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Abstract 

Introduction: Cormirnaty® was the first available 

vaccine in Europe that contains mRNA encoding the 

spike protein of SARS-CoV2. An enormous peptide 

commonality and thus molecular mimicry between 

SARS-CoV2 spike protein and human proteins could 

be shown. Molecular mimicry could be attributable to 

SARS-CoV2 associated illness.  

 

Objectives: So far saturation rate was not examined 

in patients who received Cormirnaty®. A decline in 

saturation rate would be suggestive that main reason 

for respiratory failure in patients with COVID-19 is 

the immune response to the spike protein. 

 

Method: The study was conducted at the Centre of 

Pneumology in Donaustauf, Germany. Employees 

that qualified for vaccination against COVID-19 and 

who were willing to be vaccinated with Cormirnaty® 

(second dose) were asked to participate in this study. 

Participants were asked to measure saturation rate 

three times a day for seven days after vaccination.  
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Results: 106 participants (84 female, 22 male) were  

included into the analysis. Mean oxygenation satur-

ation measured directly after vaccination was 97.4% 

(max 99%, min 93%. During days two to five, mean 

oxygen saturation dropped to 97.2% (max 99%, min 

83%). This difference was significant in a one-tailed 

signed rank test with z=-1.88 (p=0.030). 

 

Conclusion: A mild but significant decline in satu-

ration could be detected. As Cormirnaty® comprises 

mRNA for encoding peptides of the spike protein the 

decline in saturation rate might hint that molecular 

mimicry is an important element of COVID-19. 

 

Keywords: COVID-19; Dyspnoea; Saturation; 

Vaccination 

 

1. Introduction 

Until now COVID-19 led to more than 100 million 

confirmed cases and 2.5 Million deaths. Infection 

with SARS-CoV2 is in many aspects different from 

classical respiratory infections. Pathogenesis is 

poorly understood, but the host immune response is 

thought to play a major role in the pathophysiological 

effects of organ failure in COVID-19 patients [1]. 

Previous corticosteroid use is no important risk factor 

for a poor outcome [2]; in hypoxemia, 

dexamethasone even showed to be beneficial [1]. 

Infection control in health care settings was 

broadened by the availability of different 

vaccinations lately [3-5]. Vaccination against SARS-

CoV2 plays an important role amid pandemic 

control. Cormirnaty® was the first available vaccine 

in Europe that contains mRNA encoding the spike 

protein of SARS-CoV2 [3].  

 

Interestingly, lately an enormous peptide 

commonality and thus molecular mimicry between 

SARS-CoV2 spike protein and human proteins could 

be demon-strated [6]. Molecular mimicry could be 

attributable to the SARS-CoV2 associated illness. In 

the pandemic H1N1 influenza vaccination campaign 

in 2009-2010 an increased incidence of narcolepsy 

was seen in many countries [7]. Molecular mimicry 

between the H1N1 influenza virus and endogenous 

proteins respectively Pandemrix® and endogenous 

proteins is suspected to be the reason of this 

increased incidence [7, 8]. So far saturation rate was 

not examined in patients who received Cormirnaty® 

[3, 9]. A decline in saturation rate would be 

suggestive that main reason for respir-atory failure in 

patients with COVID-19 is the immune response to 

the spike protein. To our knowledge no decline of 

saturation rate was detected after applic-ation of other 

vaccines. This study was performed to document 

real-life adverse effects and to examine whether an 

impact of the vaccination on the respire-tory system 

occurs.  

 

2. Methods 

2.1 Study population, study design and data 

collection 

The study was conducted at the Centre of 

Pneumology in Donaustauf, Germany. The hospital is 

a quartiary care provider for pneumology, where 

patients from the eastern region of Bavaria are seen 

for specialized care. Employees that qualified for 

vaccination against COVID-19 and who were willing 

to be vaccinated were asked to participate in this 

study. Participants had to fill out a questionnaire 

about adverse events after the second vaccination 

with Cormirnaty®, general health information was 

also obtained. Employees were asked to measure 

saturation rate three times a day at rest after second 
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vaccination. According to guideline of our local 

ethics committee at the University of Regensburg no 

approvement for these kind of observation studies is 

necessary. The study was cond- 

ucted between 25.01.2021 and 10.02.2021 

 

2.2 Participants 

The following eligibility criteria were applied: 

Employee at the hospital, 18 years of age or older, 

eligible for vaccination with Cormirnaty® and one 

performed vaccination with Cormirnaty®, 

willingness to be vaccinated, willingness to fill out 

the question-nnaire and to measure saturation rate 

three times a day at rest for seven days after 

vaccination. 

 

2.3 Statistics 

Summary statistics of continuous variables are 

presen-ted as mean ± standard deviation. Data were 

analysed using Microsoft Excel (version 2016, 

Redmond, USA) and IBM SPSS (version 24.0, IBM, 

Armonk, USA). O
2
 saturation was analysed using 

Matlab 2020 (Mathworks Inc.). For testing of a 

vaccination-related drop of O
2
 saturation, mean O

2
 

saturation values in the participants during the first 

day (one to three measures at the day of vaccination) 

and the last day (three measures six days after 

vaccination) served as subject-specific baseline. 

Mean O
2
 saturation during day two to five was 

related to this baseline value and statis-tically 

analysed using a one-tailed nonparametric signrank 

test. 

 

3. Results 

3.1 Baseline characteristics 

149 employees received the second dose of Cormir-

naty® during the study period, of these 73.2% 

(n=109) were willing participate and did submit the 

results of the questionnaire and the saturation rate. 

Due to missing values, n=106 participants (84 

female, 22 male) were included into the final 

analysis. Mean age was 49.6 ± 9.1 years, 22 were 

smokers, pulmonary disease was reported by twelve, 

eight of them reported to have asthma bronchiale. 61 

did receive the seasonal influenza vaccination before. 

 

3.2 Oxygenation saturation 

Mean oxygenation saturation measured directly after 

vaccination was 97.4% (max 99%, min 93%). Mean 

oxygenation saturation during the first day was also 

97.4% (max 99%, min 92%). During the final 

baseline at day six after vaccination, mean O
2
 

saturation was again 97.4% (max 99%, min 91%). 

During days two and five, mean oxygen saturation 

dropped to 97.2% (max 99%, min 83%). This 

difference was significant in a one-tailed signed rank 

test with z=-1.88 (p=0.030). To illustrate the post 

vaccination effect, the minima of oxygen saturation 

within the two phases were plotted for each 

participant after sorting them by the minima of days 

two to five. However, as the four days post 

vaccination phase contains twice the number of 

measurements compared to the two days baseline, 

lower minimum values might be expected depending 

on the stochastic variance. We accounted for this 

effect by averaging the minima resulting from 1000 

random selections of six samples out of the 12 

sampling times during the days two to five. Oxygen 

levels dropped in 12 participants below 94% in the 

time period between day two and five after 

vaccination (Figure 1). In contrast, during the 

baseline period, only four participants showed such a 

strong decrease. This effect remains stable even after 

removal of the two participants with the most 

extraordinary values. Interestingly, while the 

minimum O
2
 only decreases in 44 participants, it 
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increases in 56 participants. Looking at the average 

O
2
 levels during the phases, O

2
 increases in the post 

vaccination phase in 36 participants and decreases in 

70 participants.  

 

 

 

 

 

 

Figure 1: Mean and minimum oxygen saturation in baseline phase (day 1,6; blueish curves) and post vaccination 

phase (day 2-5; orange/red curves). All curves were sorted in ascending order. The red curve shows the oxygenation 

drops for each participant during days 2 to 5. 

 

4. Discussion 

To our knowledge this is the first study examining 

saturation rate in a real-life collective after 

vaccination with Cormirnaty®. A significant decline 

in saturation can be detected. Importantly the decline 

in saturation was only detected for a short period 

after vaccination and saturation reached base level 

values after seven days. As Cormirnaty® comprises 

mRNA for encoding peptides of the spike protein the 

decline in saturation rate might show that molecular 

mimicry is an important element of COVID-19. This 

could be one of the reasons why therapy with steroids 

are beneficial in patients with respiratory failure. As 

the decline of saturation occurs on the fifth day (and 

not initially) after vaccination is an additional point 

that could show that parts of adaptive immune system 

are involved. Five days after vaccination stress-or 

vaccination-induced hyperventilation and thus shift 

of the oxygen dissociation curve to the left is not a 

relevant reason for the decline in saturation rate. 

While the majority of participants show a decrease in 

O
2
 levels during two to five days after vaccination, a 

strong drop below 94% was only seen in about 10% 

of the participants.  

  

4.1 Limitations 

Our study has many limitations. First of all, we had 

no control group without vaccination and we did only 
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measure saturation rate and not oxygen partial press-

ure; furthermore, it is a single center study and the 

number of employees we examined is rather small; 

on the other hand, this is the first study at all 

analysing saturation rate after vaccination with 

Cormirnaty®.  

 

5. Conclusion 

Low saturation rate is not described in the Phase 1 

study of Cormirnaty® and not known as adverse 

event of other vaccinations. The mild, but obvious 

decline in saturation rate might be no typical side 

effect but give a hint to the reason of hypoxemia and 

pathophysiology in ARDS in SARS-CoV2. Further 

prospective studies are needed.   
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