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ABSTRACT 

Healthcare workers are of a high priority in SARS-CoV-2 pandemic and epidemiological 

control strategies due to their relevance for the healthcare system and high exposure levels 

that might result in symptomatic and asymptomatic courses. Aim of this study is to assess the 

prevalence of SARS-CoV-2 infections in a cohort of 171 healthcare workers in a standard care 

hospital in a rural German area. The outcomes are monthly measures of antibody prevalence 

over a 6-month period. Using univariate statistics, baseline characteristics will be analysed 

considering risk groups, exposure history, test frequencies, symptoms, and antibody 

distribution.  

At T0 tests for qualitative detection of antibodies (Ig) against SARS-CoV-2 revealed a 

seroprevalence of 1.3%.  

The data contribute to the understanding of the virus spread in a particularly exposed 

population group and will be relevant for management of the pandemic. Longitudinal analyses 

will reveal the progression of seroprevalence of antibodies and immunity over the time.  

INTRODUCTION 

As of August 2020, the coronavirus (SARS-CoV-2) was pandemic1, and has affected 

242,381 people in Germany and 3,870 of them in Brandenburg2 with COVID-19. Implemented 

population-related hygiene activities in Germany support overall good protection against 

spread of virus3, leading to falling incidences in federal states, such as Brandenburg4. 

Nevertheless, differences in exposure risks depend on, amongst others, contextual 

circumstances, such as working conditions5,6. Therefore, healthcare workers (HCW) are an 

essential target population in infection control of SARS-CoV-27, because of their higher 

probability of exposure to sources of COVID-195,8,9 and transmission of infectious diseases2. 

Since March 2020 an increasing amount of cases among HCW has been documented in 

Anglo-Saxon countries9,10, and nationally, that leaded to a minimum value of 6.3% of all 

prevalent cases in Germany occupied in healthcare facilities (e.g. hospitals, outpatient clinics 
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and practices, dialysis clinics or outpatient nursing services) at 31th August 2020. In 23 of 

these cases, COVID-19 became fatal2. 

Besides job-related variations in exposure risks and in risks of reporting positive tests 

for COVID-1910, regional differences have been documented with regard to both federal states 

and districts. Geographical distribution of laboratory-confirmed COVID-19 cases in the past 

seven days from 31th August 2020 per 100,000 population varies from 62,6 in federal state of 

Mecklenburg-Western Pomerania to 437,6 in federal state of Bavaria (federal state of 

Brandenburg: 154,1)2. In health departments in Brandenburg districts diverse 7-day incidence 

per 100,000 population could be calculated, with no new cases especially in the district of this 

study, Oberspreewald-Lausitz, at 2th September 202011. As a rural sparsely populated area, 

Oberspreewald-Lausitz reports comparatively low confirmed cases (July: 58, August: 6911).  

 

However, while there is evidence about regional and job-related differences in risk of 

infection, little is known so far about the prevalence of serum antibodies against SARS-CoV-2 

in a population of HCW in standard care hospitals in rural German districts. It is crucial to 

generate evidence about degree of infection spread by serological examinations of HCW to 

develop additionally protection strategies and to ensure adequate healthcare provision, as an 

infection with SARS-CoV-2 leads to the production of different classes of antibodies directed 

against the S or N protein, usually detectable in the second week after onset of symptoms12. 

Therefore a prospective cohort study was established to analyse symptomatic and 

asymptomatic disease courses among HCW and related antibody prevalence aiming at 

developing loping ensuring adequate healthcare  

METHODS 

 Following a longitudinal approach, HCW (n=171) who agreed on being examined 

monthly over a 6-month period were recruited in July 2020 in a standard care hospital in 

Oberspreewald-Lausitz. The representative sample consist of staff of medical, nursing, 

therapeutical, laboratory, as well as radiology and service/ administration sector. Due to 
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different risk exposure levels, participants are clustered in four groups according to 

Occupational Risk Pyramid for COVID-195 (see Figure 1).  

  

 Epidemiologic and demographic data (e.g. sex, age, comorbidities), exposure history, 

as well as data on stress related to the corona pandemic are collected using standardised 

instruments in a quantitative questionnaire. 

 To identify SARS-CoV-2 antibodies blood samples are collected and processed on two 

consecutive days. Serum is tested by an immunological test for the qualitative detection of 

antibodies (total Ig) against SARS-CoV-2. The assay uses a recombinant protein that is the 

nucleocapsid (N) antigen of SARS-CoV-2. In short, this technique is based on a double antigen 

sandwich principle in which the test sample, the biotinylated SARS-CoV-2 specific recombinant 

antigen and the ruthenium labeled SARS-CoV-2 specific recombinant antigen are incubated 

together. After addition of streptavidin-coated micro particles, the complex is bound to a solid 

phase by the interaction between biotin and streptavidin and transferred to a measuring cell. 

The micro particles are magnetically fixed, unbound material is removed and after applying a 

voltage, the chemiluminescence emission is measured with a photomultiplier. The result is 

known as a cut-off index (COI), whereby a COI ≥ 1.00 is interpreted as reactive, i.e. positive 

for SARS-CoV-2 antibodies. For this test the sensitivity of the detection of SARS-CoV-2 

antibodies 14 days after a positive polymerase chain reaction (PCR) test is 99.5% (n=185) and 

the specificity is 99.8% (n=10453). To exclude an acute infection in case of a positive antibody 

test, a real-time RT-PCR13 (Xpert Xpress SARS-CoV-2, Cepheid) with a nasopharyngeal swab 

of the affected persons was performed on the same day of blood collection. 

 Additionally, contextual data including confirmed COVID-19 cases overall in the district 

Oberspreewald-Lausitz and particularly cared for in the examined hospital are compiled. 

Further data about national and federal COVID-19 management (e.g. governmental 

regulations, contact restrictions, distance requirements, and protective clothing), events (e.g. 

local COVID-19 outbreaks) as well as weather data (e.g. daily sunshine duration, daily mean 

of vapor-pressure, and daily mean of temperature) are recoded.  
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 The primary outcomes of the study are measures of antibody prevalence in terms of 

COI among HCW. Data collection will continue until December 2020. Using univariate statistics 

(e.g. frequencies), baseline characteristics will be analysed considering risk groups, contact 

history, test frequencies, acute symptoms, and antibody distribution. In a longitudinal approach 

multivariate analysis (e.g. regression analysis) regarding the influence of individual (e.g. 

contact history, stress) and contextual exposures are planned to gain deeper understanding 

of virus spreading and immunity development among high risk population groups.  

 All methods are carried out in accordance with relevant guidelines and regulations. 

Blood samples are obtained by trained personnel. A standardized protocol to analyze human 

blood serum by an enzyme-linked immunosorbent assay is applied14. Since parts of the body 

can be qualified as personal data, the blood samples are refrigerated kept in a biobank 

applying EU General Data Protection Regulation and German Federal Data Protection Act. 

Laboratory testings are based on biosafety and testing guidelines published by the World 

Health Organization15,16 and recommendations issued by the German Robert Koch Institute17. 

Epidemiological and stress-related data in accompanying questionnaire are collected and 

analysed with regard to Guidelines and recommendations for ensuring Good Epidemiological 

Practice18.  

RESULTS 

At baseline (T0) all required data from questionnaire and blood samples are available 

in n=156 cases (female 86.5%), which are grouped as in very high risk (n=30), high risk (n=54), 

medium risk (n=31) and lower risk (n=41) (see table 1). While very high or high risk group 

include mostly nurses, physicians and therapists, radiology or lab assistants belong to medium 

risk population and service and administration staff are grouped in the lowest risk group.  

Since May 2020 overall six COVID-19 patients have been cared for in the hospital. 

Contact with confirmed COVID-19 cases in the last four weeks is most frequently in very high 

risk staff (20.0%). Among these contacts, all are job-related in this risk group. Compared to 

that, exposure to COVID-19 is not entirely job-related in high risk group (71.4%) or medium 
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risk group (80.0%). Among other disease symptoms within the last four weeks, such as sore 

throat, rhinitis and gastrointestinal distress, fatigue is common across all risk groups. Within 

the last four weeks overall nine SARS-CoV-2 tests have been performed, with no positive 

results of an acute infection with SARS-CoV-2. Of a total of n=156 serum samples analyzed, 

two cases show reactive antibodies (1.3%), one of them previously undiscovered. While the 

COI of 60.12 occurs in the blood sample of a participant belonging to high risk group, the COI 

of 97.31 has shown in very high risk population. The COI of all negative blood samples was 

between 0.05 and 0.23. The PCR for SARS-CoV-2 was negative in both antibody-positive 

participants.  

 

DISCUSSION 

Due to a lack of comprehensive data, the knowledge about prevalence of SARS-CoV-

2 infections in different population groups of people is still scarce. The findings of a low 

antibody prevalence of 1.3% are in line with existing knowledge gained in other sero-

epidemiological studies according to the spread of SARS-CoV-2 in population groups in 

Germany. For example, in medical staff of a maximum care hospital in Fulda a low 

seroprevalence of IgG antibodies about 1.0% and of IgA antibodies about 4.4% was 

detected19. Also among public service employees in Bremen the estimated seroprevalence of 

2.1% IgG antibodies is to be assessed quiet low20. Compared to seroprevalence in blood 

donors of 0.91% of IgG antibodies against SARS-CoV-221 the prevalence is slightly higher. 

The sensitivity and specificity of the used test are in line with developed antibody tests13. But 

the level of the COI is not indicative for the total amount of antibodies in the sample, nor does 

it evaluate the effectiveness of the antibodies. In further research this should be investigated 

using a neutralization test. In this test, cell culture assays are used to determine whether the 

antibodies formed against SARS-CoV-2 are able to neutralize the virus and thus protect the 

cells from infection. First studies indicate that these effective antibodies are detectable towards 

the end of the 2nd week after the onset of symptoms 22–25. Investigations into protective titers 
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and stability of the immunity are not yet known, but single cases with ineffective antibodies 

have already been described26,27. 

HCW play an important role during a pandemic and monitoring of occurrence and 

spread of the virus in this particularly exposed group should be an essential part of pandemic 

control measures. The data of this regional cohort contribute to the epidemiological 

understanding of the virus spread in this particularly exposed population group and will be 

relevant for further management of the pandemic. Longitudinal analyses of the cohort will 

reveal the progression of seroprevalence of antibodies and antibody titer against SARS-CoV-

2 in HCW over the time.  
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FIGURE LEGENDS 

Figure 1. Clustering strategy by risk group  
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TABLES  

 

Table 1. Participant characteristics (n=156), SARS-CoV-2 contacts, antibody distribution, test 

frequencies, acute symptoms 
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