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Abstract

Nosocomial (hospital-acquired) infections, which
implies the infections formed in medical institu-
tions, constitutes financial burden for healthcare
of developing and developed countries as well.
Nosocomial infection is the cause of prolonged
hospitalization and increased prevalence of mor-
tality. Hundreds of million people get ill yearly
with nosocomial diseases in the world. Newborns
are among them. Infections inside the hospital
pose a health risk to medical staff.

The cause of formation of nosocomial infections
are bacteria, viruses and fungus. According to
statistics of World Health Organization, only
15% of hospitalized patients have nosocomial in-
fections (Health care-associated infections, FACT
SHEET, 2010, 06.06.2020).

In case of exogenous infections, the bacteria pro-
voking the disease comes into the patient from
environment, medical staff and infected patients.
Mainly it is revealed through infections of blood
vessels, catheter-associated infections, urinary
infections, also through infections caused by sur-
gical intervention and artificial ventilation.

The rate of nosocomial infections are significant-
ly high in countries with low and average income
comparing to countries with high income.

The events related to management of nosoco-
mial diseases are expressed in efficient methods
of prevention of these infections and into their
epidemic supervision.
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The epidemic supervision of nosocomial infec-
tions are held more or less with different scheme
in some other countries.

On the basis of European and American preva-
lence, there are established that working out and
implementation of golden standard of nosocomial
infections' epidemic supervision constitutes the
necessary term for management of this disease
(Allegranzi, et al. 2011).

1. Definition

Nosocomial infection — infection associated with
medical service, which is acquired / appeared in
in-patient medical institution during of 48 hours
since hospitalization and which didn"t appear
(with manifest form) from patient at the moment
of his / her application to medical service and nor
was in incubation period

The infection acquired via patient in in-patient
medical institution (which will be revealed since
the patient's discharge during the maximum
incubation period typical to specific infection)

is considered as nosocomial infection. (Infection
control in medical institution, manual, 2016).

2. Classification of nosocomial infections

Nosocomial infections are split into infections
with endogenous and exogenous origin (Vonberg
and Mutters 2017).

The infection is exogenous, while it occurs via di-
rect contact with provoker through the environ-
ment (the way of direct transmission: touching
the hands of provoking/carrier medical staff, via
contaminated objects, by air or water).

Endogenous infection by itself is split into initial
and secondary infections. The initial endogenous
infection is, while the provoking bacteria consti-
tutes the composite part of human's normal flora
and becomes problematic since the organism's
immune system is weakened. The secondary en-
dogenous infection is, while during the patient's
treatment in hospital, the part of his / her flora
becomes provoking and provokes endogenous

infections (http://www.gbe-bund.de/pdf/Noso.
pdf, 07.06.2020).
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The following most commonly spread groups of
nosocomial infections are named in the medical
literature (Khan, et al. 2017; Monegro & Regu-
nath 2020):

Central Line Associated Blood Stream Infections

(CLABSI)

Often, they are dangerous for life (mortality rate
—12-25%), as long-term catheterization in blood
vessels is ended up with complex infections,
which might cause fatal outcome.

A Catheter-associated Urinary Tract Infections
(CAUTI)

It belongs to nosocomial infections occurred in
urinary tract via endogenous microflora, which
with catheter causes pathogenic condition of
urethra, bladder and kidney in 75% cases. As a
result, it causes orchitis, epididymitis, prostatitis,

pyelonephritis and cystitis in men. The risk of in-

fection's development rises by increased length
of using the urinary catheter in hospital (https://
www.cdc.gov/hai/ca_uti/uti.html, 07.06.2020).

Ventilator-associated Pneumonia (VAP)

These types of pneumonias are observed in
9-27% of patients, which typically develops
during of hospitalization period, 48 hours since

tracheal intubation and connection of ventilation

device and is characterized with following clin-
ical and laboratory data: fever, leukopenia and
bronchial recurrences (https://www.cdc.gov/hai/

ca_uti/uti.html, 06.06.2020).

Infections of Surgical Intervention Site (Surgical

Site Infections — SST)

These types of infections take 2-nd place among
the nosocomial infections by its spread rate. It is
caused by endogenous microflora. Infections of
post-surgical intervention are observed in 2-5%
of post-operational patients. They might occur
with complexities of different quality superfi-
cially on the skin and with more complex forms
under the skin and via infections of organs.

The infections of post-surgical intervention are
caused by staphylococcus aureus, which stip-
ulates prolonged hospitalization and increased
mortality risk. Incidence differs up to 20% ac-
cording to epidemic supervision criteria (https://
www.cdc.gov/hai/ca_uti/uti.html, 06.06.2020).
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3. Epidemiological indicators of nosocomial in-
fections

Inexistence or insufficient level of supervision of
diseases related to nosocomial infections in many
countries (caused by problem's complex nature
and lack of standardization of these types of in-
fections) causes the problem to acquire the global
relevant epidemiological information regarding
to this topic.

On the basis of international studies, yearly
hundreds of million patients get ill by nosocomial
infections throughout the world.

The prevalence of nosocomial diseases in devel-
oping countries varies between 5.7% and 19.1%
interval (https://www.who.int/gpsc/country_
work/gpsc_ccisc_fact_sheet_en.pdf., 06.06.2020).

There must be noted, that data are represented
in low-quality form from the countries with low
and middle development rates.

5% of hospitalized patients are under the risk to
get ill by disease associated with medical service,
which burdens the patient's health condition
and increases the longevity of his / her delay in
in-patient mode (Rahmqvist 2016). Nosocomial
infections increases the delay in in-patient mode
by 17.6 days on an average. In Germany, about
400 000 — 600 000 nosocomial infections are
registered annually (https://www.bundestag.de/
blob/459066/cf98e1f7a6e411de19d460bb0699%e-
f9a/wd-9-045-16--pdf-data.pdf, 07.06.2020) and
the outcome of 15 000 of them are lethal (Gast-
meier et al.: 2016). >1 patients from 20 in Europe
became ill by nosocomial infection. 20.05.2020).

According to assessments of U.S. Centers for
Disease Control and Prevention, annually up to
2 million hospital-acquired infections are regis-
tered with 100 000 lethal results during the same
time interval. (https://multimedia.3m.com/mws/
media/6927160/infection-prevention-us-back-
grounder.pdf?&fn=IP%2520Backgrounder.pdf,
06.06.2020).

Notwithstanding the fact, that according to 2016
report (compared to 2015 year), the amount of
infection cases are daily decreased — still, approx-
imately one out of 31 patients in U.S. become ill
at least one types of infection associated to hospi-
tal.
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The systemic overview is given below, by which
the episodes of nosocomial blood flow infections
and lethality are assessed by year in North Amer-
ica and Europe.

According to systemic study, annually in aver-
age about 575 000 — 677 000 episodes of blood
flow infections are registered in North America
(among them 536 000 — 628 000 cases in U.S. and
40 000 — 49 000 in Canada) and 79 000 — 94 000
lethal cases by this cause (among them 72 000 —
85 000 in U.S. and 7 000 — 9 000 in Canada). In
European countries there are 1 200 000 episodes
of blood flow infections registered and 157 000
of them are with lethal outcome. The following
countries can be mentioned: Denmark (9100
episode and 1900 lethal cases), Finland (8700
episodes and 1100 lethal cases) England (96 000
episodes and 12 000 to 19 000 lethal cases). The
mentioned evaluations outlines the necessity of
infection's control and prevention to decrease
the risk of nosocomial (blood flow) infection
(Goto M, Al-Hasan MN 2013).

In Georgia, we have some statistics regarding

the incidence per 100000 resident about some
notification-dependent diseases stated during of
2017 year, including the nosocomial infection of
urinary tracts — 1,2; nosocomial pneumonia —7,1;
nosocomial bacteremia (sepsis) — 0,9; Infections
of Surgical Intervention Site (Surgical Site In-
fections — SSI) — 1,5; and prevalence accordingly
—43; 263; 35 and 56 per each 100000-th resident
(statistical reference book, 2017).

According the point of view of epidemic super-
vision of nosocomial infections, the frequency of
nosocomial infections and volume of antibiotic
therapy was registered by study held in 1149
clinics of 29 countries (EU countries and Croatia
as well) during of 2011-2012 years. The following
was revealed: under the epidemiological indica-
tors, the prevalence of nosocomial infections was
defined as 6.0% (95% (CI: [5,7; 6,3 ]); 4.5% from
here was registered as current in-patient med-
ical institution"s infection and 1.5% as a result
of treatment held during the past period; the
mentioned was reflected in figures as follows: 2,6
million new cases of nosocomial infection, which
stipulates 501 restricted year per 100 000 resi-
dent (DALY), year expressed with 2 million early
deaths and 681 400 are related to lives limited

by infectious diseases (https://www.rki.de/DE/
Content/Infekt/Krankenhaushygiene/kranken-
haushygiene_node.html, 07.06.2020).
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4. Epidemiological triangle of nosocomial infec-
tions

The origin of nosocomial diseases are related

to causative, environment where the medical
service is being held, the patient's acquisition
ability and health condition, also hygienic stan-
dards of medical institution and rise of staff" s
awareness on these standards. Nosocomial disease

occurs while all the listed component is active.
(Khan 2017)

4.1 Main causatives of nosocomial infections

Type of Main causatives | Other
infection pathogenes
Infections S. aureus S. epidermidis,
caused by Enterococ-
surgical cus, E. coli,
interventions P.aeruginosa
Nosocomial S. aureus & P. Enterobac-
pneumonias aeruginosa teriaceae,

H influenza,

S pneumoniae
Nosocomial E. colli Klebsilella,
type infections Enterococcus,
of urinary tract P. mirabilis,

P.aeruginosa
Infections Coagulase Enterococcus
associated with | negative spp. Klebliella
great vessels staphylococci | pneumoniae,

(S. epidermidis) | E. coli

(https://www.amboss.com/us/knowledge/Nosoco-
mial_infections, 07.06.2020)

4.2 Infection' s transmission mechanism

One of the important circles of nosocomial
infections is their transmission mechanisms, the
detailed knowing of which constitutes the pre-
condition for disease s efficient prevention.

Among the environmental factors, the nosocomi-
al infections are related to air, water and hygiene
of surface of patient's household environment
(interface).

The transmission is being performed via direct
and indirect ways. The nosocomial infections
mainly are transmitted via direct contact or air-
borne ways from one to another human.

When easily-spreadable, clinically and epidemi-
cally relevant inflectional diseases occur, it is
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necessary to use the methods of individual iso-
lation to fight with transmission, which im-
plies efficient isolation of contact, drops and air
(Al-Tawfiq, et al. 2012).

4.3 Infection s acquirer — the patient

During the hospital service, the patients are
under high risk of infectious diseases due to
different causes. These reasons led to weakened
immune system, which itself is caused by onco-
logical and immunodeficiency diseases, in case of
diabetes, wounds, burns. The treatment process
is important during of environmental factors,
therapeutic and diagnostic interventions.

Among the patient’s factors, relevant is patient s
age, the complexity of main disease, weakened
immune system, imperfect nutrition, genetic fac-
tors, deficiency of body-protecting mechanisms
(for instance: epithelial defect). Unfortunately,
often the listed factors don "t give the possibility
for efficient impact. Also, it is hard to individu-
ally assess the complexity of main disease (http://
www.gbe-bund.de/pdf/Noso.pdf, 07.06.2020 )

5. Nosocomial infections and public health

Nosocomial infections and its efficient manage-
ment constitute one of the preferential topics of
public health. It relates to human like individual
and system, like mechanism of management.

Nosocomial infections are directly connected
with increase the price of patient's medical
service, which is additional financial burden for
patient and his / her family.

The risk of prolonged unfitness for work caused
by health condition, increased resistance against
anti-microbial preparations, eventually is con-
nected with additional financial expenses and
sometimes it even ends up with patient's death
(https://www.who.int/gpsc/country_work/gpsc_
ccisc_fact_sheet_en.pdf., 07.06.2020)

The outcomes caused by nosocomial infections
are connected with social (salary loss), economic
(1,23-1,5 billion Euro per year) and legal (resolu-
tion of the court) issues. For patient it is associat-
ed with long-term pain, the cure of which might
not be reached sometimes, it is associated with
physical limitation, disability and death.
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Nosocomial infection is one of the important top-
ic of obstetrical practice, which is directly pro-
portionally related to health issues of premature
infants with prolonged delay in in-patient med-
ical institution. The risk of infection (especially
through the situations subject to catheter or / and
endotracheal tube) is also directly proportionally
associated with prematurity term and infant's
weight (Ramasethu 2017; Tesini 2018). The
urgency of problem related to nosocomial infec-
tion is caused by healthcare practical specialists’
insufficient knowledge of real level of illness

by nosocomial infections in in-patient medi-

cal institutions, which itself is connected with
complexity to register these infections, also with
imperfect performance of proper preventive and
epidemiological events and significant economic
loss. Besides, the frequency of nosocomial infec-
tions and value of proper therapy keeps increased
tendency.

6. Preventive methods of nosocomial infections

It is recognized, that one of the preconditions

of nosocomial infections® management is con-
tinued, systemic collection of information about
these types of infections and their analysis,
interpretation of relevant data, its delivery to
medical and hygiene staff. The registration and
assessment of this topic per particular countries
(https://www.who.int/gpsc/country_work/gpsc_
ccisc_fact_sheet_en.pdf., 07.06.2020) or in scale
of some different countries is world-approved
approach. Such quality-control form is consid-
ered under the epidemic supervision. Coming
out of the fact, that some other medical institu-
tions bear the different risk related to nosocomial
infections, the effectiveness quality of evidence
is related to standardization of topic" s definition
and information s collection.

One of the main components of World Health
Organization system is prevention of spread of
infection and other contagious diseases. The
infection's control in state or private institutions
is important for patients and medical specialist as
well. The infection' s control measures are direct-
ed against spread of any pathogen, for example:
flu, hepatitis B, C, complex acute respiratory
syndrome, HIV/AIDS and other diseases poten-
tially dangerous for human life. The issues relat-
ed to prevention of nosocomial infections differ
by length and structure according the countries
(http://www.gapinceorg.ge/wp-content/up-
loads/2016/04/pep-16.02.16.pdf, 05.06.2020).
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7. Epidemiological surveillance of nosocomial
infection in Georgia

The assessment of operation of system con-
trolling the infection in Georgia is performed in
two-stage monitoring by the Ministry of Labor,
Health and Social Affairs of Georgia and LEPL
State Regulation Agency of Medical Activities.

On 7-th of September, 2015, the Minister of
Labor, Health and Social Affairs of Georgia has
adopted N°01-38/6 order regarding the assertion
of rules of epidemic supervision, prevention and
control of nosocomial infections.

The document establishes the rule of implemen-
tation the nosocomial infections® epidemic su-
pervision, prevention and control and is intended
for medical service providers.

On 7-th of February, 2018, N°01-05/6 order of
the Minister of Labor, Health and Social Affairs
of Georgia was asserted, which refers to assertion
of the rule assessing the operation of the system
controlling the infections in in-patient medical
institutions under the state public healthcare
program. The mentioned document obliges the
in-patient medical institutions (providing the
public healthcare program) to maintain the re-
quirements defined towards the operation of the
system controlling the infections.

On 11-th of January, 2017, the government of
Georgia has asserted the national strategy of
battle against the anti-microbial resistance (reso-
lution #29), the main aim of which is to improve
the infection's prevention and control in clinics.
According to Pop (diagnostic practice based on
evidences' principle for anti-microbial resistance
supervision) study aims, national strategy obliges
the medical institutions to perform the moni-
toring of nosocomial infections and anti-micro-
bial resistance (including the blood samples for
cultivation and lab analysis) during the patients’
examination.

The data has been collected since 1-st of July,
2015 until 31-st of December, 2016 year in four
in-patient medical institution with general pro-
file: Ghudushauri National Medical Center (240
beds), High Medical Technologies Center (250
beds), Iashvili Children"s Central Hospital (290
beds), Telavi Referral Hospital (70 beds). The re-
search was coordinated by Richard Lugar Center
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(Lab) for Public Health Research of National
Center for Disease Control and Public Health.
The research group (doctor, epidemiologist,
microbiologist) was supported by World Health
Organization' s regional office for Europe and
anti-microbial resistance control unit.

During the observation period, the blood sam-
ples for blood flow infections was collected from
1559 doubtful patients. 217 cultures (201 bacte-
rial pathogen, 16 fungus) were isolated. 71% of
separated Escherichia coli and 82% of separated
K.pneumoniae was resistant towards the amino-
glycosides; 53% and 93% - against third genera-
tion cephalosporins.

According to 9-th paragraph of #1 enclosure

to Ne01-05/6 order of the Minister of Labor,
Health and Social Affairs of Georgia (dated as of
07.12.18) “about the assertion of the rule as-
sessing the operation of the system controlling
the infections in in-patient medical institutions
under the state public healthcare program”, the
regulation agency together with L. Sakvarelidze
National Center For Disease Control and Pub-
lic Health will control the operation of system
controlling the infections. (The protocol of
anti-microbial resistance supervision — project of
grounded diagnostics).

8. Authors conclusions

The literature overview presented in the article
obviously expresses the urgency of proper ep-
idemic supervision of nosocomial infections in
order to efficiently guide the healthcare system
and gives the opportunity to form the following
conclusions:

The following is needed for efficient epidemic
supervision of hospital-acquired infections:

1. Improvement of prevention and control of
infection in in-patient medical institutions (Bur-
den of endemic health-care-associated infection
in developing countries: systematic review and
meta-analysis, 2011).

2. Strengthen of management of nosocomial
infections" diagnostics in hospitals ((2016 Na-
tional and State Healthcare-Associated Infections
Progress Report).

3. Funding the blood cultures and lab diag-
nostics in clinics for infection s control purposes.
(The protocol of anti-microbial resistance super-
vision — project of grounded diagnostics).
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4. Ordered working environment, which
is related to decreased health-care-associated
infections from patients and staff as well. (Melek
Nihal Esin and Duygu Sezgin, Intensive Care
Unit Workforce: Occupational Health and Safety,
2017, p. 208).
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