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Abstract

When the worldwide population enters the period of vaccination against SARS-CoV-2 infection, the more
information on immune response, the better for the prevention strategy against COVID-19. We reported herein the
results of SARS-CoV-2 antibodies in a cross-sectional study 75 Vietnamese participants divided into 3 groups: A-
uninfected person with 2 doses vaccination (“Vac” group; n=32); B: convalescent person who received first dose
vaccine then having COVID-19 infection (“Vac-F0” group; n=12); and C: unvaccinated convalescent person with
previous COVID-19 infection (“F0” group; n=31). The “F0” group had 26% (8/31) with antibodies higher than 250
U/mL, significantly lower than those from “Vac” group (84.4%, 27/32) and “Vac-F0” group (83.3%, 10/12), p=0.000.
There were 3 cases in “F0” group with “no immune response” (<0.4 U/mL, 9.7%). No difference in antibodies
between “Vac” and “Vac-F0” group. Among “F0” group, “non-severe infection” person had immune response lower
than that from whom with severe infection (p=0.04). Unvaccinated convalescent person with previous infection had
low immunity against SARS-CoV-2 virus. The antibody measurement is essential to identify this at-risk population
and an additional dose of vaccine is needed for them.
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Introduction
The SARS-CoFV-2 virus belongs to the sarbecovirus group of

coronaviruses, using spike proteins to bind to ACE2 receptors in the
membranes of host cells and enter them [1]. A survey in Texas in Sep
2021 on 8,846 individuals found 1420 cases with low immunity
response in person with infected COVID-19 history (16%) [2]. Low
antibody titers recorded in individuals with asymptomatic or mild
disease [3]. The COVID-19 pandemic in Vietnam is part of the
ongoing worldwide pandemic. Starting in April 2021, Vietnam
experienced its largest outbreak to date, with over 83,000 infections.
Vaccinations commenced on 8th March 2021 with a total of
51,968,108 administered vaccination doses reported by 8th October
2021 [4]. The immune response to COVID-19 has not been well
confirmed up to the present time. The aim of our research was to
contribute some information from data of Vietnamese person.

Tam Tri Saigon Hospital is a private hospital in district 12, Ho Chi
Minh City, Viet Nam. The Hospital received patients for treatment
during the endemic crisis in Ho Chi Minh, from June to October 2021.
The incidence rates per day of positive COVID-19 cases were high in
Jul -Aug, as 5.56%-16.28% then reduced to 1%-2% in early October.

There were 75 Vietnamese individuals participated into the study,
divided into three groups: A-healthy person with full 2 doses of
vaccine (“Vac” group), n=32; B-convalescent persons from previous
COVID-19 infection having a first vaccine dose (“Vac-F0” group),
n=12; and C- unvaccinated convalescent person from previous
COVID-19 infection (“F0” group), n=31 [5]. Clinical characteristics

There was a significant difference in anti-SARS-CoV-2 spike
antibodies between 3 groups (p=0.000). The paired comparison
showed the strong difference between “F0” group versus other 2
groups, “Vac” and “Vac-F0”, no difference between “Vac” and “Vac-
F0” group. There were 3 cases in “F0” group with antibodies <0.4
U/mL (9.7%). In “F0” group, 5 out of 8 (63%) with severe COVID-19
infection had high antibodies >250 U/mL, different from 3 out of 22
non-severe cases (13%), p=0.04 (Table 2).

The distribution of anti-SARS-CoV 2 spike antibodies (U/mL) of
the 3 groups showed (Figure 1). Among “Vac” group, 27(84.4%) are
with antibodies higher than 250 U/mL. Among “Vac-F0” group,
10(83.3%) are with antibodies higher than 250 U/mL, 2 cases with
242.8 and 1.34 U/mL. Among “F0” group, only 8 cases are with
antibodies higher than 250 U/ml (26%), especially 3 cases with
negative response (<0.4 U/mL) (9.7%).

The first important result of our study was the low immunity
response in unvaccinated persons with SARS-CoV-2 infection
compared to those having full vaccination or partial vaccination
(reveived first dose of vaccine). A survey in Texas in Sep 2021 on
8,846 individuals found 1420 with infected history having low
immunity response (16%) [2]. Low anti-SARS-CoV-2 IgG in
unvaccinated convalescent person with asymptomatic or symptomatic
previous COVID-19 infection compared to convalescent person
having first vaccine dose and to uninfected person with full
vaccination [6]. The finding in our study revealed that natural
infection does not elicit the full immune response and just be equal to
that from first dose of vaccination. The unvaccinated convalescent
persons should be taken care more than believed that they are being
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of participants were presented (Table 1). The severity of infection was
not different between “Vac-F0” and “F0” groups.

full protection after getting out from disease. The strategy on
permitting or using all these persons to go to anywhere or to work at
any places may be needed to review.
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Table 1: Clinical characteristics of groups of participants. 

 
Figure 1: The distribution of anti-SARS-CoV-2 spike antibodies (U/mL) in 3 different groups: Vac, Vac-
F0 and F0 group. (A)-Distribution of Anti-SARS-CoV-2-Spike antibodies in the full vaccination group 
(n=32); (B)-Distribution of Anti-SARS-CoV-2-Spike antibodies in group of people who received first 
vaccine dose then got COVID-19 (Vac-F0 group, n=12); (C)-Distribution of Anti-SARS-CoV-2-Spike 
antibodies in group of people who were unvaccinated and got COVID-19 infection (n=31). Note that 
there are 3 persons with negative response (<0.4 U/ml), showed as square symbol.  
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Variables 

Participant groups 
p value 

Vac (n=32) Vac-F0 (n=12) F0 (n=31) 

Gender 
Male 17 7 15 

0.6* 
Female 15 5 16 

Age (yrs.) 
Mean ± SD 44.1 ± 2.17 33.18 ± 1.19 

31.3 ± 
2.24 0.001** 

Min-max 22-67 22-46 5-54 

Time from date received the second 
dose of vaccine (days) 

Mean ± SD 52.9 ± 4.01 

Min - max 15-110 

Time from recovery date of previous 
SARS-CoV-2 infection (days) 

Mean ± SD 29 ± 4.5 47.74 ± 2.4 

Min-max 8-54 0-80 

Severity of previous SARS-CoV-2 
infection 

Severe (n) 

 

5 9 
0.32* Non-severe 

(n) 
7 22 

*:Chi-square test; **:KrusKal-Wallis test 

 



The second finding in our study was the combination of first dose
vaccine and SARS-CoV-2 infection, “Vac-F0”, eliciting a good
immunity response, equivalent or higher than that seen in full
vaccination group. The antibody after SARS-CoV-2 vaccination was
extremely vivacious in subjects with previous infection [6-8]. The
report in Singapore announced decades-old SARS infection triggers
potent response to COVIC-19 vaccines [9]. After one dose of mRNA
vaccine, individuals previously with COVID-19 infection had high
anti-RBD IgG [10]. It means that combination of one dose of
vaccination with a natural infection, regardless infection occurring
before or after vaccination, all elicit the good synergistic immune
response. This should be considered as a hybrid combination of action.
Higher levels of neutralizing antibodies in previously infected
participants compared to those from normal participants [11]. Because
of the natural immunity is incompleted, patients with ESKD should be
prioritized for SARS-CoV-2 vaccination, independent of their
COVID-19 disease history [12].

The last point in our study was the relationship between low
immunity response and non-severe COVID-19 infection [6]. The
measurement of SARS-CoV-2 antibodies is essential to detect
previous infections in people who were asymptomatic or had mild
Covid-19 disease, according to FDA recommendation [13]. Therefore,
the measurement of antibodies in a wide range of different kind of
people is necessary to have good data for a sustainable prevention
strategy against COVID-19 infection.

Conclusion
For conclusion, the study revealed that the unvaccinated

convalescent person had low immunity response compared to the
normal person with 2 vaccine doses, as well as to convalescent person
with 1 vaccine dose, thus these unvaccinated convalescent persons
need to have the close follow-up and to have as soon as possible at
least one dose of vaccine right way.
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Groups 
Anti-SARS-CoV-2 Spike Antibodies (U/mL) 

Total 
Comparison (Pearson Chi-Square statistics) 

>250 0.8–250 <0.8 
Between 3 

groups 
“Vac” 

versus “F0” 
“Vac-F0” 

versus “F0” 
“Vac” versus 

“Vac-F0” 

“Vac” (n) 27 5 0 32 

0.000* 0.000* 0.001* 0.87 “Vac-F0” (n) 10 2 0 12 

“F0” (n) 8 20 3 (<0.4 U/mL) 31 

*:Significantly different 

 
Table 2: The concentration of Anti-SARS-CoV-2 Spike antibodies (U/ml) of 3 participant groups and the comparison between each paired group.
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