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Abstract

Influenza and Corona virus-caused pandemics early in the 20th and 21st century claimed enormous numbers of human

lives. The threat in healthcare by RNA viruses is aggrevated by an increasing number of antibiotics-resistant bacterial

strains. The One Health concept” for stewardship in prescription and use of antibiotics, the guide to the “5 moments of

hand hygiene”, and an orchestrated attempt to avoid nosocomial infections attempt to meet this challenges. Preventing

the spread of pathogens from aerosols, body excretions, surface and skin-associated pathogene reservoirs into aseptic

working and nursing environments will become key to a successful care system, as well as individual and public care
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Introduction

Eye-opening research in the field of bacterial infections and
the understanding of epidemics such as tuberculosis and cholera
[1] has left other devastating common diseases like smallpox,
measles and influenza puzzling. The basic differences in the di-
mensions, structure and biology of the disease-causing agents
will only become resolved starting in the 1930s. The Spanish
flu in 1918/1919 has initially remained unresolved [2] and put
the already exhausted healthcare at the end of the First World
War under biggest challenges. Losses in medical and health care
staff are largely unaccounted for and were considered ,,Victims
of faithful fulfillment of duty* [3].

The dimensions of the Influenza pathogene became resolved
in the 1930s. Throat lavage at the onset of a seasonal influenza
yielded a pathogen able to infect ferrets with a transmittable flu-
like disease [4]. Even after a filtration to remove bacteria, the
material remained infectious, demonstrating the new quality of
the disease-causing agent. This work laid the ground for the clas-
sification of the influenza pathogen as a virus, demonstrated its
human origin, and opened the field for a systematic analysis of
this group of disease-causing agents. In a fascinating chapter of
medical history including work on swine influenza and on vac-
cine development, structural and evolutionary principles of this

group of pathogens emerged and effective vaccination regimes
were developed [5].

Reccuring influenza pandemics throughout the 20. century
point to an enormous thread potential [6]. Influenza viruses dis-
play mechanisms to reorganize genetic material between virus
strains infecting respiratory tissue of different mammalian and
avian species. The Asian flu in 1957/1958 and the Hongkong
flu in 1968/1969 were characterized by newly arranged elements
found in successor strains of the Spanish flu virus 1918/1919 and
avian flu virus strains [7].

The Age of Antibiotics and the Ways of Bacterial Adap-
tion

The first line of success in the battle against infectious diseases
became apparent in the 1930s. The discovery of Penicillin by
Alexander Fleming, and the production of Penicillin G on an
industrial scale in the 2nt World war, made a dramatic success
in the figth against infections caused by Gram-negative bacteria
[8]. However, already in 1940, bacterial strains with enzymatic
activity to degrade Penicillin showed up [9]. Genes for lactamas-
es - the black sheep among the enzyme proteins responsible for
the inactivation of antibiotics like Penicillin - spread in bacterial
genomes. Initially during 2nd World war and then in the 1970s,
they surfaced in different bacterial species. At the onset of the
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21st century, the picture of a global thread due to pan-resistant
bacterial strains emerges, resilient torwards all antibiotics avail-
ible [10].

The 21st Century in the Shadowes of Highly Infectious
RNA Viruses

In 1931, a new respiratory disease has been reported, spread-
ing through north-american chicken farms and killing between
40 % and 90 % of the animals. In 2019, the SARS-CoV-2 RNA
virus, member of the same virus group, marks the third epidemic
massively affecting the human population in the young century
[11]. After 2 epidemic waves with the related viruses, the corona
virus SARS-CoV-1 (2002/2003) and MERS (2012), the pande-
my caused by SARS-CoV-2 results in close to 7 million human
deaths.

During the Ebola epidemy 2014-2016 [12], an RNA virus of
high mortality was spreading through several westafrican states,
provoking the question of how western european states could
handle such an outbreak [13]. The situation during the COVID-19
pandemy 2020-2023 gives a multi-coloured picture. The number
of infection outbreaks remained high in nursing homes [14] un-
til vaccines became available. Thus, not all sectors of our health
care systems are robust enough to handle such an event.

Hygiene Competence and Clean Hands

The foundation for our understanding of hygiene in healthcare
were laid during the second-half of the 19th century [1]. Dramat-
ic decreases in mortality among wounded soldiers due to a basic
cleanliness in their surroundings and at their bedside, disinfecting
washing of the hands in maternity wards, as well as disinfection
of surgical equipment and the surgeons hands, went in line with
the germ theory of infection. With advances in diverse domains,
disinfection protocols based on temperature and chemicals, the
removal of pathogenic germs from textils and hands by appro-
priate washing techniques and detergents, and single-use gloves
propelled infection prevention. 150 years after Florence Nightin-
gale, Ignatz Semmelweis, Joseph Lister, Louis Pasteur, and Rob-
ert Koch, the leading national institutes consider hand washing
the moseffective single means to prevent nosocomial infections
[15,16].

The progress towards alcohol based skin and hand compatible
disinfectants, and the resultant time savings, fostered an increase
in compliance with the recommendations for hand hygiene, a
reduction in care-associated infections, and antibiotics-resistant
pathogenes [17]. Still, the recommendations for hand hygiene
and the change of gloves are not followed often enough [18] and
contaminated single-use gloves are a serious reason for care-as-
sociated infections [19].

Education, Knowledge and Compliance are Essential

in 2020, healthcare systems were challenged to and beyond
their limits. Different building blocks attempt to face and meet
the challenge by RNA viruses and antibiotics-resistant bacteria.
The One Health-concept [20] targets towards an appropriate re-
duction in the use of antibiotics in healthcare, agriculture, and
environment, to cut down the evolutionary adaptation of bac-
terial metabolic processes. A further building block lies in an
improved infection prevention in healthcare [21]. The spread of
pathogens from the hospital to nursing home, home care and into

the healthy population points at the importance of education and
knowledge to develop working routines suitable for infection
prevention. Together with basic hygiene in the personal environ-
ment, these routines fulfill major protective functions in clinical
as well as in home care. Compliance with the recommendations
for hand hygiene and protective masks for face and respiratory
tract [22,23] are of essence.

The potential spread of viral and bacterial pathogens from
aerosols and body excretions, from skin and textiles, as well as a
range of surfaces in the patients environment, requires a precise
adaptation of the workflow to prevent touching unclean surfaces
during a routine that needs to be kept aseptic. This task goes well
beyond simple hand washing [24] and aims at the reduction of
nosocomial infections, the suffering of patients concerned, and
treatment costs as well [17].
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