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Abstract 

The neutralizing antibody is an antibody that can block the binding and infection process of the 

virus cell receptor. MAGLUMI ® Neutralizing Antibody kit could detect all those antibodies that can 

block RBD-ACE2 combination.  

Studies evaluating the long-term duration of neutralizing antibodies (NAbs) after SARS-CoV-2 

vaccination are important to develop vaccination strategies.  

In this study, 131 healthcare workers (HCW) received the two-dose BNT162b2 regimen. Of the 

131 HCW enrolled in the study, 85 (64.9%) were female and 46 (35.1%) were male, with a mean age 

(±SD) of 45.2 ± 10.31 (range 26-55) years. Of them, 91 were seronegative and 40 were seropositive at 

baseline. The samples were collected at different time points.  

Neutralizing antibodies (NAbs) were measured by CLIA method using Maglumi 800 analyzer. 

The median days that neutralizing antibodies were positive were 96 and 201 days for rapid and slow 

attenuation, respectively. No age and gender difference were found in Nabs levels.   

The decline in Nabs was pronounced (-96.8%) and approximately 47% of those tested were 

negative at day 180. Whether this decline correlates with a corresponding decline in clinical efficacy 

against the virus would need to be investigated in appropriate clinical trials. BNT162b2 elicits strong 

NAb production, especially 28 days after initial inoculation.  

Further investigations are urgently needed to improve both the comparability of data and our 

understanding of which levels should be considered predictive of immune protection 
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 Introduction 

Coronavirus disease 2019 (COVID -19) is caused by severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) [1]. In late 2019, a novel coronavirus was identified as the cause of cases of 

atypical pneumonia in Wuhan, China [2]. The World Health Organization (WHO) declared COVID -19 a 

pandemic on March 11, 2021 [2].  

The first laboratory confirmed case of COVID-19 infection in Republic of North Macedonia was 

observed in February 2020, escalating to 215995 cases and 7592 deaths as of December 1st 2021.  

Several studies have demonstrated that health care workers (HCWs) have an increased risk of 

COVID-19 infection due to their close contact with patients [3-5].  

COVID -19 has important implications for health care workers. First, it has consequences for 

their health; second, infected health care workers could also spread the infection to vulnerable patients if 

they are not properly and quickly isolated. Third, a high infection rate among health workers could cause 

problems because the health system is understaffed.  

Fourth, workers may spread the infection to close family members, other HCWs, and the 

community. Vaccination of medical workers aims to directly protect them from occupational infection 

with COVID -19 and indirectly protect their patients and critical health infrastructure. It is a turism that 

health care workers who come into contact with patients have an ethical obligation to be vaccinated. 

https://www.mdpi.com/search?q=COVID-19
https://www.mdpi.com/search?q=SARS-CoV-2
https://www.mdpi.com/search?q=mRNA%20vaccine
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It is important to monitor the effectiveness of the vaccine over time. In fact, several studies have 

indicated that protection against infection has declined in recent months. Findings on the durability of the 

vaccine COVID -19 will inform whether and when certain individuals should receive a booster dose [6-

7].  

Aim of the study: to evaluate the durability of BNT162b2 neutalizing antibodies (NAbs) in 

vaccinated HCWs. 

 

 

Мaterial and methods  

In this study, healthcare workers (HCW) received the two-dose Pfizer-BioNTech, BNT162b2, 

mRNA-based COVID-19 vaccine regimen. Of the 131 HCW enrolled in the study, 85 (64.9%) were 

female and 46 (35.1%) were male, with a mean age (±SD) of 45.2±10.31 (range 26-55) years. Of them, 

91 (69.5%) were seronegative (63.10% female, mean age (±SD) 44±9.35) and 40 (30.5%) were 

seropositive (73.10% female, mean age (±SD) 46±:8.46) at baseline.  

NAbs were measured by CLIA method using Maglumi 800 analyzer. SARS-CoV-2 NAbs present 

in the sample compete with ACE2 antigen immobilized on magnetic microbeads for binding recombinant 

SARS-CoV-2-RBD antigen labeled with N-(4-aminobutyl)-N-ethyl- isoluminol (ABEI). For SARS-CoV-

2 Neutralizing Antibody reagent, 1 μg/mL is equivalent to 405 IU/mL. 

 

 

Results  

We tested NAbs antibodies in a real-life setting during the 3rd-4th  week, 3 months and 6 months 

after complete BNT162b2 vaccination in healthcare workers and residents of a Macedonian health care 

facilities.  

Our data clearly show that vaccination with two doses of BNT162b2 spaced of 21-28 days 

determines a detectable antibody production in 99.88% of tested subjects, confirming the effectiveness of 

this vaccine also in a real-life setting.  

Our study showed a significantly higher NAb titer in those who had a previous SARS-CoV-2 

infection (950 vs 485 IU/mL; p < 0.001).  

All participants had high NAb 21-28 days post-vaccination (206-6.359 IU/ml, median 1.053 

IU/ml). All subjects experienced a significant decline in NAb levels by day 40 post-vaccination but 

antibodies appeared to plateau by day 60 and 90.   

 

Table 1. NAb levels in days post-vaccination. 

Days post vaccination  NAb (µg/mL) NAb (IU/mL) 

21-28 2.6 1.053 

40 1.365 552.02 

60 0.605 245.01 

90 0.595 241.01 

180 0.437 176.98 

Positive cut-off 0.30 121.50 

Measuring range 0.05-30  

 

20.25-12.150 
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Discussion 

Our results do not indicate a complete loss of neutralizing antibodies over the duration of the 

study. This suggests that protection against symptomatic infection persists for months after vaccination. 

Vaccination appears to permanently reduce risk over time, despite the early evidence of declining 

protection that we present here [7,8,9]. 

It is noteworthy that several reports suggest that the efficacy of BNT162b2 against symptomatic 

infections decreases over time [10-13].  

Consistent with this, recent studies have shown that antibody titers decrease over time after 

complete vaccination with BNT162b2 [12-14]. This is particularly important because the concentration of 

neutralizing antibodies is considered highly predictive of protection against SARS-CoV-2 infection [15].  

In one study, spike protein antibody concentrations decreased by about two fold between 21-41 

days and 70+ days after the second dose [16].  

In the study of Terpos et al. [17], concentrations of neutralizing antibodies decreased significantly 

several months after vaccination with two dose regimen [17].  

We emphasize the need to collect additional prospective clinical data to make recommendations 

for booster vaccinations, particularly with regard to their safety, immunogenicity, and efficacy in severe 

disease progression [18-22].  

 

Conclusions 

These findings motivate further investigation of strategies to prolong vaccine-induced immunity, 

such as combining vaccination with nonpharmaceutical interventions or administering additional doses of  

additional doses of vaccine to vulnerable populations. 
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