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Stang and coworkers have recently reported in the Journal that “RT-PCR test results
as gold standard for assessing and controlling infectiousness fail” (1). The authors
analyzed two scenarios and used Ct25 and Ct30 as thresholds for infectiousness and
conclude that more than the half of their patient cohort was unlikely to have been

infectious, i.e. the group of patients tested positive at Ct values >25 or >30.
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While we agree that Ct values are insufficient to determine the infectiousness we
would like to add that also for the cohort of vaccinated individuals the Ct values are
rather misleading. As shown in an early released study vaccinated people can not
only become infected with SARS-CoV-2 but the virus can successfully be isolated by
cell culture approaches, at least for a shorter time slot as in unvaccinated people (2).
Thereby, the viral loads as determined by the Ct values do not significantly differ
between vaccinated and unvaccinated cohorts. While the group from Berlin analyzed
an outbreak with the alpha variant, we made similar observations, also including the

wild type strain.

In their recent report, Liu and coworkers demonstrated neutralization of newly
emerged SARS-CoV-2 variants after properly completed BNT162b2 vaccination (3)
and referred to a previous publication, which already showed neutralizing of the

B.1.1.7 variant (4).

The first case series resulted from screening examination of medical stuff at a local
maximum health care provider including a 54 year old male with mild common cold
symptoms twelve weeks after second vaccination with BNT162b2. Analysis with the
SARS-CoV-2 two target PCR assay (Altona Diagnostics, Hamburg, Germany)
revealed CT-values of 23 for the E- and S-gene, while the positive control showed a
CT-value of 28. This patient was infected with the SARS-CoV-2 a-variant determined
by different probe-based melting curve assays according to the manufacturer
(VirSNiP SARS-CoV-2 Spike, TIB-MolBiol, Berlin, Germany), which detected the
mutations delHV69/70, N501Y, and P681H. In addition two asymptomatic healthcare
staff members were tested SARS-CoV-2 positive (CT-values 36/36 and 30/30; E-/S-
gene respectively) after proven contact with a COVID-19 patient, despite being

completely vaccinated with BNT162b2. The fourth patient was infected 8 weeks after



Journal Pre-proof

the second vaccination dose and suffered from serious common cold symptoms
lasting one week, while being RT-PCR positive (CT-values between 30 and 33) for

three weeks.

Regarding humoral immunity, Anchini and colleagues (5) convincingly showed that
after BNT162b2 vaccination previously uninfected individuals had a significantly
lower neutralizing antibody titer after administration of a second vaccine dose
compared to previously infected individuals after a single dose, despite remarkable
antibody titres specifically binding SARS-CoV-2 spike protein. This finding as well as
the fact of an aged immune system (6, 7) must be taken into account when real-world

effectiveness of Covid-19 vaccines is discussed.

In this context we investigated a nursing home outbreak in which 12 patients tested
positive for SARS-CoV-2 with CT-values between 24 to 37, although all received the
second vaccine dose >80 days ago and although staff and visitors were tested

negative by rapid antigen tests.

Most striking was that - until the end of April 2021 - 119 cases with confirmed positive
PCR results >14 days after second vaccination were reported including one case of
fatal SARS-CoV-2 pneumonia. In 37 cases CT-values were <30 with a negative
correlation of SARS-CoV-2-mRNA load and days post vaccination. Moreover, in
several cases subsequent infections were confirmed by contact tracing (details to be
published separately) suggesting that actual SARS-CoV-2 vaccines do not lead to
sterile immunity. Considering that all these observations have been made in the
relatively small area of Cologne and its surroundings without any claim on
completeness this is absolute relevant for further strategies, especially as the findings
suggest an insufficient immunity, lack of protection against colonization or infection,

and a residual risk for transmission despite SARS-CoV-2 vaccination. For this
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reason, easing of pandemic-related restrictions or exemptions from hygiene

measures based on the vaccination status seems doubtful.

Although determination of SARS-CoV-2 vaccination success, at least as antibody
titre (arbitrary units / ml), is not part of the actual vaccination campaign, a vaccine-
induced immune response in up to 92% cases must be assumed (8). Nevertheless,
studies on overall neutralizing capacity do not take into account effects like specific
T-cell release, heterogeneous antibody populations, or the occurrence of non-spike
mutations influencing viral replication and immune response, which was also
discussed by Liu et al. (3). Another effect that should also be considered is the
general non-lasting triggering of the innate immunity by contact with foreign RNA (9-

11).

This may explain why vaccination based neutralizing effects in some cases seem to
be less sustained than assumed. In this context the “green passport”, which is still
considered in Europe and Israel, is just a vaccination certificate not more, not less.
The individual risk for severe/life threatening COVID-19 may be significantly reduced
although fatal courses remain possible, but it must be taken into account that any

vaccinated individual may become an, at least short term, spreader of the virus.



Journal Pre-proof

References

1. Stang A, Robers J, Schonert B, Jockel K-H, Spelsberg A, Keil U, et al. The performance of the
SARS-CoV-2 RT-PCR test as a tool for detecting SARS-CoV-2 infection in the population. Journal of
Infection. 2021;ahead of print.

2. Tober-Lau P, Schwarz T, Hillus D, Spieckermann J, Helbig E, Lippert L, et al. Outbreak of SARS-
CoV-2 B.1.1.7 Lineage after Vaccination in Long-Term Care Facility, Germany, February—March 2021.
Emerging Infectious Disease journal. 2021;27(8).

3. LiuJ, Liu Y, Xia H, Zou J, Weaver SC, Swanson KA, et al. BNT162b2-elicited neutralization of
B.1.617 and other SARS-CoV-2 variants. Nature. 2021.

4, Liu Y, Liu J, Xia H, Zhang X, Fontes-Garfias CR, Swanson KA, et al. Neutralizing Activity of
BNT162b2-Elicited Serum. The New England journal of medicine. 2021;384(15):1466-8.

5. Anichini G, Terrosi C, Gandolfo C, Gori Savellini G, Fabrizi S, Miceli GB, et al. SARS-CoV-2
Antibody Response in Persons with Past Natural Infection. New England Journal of Medicine. 2021.
6. Nikolich-Zugich J, Knox KS, Rios CT, Natt B, Bhattacharya D, Fain MJ. SARS-CoV-2 and COVID-

19 in older adults: what we may expect regarding pathogenesis, immune responses, and outcomes.
GeroScience. 2020;42(2):505-14.

7. Falsey AR. Respiratory syncytial virus infection in older persons. Vaccine. 1998;16(18):1775-8.
8. Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA, et al. BNT162b2 mRNA Covid-19
Vaccine in a Nationwide Mass Vaccination Setting. The New England journal of medicine. 2021.

9. Yoneyama M, Fujita T. Recognition of viral nucleic acids in innate immunity. Reviews in
medical virology. 2010;20(1):4-22.

10. Kawasaki T, Kawai T, Akira S. Recognition of nucleic acids by pattern-recognition receptors

and its relevance in autoimmunity. Immunological reviews. 2011;243(1):61-73.
11. Smith S, Jefferies C. Role of DNA/RNA sensors and contribution to autoimmunity. Cytokine &
growth factor reviews. 2014;25(6):745-57.



