
Introduction

In this study, 170 Covid-19 patients diseased at latest in April

2021 and living in the Kainuu region were invited to give three

blood samples for SARS-CoV-2 antibody determination 2-3, 6

and 12 months after the infection.

Aims

To monitor how Covid-19 patients maintain SARS-CoV-2

antibodies in circulation, to analyse whether immune

response differs between various patient groups, and to study

effect of vaccination on the immune response of Covid-19

patients and healthy persons.

Methods

110 of Covid-19 patients arrived at the first sampling of serum

2-3 months after the infections, 63 patients have given two

samples and so far 30 patients three samples. Blood samples

were collected to vacuum tubes, sera were separated and

stored in -20 °C until analysed. SARS-CoV-2 antibodies were

assayed by Vircell Covid-19 ELISA IgG -kit according to

manufacturer’s instructions.

Between 6 and 12 months after the Covid-19 disease, the

decrease of SARS-CoV-2 antibody levels slowed down,

and all patients detected positive earlier had detectable

amounts of antibodies also 12 months after the infection.

Three patients who had a very low antibody response at

the beginning needed two vaccinations before the antibody

level increased above the cut-off limit (Table 1). Between

age groups, the persons between the age of 61 to 80 years

had the highest SARS-CoV-2 antibody levels and the

highest variation of the levels (Figure 2). In healthy

persons, the immune response against vaccination was

similar to those patients showed, although the highest

SARS-CoV-2 antibody levels were absent (Figure 3).
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Figure 1.

Left panel: antibody index decreases over 6±2 months from the first sample if the study person was not vaccinated. Right panel: when the vaccination was

taken before the 2nd sample, the ab index increased in average two-fold. The antibody indexes below 4 are negative, between 4-6 are equivocal and over 6 

are positive

Figure 2.

Antibody index of the first sample in the age groups of 0-20, 21-40, 41-60 and 61-83 

years of age. The sample was taken an average of 4 months after illness. 

Twelve months monitoring of SARS-CoV-2 antibodies in Covid-19 patients in the Kainuu region – high

interpersonal variation and effects of vaccination were the most notable features
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Conclusions

The immune response against SARS-CoV-2 virus and vaccine varies a

lot between persons. The persons who have had the Covid-19 disease

also benefit from the vaccination. The third vaccinations per person is

useful helping to maintain antibody concentration high and increasing

in most cases the antibody level from that reached after the first or

second vaccination. In future pandemics, pathogen antibody monitoring

could develop to be a tool to evaluate immunity or vaccine efficiency.

 
 

 
 

 
 

 
 

 
 
   

 
  

           

             

             

             

 
 

 
 

 
 
   

 
  

                   

          

          

 
 

 
 

 
 
   

 
  

                    

          

          

Results

The level of antibodies raised against SARS-CoV-2 varied a

lot between persons. There was 48-fold difference in antibody

levels between patients that had SARS-CoV-2 antibodies

above cut-off value for positive results. Of 93 measured

patient samples, 6 had the antibody level below the cut-off

value. If the patient was not vaccinated before the next serum

sample was taken, the SARS-CoV-2 antibody levels

decreased in average to half. If the patient was vaccinated

before the next sampling, the level of SARS-CoV-2 antibodies

increased in average two-fold (Figure 1).

Table 1.

Six patients Ab index was under the cut-off limit 6 and three of these patients

needed two vaccinatios to go above the cut-off limit. 

Antibody indexes below 4 are negative, between 4-6 are equivocal and over

6 are positive. Colour codes: green, 0; blue, 1 and red, 2 vaccinations before

the sampling

Figure 3.

The immune response of healthy persons against vaccination varies and some 

of persons (2, 8 and 9) needed third vaccinations untill the cut-off value of Ab 

index 6 was exceeded. 


