabling their large-scale 
distribution.22 Adopting the same reasoning, Lazarus et al. 
(2021) – from the United Kingdom, evaluated the safety and 
immunogenicity resulting from the simultaneous COVID-19 
vaccination [ChAdOx1 (Chimpanzee Adenovirus-vectored 
Oxford #1) or BNT162b2 (BioNTech 162b2)] and vaccines 
against the seasonal influenza.17 That clinical trial reported 
that the simultaneous administration of six different combina-
tions of vaccines against the COVID-19 and influenza did not 
raise safety issues, producing acceptable levels of adverse reac-
tions and preserving the antibody responses against SARS- 
CoV-2.17

It seems relevant to highlight that the data analyzed, and 
the considerations presented in this article added invalu-
able information about the “scientific marathon” in the 
search for new treatments to enable efficient and safe 
interventions in the COVID-19 context. This effort 
includes analysis of the viability of vaccines. In addition, 
this article can support the implementation of health poli-
cies, especially public policies related to the coordination of 
vaccination campaigns against the COVID-19 targeting 
individuals who present low immunological response (e.g., 
immunocompromised patients).

Limitations

Although the discussions presented in this article are highly 
relevant, some aspects cannot be neglected such as the differ-
ences between the samples investigated, number of partici-
pants included in the phase 4 clinical trial, scarcity of 
previous research on phase 4 clinical trials in COVID-19, 
and the disproportionate number of studies developed in cer-
tain countries in relation to other countries.

Conclusion

The COVID-19 pandemic led the scientific community to a 
continuous quest for efficient therapeutic approaches to face 
this disease, which resulted in the publication of countless scien-
tific reports. Historically, phase 4 clinical trial have been highly 
relevant since they evaluate outcomes associated with several 
therapeutics in the clinical practice and their potential use in the 
general population. More recently developed, the COVID-19 
studies unveil the importance of such intervention, mainly in 
populations that are considered to be at risk since some vaccines 
might not be tolerated by certain groups of individuals. Taking 
that into consideration, this article addressed the importance of 
evaluating the immunological response in the COVID-19 
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vaccination in patients with specific health conditions (e.g., 
immunocompromised individuals) aiming at enabling adjust-
ments to the vaccine calendar in national vaccination programs, 
mainly those managed by the public health, which is the Brazilian 
model.
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