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Risk of CMV infection in nurses in Poland:
Is it worth performing screening tests to estimate
the prevalence of cytomegalovirus antibodies in Polish nurses?
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Streszczenie

Pielegniarki stanowig grupe zawodowa narazong na réznorodne niekorzystne czynniki chemiczne, fizyczne i psychospoteczne. Typowa dla tej grupy zawodowej jest
chroniczna ekspozycja na obecne w srodowisku pracy czynniki biologiczne w zwiazku z realizacja przez pielegniarke $wiadczen zdrowotnych, polegajacych przede
wszystkim na bezposrednim kontakcie z pagjentem. Szkodliwe czynniki biologiczne stanowig bardzo istotny problem w kontekscie niekorzystnych skutkow zdro-
wotnych nabytych w procesie pracy, mogacych powodowac wielokierunkowe nastepstwa zdrowotne o charakterze zakaznym, alergicznym, toksycznym, draznia-
cym oraz rakotworczym. Niewatpliwie specyfika pracy pielegniarki sprawia, ze ekspozycja zawodowa niesie za sobg ryzyko transmisji zakazenia cytomegalowirusem
(CMV). Niezbedne sg zatem badania w tej grupie zawodowej, tym bardziej ze CMV wciaz pozostaje jednym z najczestszych etiologicznych czynnikéw wrodzonych
zakazeri ptodu. Podczas zakazenia pierwotnego ciezamej transmisja wirusa od matki do ptodu moze siega¢ nawet 30—40%. Ponadto sugeruje sie udziat CMV w roz-

woju wielu szeroko rozpowszechnionych chordb sercowo-naczyniowych, nowotworowych czy autoimmunologicznych.

Stowa kluczowe: pielegniarki, narazenie zawodowe, czynniki biologiczne, wirus cytomegalii

Background

By reason of their duties, healthcare workers constitute
an occupational group exposed to a variety of adverse
chemical, physical and psychophysical agents.! A typical
exposure of the medical staff is chronic exposure to harm-
ful biological agents present in the work environment,
which trigger, among other things, infectious or invasive
diseases caused by viruses, bacteria and fungi. The risk
of exposure to biological agents among nurses is related
to the scope and nature of their work. This is primarily
due to the performance of health services, various medi-
cal procedures and care services (such as nutrition, satis-
fying physiological needs, personal hygiene) by a nurse,
which involves mostly direct contact with the patient,
his/her blood, body fluids, secretions, and excretions.??

The specific nature of a nurse’s work means that occu-
pational exposure carries the risk of transmission of in-
fection and, as a result, can even lead to the occurrence
of an occupational disease.> The analysis of the data on
the incidence of occupational diseases shows that infec-
tious diseases, especially hepatitis B and C, are the most
frequently detected among healthcare workers, with the
number of cases being much higher among nurses in this
occupational group.* Therefore, the greatest attention to
the issue of occupational exposure of healthcare workers
is paid, in particular, to pathogens such as hepatitis B and
C, as well as the immunodeficiency virus.? Occupational
exposure to human cytomegalovirus (CMV) is much less
addressed. This stems from the fact that observing appro-
priate preventive measures and health and safety rules,
wearing gloves, as well as washing and disinfecting hands
seem to be recognized ways of preventing the transmission
of CMV infections.® Therefore, there is currently no rou-
tine diagnosis of healthcare workers for CMV infection.
This may be due to the reduced awareness and underesti-
mation of the existing risk of exposure to these pathogens
in the work environment, especially as there are too few
nurses per patient, the consequences of which may have
a direct impact not only on the health, length of treatment
and mortality of the patients, but may also contribute to

the acquisition of infections by the staff.° The pressure of
time and the intensity of work are not conducive to calm,
thoughtful action during the performance of procedures.
In addition, fatigue, circadian rhythm disorders, perma-
nent stress, and overwork cause routine activities to be car-
ried out in a hurry, thus reducing the quality of the medical
care provided. It contributes, for instance, to the failure of
the staff to maintain proper hand hygiene.”® These fac-
tors also have a significant impact on immune system
disorders,” which may render nurses more susceptible to
infections. For this reason, the transmission of CMV in-
fection during care and diagnostic activities, which are
an integral part of a nurse’s work, cannot be excluded.

The aim of this study was to analyze the current knowl-
edge on the prevalence of antibodies against CMV among
nurses, on the basis of selected literature.

Cytomegalovirus - characteristics

Cytomegalovirus, also known as the human herpes vi-
rus 5 (HHV-5), belongs to the Herpesviridae family and
the Betaherpesvirinae subfamily. It is associated with
characteristic abnormalities in infected cells, which are
visible in microscopic examinations. These cells contain
large nuclear inclusion bodies, which were first described
by Ribbert in 1881. The human-specific virus was isolat-
ed in 1956-1957 in 3 independent studies by Weller et al.,
Smith, and Rowe et al. It was not until 1960 that it was
called the Weller's CMV.10:11

Cytomegalovirus is characterized by its ability to sur-
vive in the latent form — primary productive infection is
followed by the reduction in gene expression.!>13 It should
be noted that CMV may be periodically reactivated,
which is when full viral replication and the subsequent
production of viral infectious particles take place.!®> The
mechanisms that allow the virus to remain latent and lead
to reactivation are unfortunately not fully understood. It
is considered that the absence of immune response of
the host, inflammatory processes or even stress can play
a key role in reactivating the CMV infection 2141
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Cytomegalovirus is widespread in the population, and
the levels of seroprevalence vary greatly throughout the
world, depending primarily on age, socioeconomic status
and origin.!%17 It is estimated that specific anti-CMV im-
munoglobulin G (IgG) antibodies are present in 50-90%
of the adult population. In developed countries, the per-
centage is 40—60%, while in developing countries it even
reaches more than 80% of the population.!38

Cytomegalovirus infection can occur through direct
contact with the infected person or material contain-
ing infectious particles of the virus such as saliva, blood,
blood derivatives, vaginal discharge, urine, breast milk, or
transplanted organs.'”1” Most frequently, the infection oc-
curs in early childhood. The virus may be detected in chil-
dren’s saliva and urine up to 42 months after infection,
which renders them important factors in the transmission
of CMV.20 It is worth mentioning that child care profes-
sionals may be a high risk group for CMV infection.*

Cytomegalovirus infection in patients with normal im-
munity is usually asymptomatic. It less commonly pres-
ents as mononucleosis, with weakness, fever, headache,
pharyngitis, tonsillitis, enlarged liver and spleen, or as
interstitial pneumonia.'®?? In transplantology, CMV is
the most common infectious pathogen associated with
morbidity and mortality in organ transplant recipi-
ents.? Cytomegalovirus is also one of the most common
etiological factors in congenital infections, affecting
0.5-2% of live births.?* Congenital CMV infection is
a common cause of serious developmental disorders,
blindness, hearing loss or deafness, symptoms of the
central nervous system, and growth restriction. During
primary infection of the pregnant woman, the transmis-
sion of the virus from the mother to the fetus reaches
30-40% and is associated with the occurrence of direct
or long-term consequences of infection in the child (15—
25%).2> Moreover, CMV is suggested to be involved in
the development of many widespread cardiovascular dis-
eases (atherosclerosis, ischemic heart disease, coronary
restenosis),?®%” cancers (gliomas, colorectal cancer)?®?
and autoimmune diseases (systemic lupus erythemato-
sus, scleroderma, psoriasis).3*3!

Research on the incidence
of CMV infections among nurses
in Poland and abroad

Currently, there are no studies on the prevalence of
CMV infection among nurses in Poland. However, al-
ready in 1983, in Poland, Szepietowski et al. conducted
a study on the prevalence of antibodies against CMV
among the staff of the dialysis and internist wards.3?
Unfortunately, the study was of a general nature and did
not include the division into occupational categories.
It is therefore difficult to draw any conclusions about

the prevalence of CMV antibodies in the occupational
group of nurses.

In foreign centers, these studies focus primarily on the
risk of CMV transmission among nurses working in pe-
diatric wards.}7-2¢ However, it should be noted that such
studies are often contradictory, and mainly from the
1980s. Many scientists indicate that there is no increased
risk of CMV infection as a result of occupational expo-
sure for nurses working in pediatric wards.333%36-3% Simji-
lar conclusions were reached by Lipscomb et al.,*! who
did not demonstrate a link between seropositivity and
exposure to “high risk” patients, such as children or im-
munocompromised patients, in nursing staff. Dworsky et
al.®® and Balcarek et al.?* also found that people working
in pediatric wards are not significantly more exposed to
the risk of CMV infection than those who do not work
with children professionally. Also, in the study by Stranz-
inger et al.* from 2016, no increased risk of CMV infec-
tion was observed in nurses, compared to other occupa-
tional groups employed in the same children’s hospital.

In the same years, Haneberg et al.?® and Friedman et
al.3¢presented a contrasting phenomenon in their studies,
showing that the prevalence of CMV antibodies among
women working in children’s hospitals is higher for those
working in closer contact with the hospitalized children
than for those with less or no contact with the patients.
Similar results were also obtained by Sobaszek et al.*3 and
Lepage et al.,** who observed that IgG CMYV seropositivi-
ty is more frequent in persons working in pediatric wards
as nursing aide rather that the nurses themselves. There-
fore, work as a nursing aide in pediatric wards appears to
be particularly high risk, connected with a more frequent
detection of CMV antibodies in this group.

Abroad, differences in the work of a nurse and nurs-
ing aide can be seen, resulting from a different scope of
responsibilities. Working as a nursing aide requires fre-
quent and prolonged contact with the patient and his bio-
logical material due to the type of patient care provided
by persons in this occupation. The work of a nurse mainly
involves procedures such as collecting blood and admin-
istering injections, and thus requires strict hand hygiene.
As a result, nurses wash and disinfect hands more often
than nursing aides.

In Poland, nursing care (nutrition, satisfying physiolog-
ical needs, maintaining personal hygiene), which consti-
tutes a greater risk of contact with the patient’s biological
material, is mainly performed by nurses. Due to different
working conditions of Polish nurses compared to nurses
from other countries, foreign research cannot provide the
basis for comparison and exclude this profession as a fac-
tor conducive to CMV infections. Therefore, the question
remains whether the occupational group of nurses in Po-
land is significantly more exposed to CMV transmission
in the course of their professional duties than the popula-
tion not professionally connected with healthcare. With
the above in mind, it is justified to undertake research
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on the prevalence of CMV infection in Polish nurses, in
order to study the knowledge on this subject and obtain
an answer to the above question. In addition, the study
will have practical and cognitive significance from an
epidemiological point of view for the occupational group
of nurses, who are heavily exposed to the pathogenic vi-
ral flora. The results of the study will allow supplement-
ing the knowledge on occupational exposure of nurses,
especially as the knowledge on working conditions and
infections acquired in the working environment of this
occupational group is still insufficient.

Conclusions

It is therefore necessary to carry out research in the
occupational group of nurses, especially as CMV still re-
mains one of the most common etiological factors of fetal
congenital infections associated with direct or long-term
consequences of infection in the child.?*?> This is of great
social significance as the nursing profession is largely
feminized. The lack of extensive screening for the deter-
mination of the prevalence of CMV antibodies among the
occupational group of nurses also makes it impossible to
estimate the real extent of the occurrence of pathogens,
as well as the possible health effects of long-term expo-
sure to the virus, especially since ensuring safe and hy-
gienic working conditions should be the main element in
occupational risk assessment. This study can therefore
play an important role with regard to the occurrence of
adverse health effects acquired in the course of perform-
ing professional duties.
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