University of

'Sl Kent Academic Repository

Hayes, Lauren J., Uri, Hannah, Bojkova, Denisa, Cinatl, Jindrich, Wass, Mark
N. and Michaelis, Martin (2022) Impact of the COVID-19 pandemic on the circulation
of other pathogens in England. Journal of Medical Virology, 95 (1). ISSN 0146-6615.

Downloaded from
https://kar.kent.ac.uk/100589/ The University of Kent's Academic Repository KAR

The version of record is available from
https://doi.org/10.1002/jmv.28401

This document version
Author's Accepted Manuscript

DOI for this version
https://doi.org/10.22024/UniKent/01.02.100589.3364156

Licence for this version
UNSPECIFIED

Additional information

Versions of research works

Versions of Record
If this version is the version of record, it is the same as the published version available on the publisher's web site.
Cite as the published version.

Author Accepted Manuscripts

If this document is identified as the Author Accepted Manuscript it is the version after peer review but before type
setting, copy editing or publisher branding. Cite as Surname, Initial. (Year) ‘Title of article'. To be published in Title
of Journal , Volume and issue numbers [peer-reviewed accepted version]. Available at: DOI or URL (Accessed: date).

Enquiries

If you have questions about this document contact ResearchSupport@kent.ac.uk. Please include the URL of the record
in KAR. If you believe that your, or a third party's rights have been compromised through this document please see

our Take Down policy (available from https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies).



https://kar.kent.ac.uk/100589/
https://doi.org/10.1002/jmv.28401
https://doi.org/10.22024/UniKent/01.02.100589.3364156
mailto:ResearchSupport@kent.ac.uk
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies
https://www.kent.ac.uk/guides/kar-the-kent-academic-repository#policies

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

This is the peer reviewed version of the following article: Impact of the COVID-19
pandemic on the circulation of other pathogens in England, which has been
published in final form at https://doi.org/10.1002/jmv.28401. This article may be used
for non-commercial purposes in accordance with Wiley Terms and Conditions for Use
of Self-Archived Versions. This article may not be enhanced, enriched or otherwise
transformed into a derivative work, without express permission from Wiley or by
statutory rights under applicable legislation. Copyright notices must not be removed,
obscured or modified. The article must be linked to Wiley’s version of record on Wiley
Online Library and any embedding, framing or otherwise making available the article
or pages thereof by third parties from platforms, services and websites other than

Wiley Online Library must be prohibited.

Impact of the COVID-19 pandemic on the circulation of other pathogens

in England

Lauren J. Hayes', Hannah Uri' Denisa Bojkova?, Jindrich Cinatl jr.23 Mark N.
Wass'™, Martin Michaelis™

' School of Biosciences, University of Kent, Canterbury CT2 7NJ, UK

2 Institute for Medical Virology, University Hospital, Goethe University, Paul Ehrlich-
Str. 40, 60596 Frankfurt am Main, Germany

3 Dr. Petra Joh-Forschungshaus, Komturstr. 3A, 60528 Frankfurt am Main, Germany

# equal contribution

* Corresponding authors:



25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Mark Wass, School of Biosciences, University of Kent, Canterbury CT2 7NJ, UK;
phone +44 1227 82 7626; e-mail M.N.Wass@kent.ac.uk
Martin Michaelis, School of Biosciences, University of Kent, Canterbury CT2 7NJ, UK;

phone +44 1227 82 7804; e-mail M.Michaelis@kent.ac.uk

Data availability statement

All data are provided in the manuscript and its supplements.

Funding statement
This work was supported by the BBSRC via the SoCoBio DTP and the

Frankfurter Stiftung fur krebskranke Kinder.

Conflict of interest disclosure

Nothing to declare.

Author contributions

L.H. and M.M. developed the project idea. L.H. and H.U. performed the
research. M.N.W. and M.M. supervised the research. All authors analysed data. M.M.
wrote the initial manuscript draft. All authors contributed to the finalisation of the

manuscript. All authors approved the final version of the manuscript.

Ethics approval statement

Not applicable.

Patient consent statement

Not applicable.



46

47

48

49

50

Permission to reproduce material from other sources

Not applicable.

Clinical trial registration

Not applicable.



51

52

53

54

95

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

Dear Editor,

Previous studies suggested that non-pharmaceutical interventions during the
COVID-19 pandemic have also affected the spread of other pathogens [1-4]. Here, we
analysed the transmission patterns of 22 infectious diseases in England in the context
of the COVID-19 prevention measures, using data derived from the UK Health Security
Agency, the UK Office for National Statistics, and the Royal College of General
Practitioners Research and Surveillance Centre (Suppl. Methods, Suppl. Table 1,
Suppl. Table 2).

Reported cases for all investigated infectious diseases dipped in response to
the first lockdown except from methicillin-resistant Staphylococcus aureus (MRSA),
Lyme disease, and hepatitis E (Figure 1, Suppl. Figures 1-22). MRSA infections are
usually diagnosed in healthcare settings [5], and some studies reported an increase
of MRSA cases during COVID-19 [5]. Hepatitis E is predominantly transmitted by
contaminated food in England, in particular from farmed pigs [6]. Therefore, these
finding do not seem to be surprising.

Lyme disease was not reduced during the initial lockdown but a decrease has
been reported later in the pandemic (Figure 1, Suppl. Figure 22), which is probably
attributed to underreporting [7,8]. Generally, the drop in documented cases during the
first lockdown is difficult to interpret, as it might be the consequence of underreporting
[7-9].

Thirteen diseases displayed a sustained reduction when prevention measures
were in place (Figure 1, Suppl. Figures 1-22), including nine of the ten diseases that
spread via the air and four of the six diseases characterised by faecal-oral

transmission (Figure 1, Suppl. Figures 1-10 and 16-21).
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The prevention measure-associated associated reduction of airborne
pathogens confirms other findings [3,10]. The only exception was tuberculosis (Figure
1, Suppl. Figure 9). Most tuberculosis infections are asymptomatic and go
undiagnosed [11,12]. Delayed diagnoses due to limited access to tuberculosis
services during the pandemic may have caused a rise of severe cases, including
COVID-19/ tuberculosis co-infections [12,13]. Hence, the pandemic measures may
not have reduced severe tuberculosis cases, which are typically diagnosed.

Moreover, our findings agree with others showing that hygiene measures and
physical distancing reduce the transmission of enteric diseases that are transmitted
via the faecal-oral route [3,9,10,14,15]. Exceptions may indicate pathogens that are
predominantly spread by food contaminations without significant further human-to-
human transmission [6]. Also in agreement with previous findings [3], the pandemic-
related prevention measures disrupted the seasonal transmission patterns of different
infectious diseases (Figure 1; Suppl. Figures 1,2,6,7,20).

There are concerns that the disruption of routine vaccinations may affect
population immunity resulting in larger outbreaks of vaccine-preventable diseases [3].
However, our findings indicate a sustainable suppression of vaccine-preventable
diseases also beyond the lifting of restrictions (Figure 1). This included measles,
mumps, rubella, pertussis, and pneumococcal disease (Suppl. Figures 3-6,10).
Although our data also indicate a sustained reduction of influenza-like illnesses, other
data suggest that influenza cases should be expected to rebound [16,17]. This may
reflect the relatively low influenza vaccination rates and influenza vaccine efficacy
compared to other vaccine-preventable diseases [18].

By contrast, non-vaccine preventable respiratory infections including

chickenpox (not part of routine vaccinations in the UK), scarlet fever, and streptococcal
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pharyngitis displayed an immediate resurgence after the removal of prevention
measures (Suppl. Figures 1,7,8), suggesting that similar transmission peaks have
been prevented by the vaccine-mediated immunity for the diseases with high vaccine
coverage in the UK.

Concerns have been raised that a lack of exposure to common pathogens may
result in decreased immunity enabling larger and more deleterious outbreaks [3].
However, only four infectious diseases (chickenpox, herpes simplex virus, Skin and
Subcutaneous Tissue Infections, Infectious Intestinal Diseases) have since the
removal of all restrictions in England on 19" July 2021 resulted in higher spread levels
than pre-COVID-19 (Figure 1). It remains to be investigated whether these increases
may be related to COVID-19.

In conclusion, our analysis shows that the COVID-19 prevention measures
reduced the spread of pathogens that are transmitted via the air and the faecal-oral
route. Despite concerns that a lack of exposure to common pathogens may affect
population immunity and result in large outbreaks by various pathogens post-COVID-
19, only four of the 22 investigated diseases and disease groups displayed higher
post- than pre-pandemic levels without an obvious causative relationship. This
included chickenpox for which an effective vaccine is available [19] but not used in the
UK. Notably, the COVID-19 prevention measures resulted in the sustained
suppression of vaccine-preventable infectious diseases also after the removal of
restrictions, while non-vaccine preventable diseases displayed a rapid rebound,
supporting the importance of effective vaccination programmes. More research
investigating how disease burden can be reduced by tolerable non-pharmaceutical

interventions is warranted.
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Figure legend

Figure 1. Impact of COVID-19 prevention measures on the circulation of other
infectious diseases. Overview table providing a qualitative description of the impact
of the COVID-19 measures on the investigated pathogens in England and curves
illustrating the impact of the COVID-19 measures on hepatitis C, measles, and

chickenpox. Detailed information is presented in the Suppl. Figures 1-22.
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