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Antibiotic resistance has long been a priority issue for the WHO. Its urgency is reinforced by the irrational use of
antibiotics. Antimicrobial resistance is a threat to global health and causes millions of deaths worldwide every year.
The irresponsible and excessive use of antibiotics contributes to the spread of antimicrobial resistance and negatively
affects the effectiveness of these critical medicines.

Penetrating wounds are the most serious and dangerous. In the case of chest injuries, pneumothorax and hae-
mothorax may develop, which can be detected by X-ray examination. Injuries to the abdominal cavity can lead
to damage to the hollow and parenchymal organs, as well as intra-abdominal bleeding. In addition, penetrating
wounds can cause microorganisms to enter the body cavities (either primarily or secondary to intestinal damage),

which can lead to purulent meningitis, pleurisy, peritonitis or arthritis.

Analysis and monitoring of microflora isolated from wounds, as well as determining the level of total consump-
tion of antimicrobial drugs, are critical links in the diagnostic and treatment process, which is the basis for the correct
and rational prescription of antibacterial drugs and prevention of antibiotic resistance.

One of the key principles of treatment is the use of an antibiotic that is effective against the microorganisms in
the wound. However, sometimes it can take a long time from the time of specimen collection to the time of test re-
sults. In such cases, it is recommended to use the antibiotic that has the highest probability of effectiveness against
infection, given the characteristics of the purulent discharge.

After analysing the wound microflora of patients in the surgical department and determining the range of sen-
sitivity of the isolated pathogens to antimicrobials, it is possible to calculate the level of total consumption of an-
timicrobials in the department and, based on the data obtained, to propose measures to prevent the spread of

antimicrobial-resistant microorganisms.

The paper presents generalised data on the analysis of wound microflora of patients in surgical departments,
characterises the spectrum of sensitivity of isolated microorganisms to antimicrobial agents, determines the levels
of total consumption of antimicrobial agents in the department and suggests measures to prevent the spread of

antimicrobial-resistant microorganisms.
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Connection of the publication with planned re-
search works.

The work is a fragment of the research work: “Im-
provement of diagnostics and therapeutic tactics in
current infectious diseases based on the assessment of
their clinical and pathogenetic characteristics”, state reg-
istration number 0124U000091.

Introduction.

Inflammatory processes in wounds, despite mod-
ern advances in instrumental diagnostics, the introduc-
tion of the latest surgical technologies and the use of
highly effective antimicrobial agents, remain an urgent
problem in surgical hospitals. According to the global
scientific literature, the infection rate of surgical post-
operative wounds is 0.8-17%, and the infection rate of
post-traumatic and gunshot wounds of the central or
peripheral nervous system reaches 70-80%. Analysis and
monitoring of the microflora isolated from wounds, as
well as determining the level of total consumption of an-
timicrobial drugs, are critical links in the diagnostic and
treatment process, which is the basis for the correct and
rational prescription of antibacterial drugs and preven-
tion of antibiotic resistance.

The aim of the study.

To analyse the data presented in the available liter-
ature, to analyse the wound microflora of patients in
surgical departments, to determine the range of sensi-
tivity of isolated pathogens to antimicrobial agents, to
calculate the level of total consumption of antimicrobial
agents in the department and, based on the data ob-
tained, to propose measures to prevent the spread of
antimicrobial-resistant microorganisms.

Main part.

A wound is any mechanical injury to the body that
results in damage to the integrity of the skin or mucous
membranes. Such damage can affect deeper tissues, in-
cluding internal organs such as the brain, liver, stomach,
intestines, kidneys, etc. An important characteristic of a
wound is the violation of the integrity of the integumen-
tary tissues, which distinguishes it from other types of
injuries, such as bruises, lacerations or sprains [1, 2].

The main signs of the wound. Pain is one of the main
complaints expressed by the victim. Pain is caused by di-
rect damage to the nerve endings in the wound area and
their compression due to swelling. Damage to part or all
of the nerve trunk can cause pain to be felt not only at
the wound site, but also to spread to the entire innerva-
tion zone. The intensity of wound pain depends on the
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following factors: the location of the wound, damage to
large nerve trunks, the type of weapon that caused the
injury, and the speed of the wound, as well as the psy-
chological state of the body [3, 4].

Bleeding is an inevitable characteristic of a wound
due to damage to any tissue, starting with the skin and
mucous membrane, which leads to a violation of the in-
tegrity of the vessels. The level of bleeding can vary from
mild capillary to intense arterial bleeding. Factors that
affect the intensity of bleeding in an injury include the
following the presence of damage to large vessels, such
as arteries and veins; the location of the wound (the
most severe bleeding is observed in injuries to the face,
head, neck and hand, where tissues have the greatest
blood supply); the type of weapon that caused the injury
(the sharper the weapon, the more bleeding may occur);
the state of systemic and local haemodynamics (with
low blood pressure or compression of the main vessels,
the intensity of bleeding may decrease); the state of the
blood coagulation system (with blood clotting disorders,
even small injuries to blood vessels can cause significant
blood loss and life-threatening injuries); gaping [5, 6].

Classification of wounds. According to their origin,
wounds can be classified into two types: surgical and
accidental. Surgical wounds are inflicted by specialists
for therapeutic or diagnostic purposes under controlled
conditions, with minimal tissue trauma, under anaes-
thesia and with careful haemostasis. During such oper-
ations, pain levels are minimised, bleeding is controlled,
and gaping wounds are usually repaired with sutures,
i.e. the main signs of a wound are artificially eliminat-
ed [7, 8]. These wounds heal by primary tension due to
their specific characteristics.

Accidental wounds include all other types of wounds.
The term “accidental” may not be entirely accurate, as,
for example, military or criminal wounds are inflicted
intentionally rather than accidentally. However, a com-
mon characteristic of accidental wounds is that they are
inflicted without the consent of the victim and can result
in injury or even death.

Depending on the type of tissue damage: cut,
stabbed, bruised, torn, crushed, chopped, bitten, mixed,
gunshot.

Depending on the degree of infection, wounds can
be classified into three categories: aseptic, freshly infect-
ed and purulent. Indeed, it is important to distinguish
between bacterially contaminated wounds and infected
wounds [9, 10, 11, 12].

The microbial count is the number of microorgan-
isms required to develop an infection in a wound. Re-
search by R. Alexander and D. Goode, conducted in
1975, confirmed this fact. According to the study, the
microbial count for the development of infection is 105
microorganisms per 1 gram of tissue [13, 14, 15].

Purulent wounds are the result of an infectious pro-
cess in the wound. In these wounds, the number of mi-
croorganisms exceeds the microbial count, which leads
to a pronounced inflammatory process, the formation
of purulent exudate and possible general intoxication.
Aseptic wounds are wounds that are inflicted in the op-
erating room in compliance with the rules of asepsis [16,
17]. They tend to heal quickly and are rarely complicated
by infections. Freshly infected wounds are wounds that
occur as a result of any injury within three days of the
trauma. Microorganisms can enter the wound from the

object that caused the injury or from the surface of the
skin, resulting in a degree of wound infection that may
vary depending on the conditions of injury [18, 19].

Wounds are divided into two main categories ac-
cording to their complexity: simple wounds are injuries
that affect only the skin, subcutaneous tissue and mus-
cles. Simple wounds can be caused by a variety of fac-
tors, such as scratches, cuts or lacerations of the skin;
complex wounds are injuries that include damage to in-
ternal organs, bone structures, major vessels or nerve
trunks [20]. These wounds often require more serious
treatment and may be associated with a significant risk
of complications.

Depending on the location of the wound defect in
relation to the body cavities, wounds can be divided into
permeable and impermeable wounds depending on
their location in relation to the body cavities.

Penetrating wounds are those that connect the body
cavity with the external environment, while the integrity
of the relevant membranes (dura mater, parietal pleu-
ra, parietal peritoneum, joint capsule) is compromised.
If these membranes are not damaged, the wound is
considered to be impermeable. Penetrating wounds are
the most serious and dangerous. In the case of chest in-
juries, pneumothorax and haemothorax may develop,
which can be detected by X-ray examination. Injuries
to the abdominal cavity can lead to damage to the hol-
low and parenchymal organs, as well as intra-abdominal
bleeding. In addition, penetrating wounds can cause mi-
croorganisms to enter the body cavities (either primarily
or secondary to intestinal damage), which can lead to
purulent meningitis, pleurisy, peritonitis, or arthritis [21,
22].

Several types of wounds are distinguished accord-
ing to the area of injury: a) wounds can be located on
the neck, head, torso, upper and lower extremities and
other parts of the body; b) depending on the number
of injuries, wounds are divided into single and multiple
wounds; c) if the wound extends to different organs in
one or more anatomical areas, it is called a combined
wound (e.g., liver and stomach wounds, thoraco-ab-
dominal wounds, which include injuries to the chest and
abdominal cavities); d) when the wound is affected by
factors other than mechanical, such as high or low tem-
perature, chemical or radioactive substances, such inju-
ries are called combined [23, 24].

Traumatic injuries of the peripheral nervous sys-
tem. In the structure of musculoskeletal injuries, periph-
eral nerve damage ranges from 1.5 to 6% in peacetime
and is one of the most common disabilities, leading to
permanent disability in 28-75% of cases [25].

In polystructural trauma, peripheral nerve injuries
are accompanied by bone fractures and dislocations in
50-79% of victims, vascular injuries in 23% of cases, and
muscle and tendon injuries in 20-22% of cases. Peripher-
al nerve injuries occur in 77% of cases of upper extremity
injuries and in 23% of cases of lower extremity injuries.

Every year in Ukraine, 2,500-3,000 people suffer pe-
ripheral nerve injuries, and during military operations,
the number of wounded with such injuries can reach
9-25%. The majority of peripheral nerve injuries (80-
85%) are open injuries, of which 70-75% are cut and
puncture wounds, characterised by clear localisation
and relatively less trauma to the nerve trunk [26, 27].
Closed peripheral nerve injuries mostly occur as a result
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of compression-ischemic and traction mechanisms of in-
jury [28].

Traumatic brain injury. Traumatic brain injury (TBI) is
one of the most pressing problems in modern medicine.
Traumatic injuries to the skull and brain account for 30-
40% of all injuries and rank first in terms of mortality and
disability among people of working age [29].

According to the World Health Organisation, more
than 10 million people worldwide suffer from TBI every
year, of which 250-300,000 cases are fatal. In Ukraine,
the annual incidence of TBI ranges from 2.3 to 6 cases
per 1,000 people in different regions. Every year in
Ukraine, 10-11 thousand citizens die from TBI, which
corresponds to a mortality rate of 2.4 cases per 10 thou-
sand people (in the United States - 1.8-2.2) [30].

TBI is a complex and very common medical and so-
cial problem characterised by wide heterogeneity in
terms of etiology, mechanism, pathological changes and
severity. One of the most comprehensive definitions of
TBl is “a change in brain function or other signs of brain
pathology caused by an external force” [31].

Traumatic brain injury is often referred to as a “si-
lent epidemic”. The most common causes of TBI are
falls, road traffic accidents and assaults. According to the
World Health Organization, by 2030, TBI could become
the leading cause of disability and death worldwide.
This increase is attributed to an increase in the number
of road traffic accidents in developing countries and an
ageing population in developed countries, which leads
to an increase in the number of falls [32].

A meta-analysis of 140,000 observations from 1985
to 2006 showed a gradual improvement in TBIl treatment
outcomes, which is associated with the development of
standards for TBI care and aggressive intensive care re-
gimes. Ukraine’s experience confirms these findings: the
implementation of clinical protocols for the treatment
of traumatic brain injury and its consequences led to a
1.5-fold reduction in mortality [33].

Spinal cord and spinal cord injury. Spinal cord and
spinal cord injuries are a multifaceted pathology char-
acterised by various mechanisms and levels of damage
to bone structures and nerve cells. In case of spinal cord
injury, the degree and mechanism of damage are anal-
ysed [34].

It is important to determine the degree of damage
to the spine and spinal cord, because each part has its
own mechanism of damage. This depends on the possi-
ble progression of the spinal cord injury and the choice
of treatment measures.

Neck injuries occur in 1 case per 1000 people per
year. Only 13% of victims had no concomitant spinal
cord injury. Soft tissue and ligamentous injuries of the
cervical spine are characterised by minor damage to the
ligamentous apparatus of the cervical spine, soft tissues
and muscles surrounding it. This type of injury does not
cause neurological disorders. Its only clinical manifesta-
tion is pain. Since this type of injury most often occurs
in road traffic accidents, it is of primary importance for
medical and legal purposes. In the United States, the in-
cidence of soft tissue and ligamentous injuries of the cer-
vical spine is 3% of all injuries sustained in a road traffic
accident. The incidence of this type of injury was 7.7% of
all spinal cord and spinal cord injuries in the period be-
fore seat belt use was mandatory and increased to 20%
within 12 months of its introduction. It continued to rise

until the end of 2018, reaching 47%. The main mecha-
nism of such injury is hyperalgesia of the cervical spine
when a car stops suddenly. 55% of injuries are related to
road traffic accidents, and 45% are due to other causes
(sports injuries, falls, diving, etc.). The pathogenesis of
this type of injury, despite numerous animal and in vitro
studies, is not fully understood. Normally, when the soft
tissues and ligaments of the cervical spine are damaged,
the ligaments are torn and the soft tissues located near
the spine are damaged. The presence of radiographical-
ly confirmed spondylosis and osteoarthritis worsens the
clinical course of this injury [35].

Features of the course of gunshot wounds. A de-
tailed understanding of the characteristics of gunshot
wounds is of great importance, as their structure differs
from other types of injuries [36].

A wounded channel is defined as tissue damage in
the direction of the bullet or fragment. The formation of
such channels depends on the velocity and other char-
acteristics of the projectile. Typically, a bullet penetrates
the entry wound, forms a wound channel, and exits.

In recent years, the use of centre-of-gravity bullets
has become increasingly popular in armed conflicts, re-
sulting in a complex and nonlinear wound canal shape.
Tissue tears and cracks, as well as bone fractures, are
often observed.

The architecture of the wound channel of gunshot
wounds has its own differences. There are three zones
of tissue damage.

In the centre is the main part of the wound canal.
This is a relatively large area of tissue that is filled with
debris, blood, other substances and foreign bodies.

Beyond the area of the main wound canal is a zone
of primary necrosis caused by trauma. The tissues that
form the walls of the wound channel die at the time of
injury. The size of this zone depends on the kinetic ener-
gy of the projectile and the anatomical, morphological
and physical characteristics of the organs and tissues.

The third outer area is known as the molecular im-
pact area, which occurs after lateral impact. This dis-
rupts the functioning of tissues and cells, reducing their
ability to resist infections. There are ruptures of small
blood vessels, small haematomas and secondary necrot-
ic areas that need to be removed during surgical treat-
ment of gunshot wounds.

This aspect is important to take into account, as sur-
gical experience in combat conditions shows a number
of mistakes associated with neglecting the characteris-
tics of gunshot wounds during surgical treatment [37].

The most common mistakes are removing only the
primary necrotic area and suturing the wound in the
area of molecular impact. Therefore, after surgical treat-
ment of gunshot wounds in the initial stages of evacua-
tion, wound suturing requires great care and attention.

Gunshot wounds are typically characterised by a
high level of infection, which greatly increases the risk
of suppuration. Given the narrow entrance, extensive
tissue damage and insufficient oxygen supply, gunshot
wounds greatly increase the risk of anaerobic infection.
This is important to consider when treating such wounds
surgically.

The term “surgical site infection” classifies complica-
tions according to their location into two types: superfi-
cial complications, which occur only at the level of the
skin, fascia/muscular fascia layer, mucosa or bone tissue
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of the cranium to the dura mater (DM) incision, depend-
ing on the type of neurosurgical access — percutaneous,
transsphenoidal/transoral [8]; deep complications lo-
cated in the cranial cavity in the area of neurosurgical
intervention, such as meningitis, ventriculitis, meningo-
encephalitis, brain abscess, subdural empyema.

This term indicates the severity of the lesion in case
of deep infection in the area of intervention, which is as-
sociated with increased treatment time and costs com-
pared to superficial infection.

The division of infectious complications into superfi-
cial and deep ones is a topic of discussion at the Society
of Neurosurgeons and Neuro-Oncologists.

Typically, most cases of postoperative purulent pro-
cesses are directly related to neurosurgical interven-
tions, such as craniofacial surgery, lumbar or ventricu-
lar puncture, implantation of a drainage system or CSF
shunt system.

In neurosurgical hospitals, cases of intracranial in-
flammatory complications (ICl) are recorded in 0.8-17%
of patients. After craniotomy, the incidence of ICI, ac-
cording to foreign experts, ranges from 0.8 to 1.5%, and
after operations with implantation of ICI shunt systems,
this frequency ranges from 4 to 17%. In 8% of patients
who underwent implantation of external ventricular
drainage and in 5% of patients who underwent implan-
tation of external lumbar drainage, ICl is observed. Cases
of ICl associated with lumbar puncture occur with a fre-
quency of 1 in 50,000. In neurotraumatology, the inci-
dence of ICI after severe or moderate traumatic brain
injury is 1.4%, and in open head injuries - from 2 to 11%.
The mortality rate from ICl among patients in neurosur-
gical hospitals ranges from 9.3 to 16%, but can increase
to 22-36%, especially in the presence of gram-negative
antibiotic-resistant pathogens [38].

In patients with a neurosurgical profile, intracranial
inflammatory complications (ICl) usually occur as a re-
sult of the skin and mucous membranes’ own microflora
. The risk of infection is usually associated with endoge-
nous contamination of the surgical site during surgery.
When percutaneous surgical access is used, complica-
tions are most often caused by aerobic gram-positive mi-
croorganisms such as Staphylococcus spp. in particular,
coagulase-negative staphylococci (S. epidermidis) and
Staphylococcus aureus, including methicillin-resistant
strains. Gram-negative microorganisms cause postoper-
ative ICl in 5-8% of patients, but polymicrobial etiology
is much less common. P. acnes can also cause ICI, espe-
cially after ICI shunting or craniotomy. When transsphe-
noidal surgical approach is used, ICI can be caused by
nasal mucosa microorganisms such as Staphylococcus
spp. (S. aureus, S. epidermidis) and Streptococcus spp.
especially aerobic S. pneumoniae, as well as anaerobes
such as Peptostreptococcus. With transoral access, the
spectrum of possible pathogens of a ICl is significantly
expanded due to the resistant oral microflora, including
aerobic Staphylococcus spp., Enterobacteriaceae, Cory-
nebacterium and anaerobic Fusobacterium spp.

Risk factors for intracranial inflammatory complica-
tions. It has been proven that postoperative infectious
processes are caused by three groups of factors: 1. Fac-
tors that determine the degree of internal contamina-
tion of the surgical site. 2. Factors affecting the duration
of the operation. 3. Factors determining the physical and
immune status of the patient.

Wound healing is a complex process of changes that
occur directly in the wound itself and surrounding tis-
sues. It involves the reparation (Latin “reparare” means
to restore or correct) of damaged tissues with the resto-
ration of their integrity and functionality [39].

Factors affecting wound healing: patient’s age; nu-
trition and body weight; secondary infection of the
wound; immune status; blood circulation in the affected
area and in the body as a whole; chronic comorbidities
(cardiovascular and respiratory diseases, diabetes melli-
tus, malignant tumours, etc.); certain types of treatment
(anti-inflammatory drugs, radiotherapy, etc.).

Classical types of healing. All variants of the wound
healing process, taking into account the nature of the in-
jury, the development of the microflora and the charac-
teristics of the immune response, are divided into three
main types: primary tension healing; secondary tension
healing; and healing under a scab.

Healing with primary tension. The primary tension
healing method (sanatio per primam intentionem) is
the most effective and functionally beneficial method. It
takes place in a short time with the formation of a thin,
durable scar. This type of healing is typical for surgical
wounds when the wound edges are tightly adjacent
to each other (sutured). In such wounds, the amount
of necrotic tissue is minimal and inflammation is mild.
After the inflammation disappears and the wound is
cleared of non-viable cells, connective tissue adhesions
are formed between the wound walls during the regen-
eration phase due to collagen produced by fibroblasts
and newly formed blood vessels. At the same time, the
epithelium grows from the edges of the wound, which
serves as a barrier to the penetration of microorganisms.
Small accidental superficial wounds with a distance of
up to 1 cm between the edges can also be healed by
primary tension without sutures. This is due to the edges
coming closer together under the influence of swelling
of the surrounding tissue, and then being held together
by a “primary fibrin adhesion”. In this case, there is no
cavity between the edges and walls of the wound, the
tissue only serves to fix and strengthen the growing sur-
faces. Primary tension heals only those wounds that do
not have infection: aseptic surgical wounds or accidental
wounds with minimal infection, when microorganisms
die in the first hours after injury [40].

In order for the wound to heal by primary tension,
the following conditions are necessary: absence of infec-
tion in the wound; tight adhesion of the wound edges;
absence of haematomas, foreign bodies and necrotic tis-
sues in the wound; satisfactory general condition of the
patient (absence of general adverse factors).

Healing by secondary tension (sanatio per secun-
dam intentionem) occurs through suppuration and the
development of granulation tissue. In this case, healing
takes place after a pronounced inflammatory process,
as a result of which the wound is cleared of necrosis.
For a wound to heal by secondary tension, the following
conditions are necessary: significant microbial contami-
nation of the wound; a large defect in the skin; the pres-
ence of foreign bodies, haematomas and necrotic tissue
in the wound; and an unfavourable general condition of
the patient.

Complications of the wound healing process. Vari-
ous complications can occur during the wound healing
process, the main ones being: infection: development
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of purulent infections or infections caused by anaerobic
microorganisms, as well as infections caused by various
pathogens; bleeding: This can be either primary bleed-
ing that occurs immediately after the injury or secondary
bleeding that occurs later for various reasons; wound
edge separation (wound failure): this is a serious com-
plication of the healing process, especially dangerous
in the case of a penetrating abdominal wound, as it can
lead to the prolapse of internal organs. This complica-
tion is observed in the early stages of the postoperative
period, when the scar is not yet strong enough and the
tissues are subjected to significant stress.

General and local wound treatment. The purpose
of wound treatment is to control early complications;
prevent and treat infection in the wound; achieve rapid
healing; and fully restore the functions of damaged tis-
sues and organs.

Treatment of surgical wounds: creating conditions
for primary wound tension during surgery. Surgical
wounds are usually conditionally aseptic and incised.
During their formation, all the necessary conditions
for primary healing are created: infection prevention
is ensured, reliable haemostasis is performed, and the
wound is free of foreign bodies and necrotic tissue. At
the end of the operation, the wound edges are brought
together and carefully sutured. If there is a possibility of
exudate accumulation, drainage is left in the wound. The
operation is completed by applying an aseptic dressing.
After suturing a deep limb wound that involves damage
to muscles, tendons, blood vessels and nerve trunks, it
is advisable to use a plaster cast for immobilisation. This
method provides functional rest, accelerates the heal-
ing process and reduces the risk of complications in the
postoperative period. It is also important to carry out
antibiotic prophylaxis, which involves the administration
of antibiotics before surgery (or on the operating table)
and within 6-48 hours after it. Usually, cephalosporins of
the Il and Ill generations are used for this purpose

Wound treatment in the postoperative period in-
cludes the following tasks: pain relief; prevention of
secondary infection; acceleration of wound healing;
correction of the patient’s general condition, including
intra-abdominal pressure.

Treatment of wound infection includes several
areas: antibiotic therapy: the use of antibiotics to fight
infection and prevent further spread of pathogenic mi-
croorganisms; detoxification: removal of toxins and
harmful substances from the body that may be products
of microorganisms or inflammatory processes; immuno-
corrective therapy: strengthening the immune system to
increase the body’s resistance to infection and acceler-
ate the healing process; anti-inflammatory therapy: the
use of medications to reduce.

In wound care, antibiotic therapy is of great impor-
tance and has certain indications, such as extensive pu-
rulent wounds, open fractures and complicated wound
conditions, such as soil contamination, crushing, bleed-
ing or prolonged tourniquet application.

It is important to adhere to generally accepted prin-
ciples of antibiotic therapy, such as: correct choice of
drugs; consideration of natural and acquired resistance
of microorganisms until the results of bacteriological
testing are obtained; optimal doses of drugs to achieve
an adequate concentration of the relevant drug in the
affected area; methods and frequency of administration;

consideration of optimal methods and distribution of
drug doses; administration of antibiotics into the lym-
phatic system: use of the direct endolymphatic route or
indirect lymphatic administration, when the antibiotic is
administered intradermally or subcutaneously after the
administration of an enzyme preparation that promotes
the opening of lymphatic capillaries; adequate duration
of treatment courses and reasonable rhythmic change
of antibiotics or drug combinations that can enhance the
therapeutic effect.

One of the key principles of treatment is the use of
an antibiotic that is effective against the microorganisms
in the wound. However, sometimes it can take a long
time from the time of sample collection to the time of
analysis. In such cases, it is recommended to use the an-
tibiotic that has the highest probability of effectiveness
against infection, given the characteristics of the puru-
lent discharge [40].

The main microorganisms found in patient wounds
include: Klebsiella pneumoniae; Acinetobacter bauman-
nii; Staphylococcus aureus; Pseudomonas aeruginosa;
Enterococcus faecalis, Enterococcus faecium; Escherich-
ia coli; Enterobacter spp.

Pseudomonas aeruginosa. Pseudomonas aerugino-
sa is a member of the Pseudomonas group of bacteria.
These organisms are aerobic, Gram-negative rods that
do not ferment glucose and are characterised by free-liv-
ing and low environmental requirements. The pathoge-
nicity of P. aeruginosa is associated with the presence of
various virulence factors that contribute to its ability to
colonise and infect human tissues. These factors include
adhesion, invasion and cytotoxicity. Of particular impor-
tance is the ability of P. aeruginosa to readily attach to
various surfaces, such as plastics, and form biofilms. This
is a key aspect for the development of catheter-related
infections. Infections caused by Pseudomonas aeru-
ginosa tend to be more dangerous than those caused
by other opportunistic pathogens. Typically, a purulent
infection is found where there is fluid stasis, such as in
tracheostomies, lower bladder catheters or in pressure
ulcers. P. aeruginosa plays an important role in cathe-
ter-related infections, angiogenic sepsis and, occasion-
ally, burn wounds. Studies conducted from the early 70s
to the early 90s of the last century showed consistently
high overall mortality (40% to 75%) and infection-related
mortality (34% to 48%) in cases of bacteremia caused
by P. aeruginosa. This pathogen remains relevant to this
day. According to a multicentre European study (SEN-
TRY), the incidence of bacteraemia caused by P. aerugi-
nosa is 5%. Studies have shown that P. aeruginosa caus-
es 28.7% of bronchopulmonary infections in ICI patients,
10.6% of sepsis cases and is a pathogen of nosocomi-
al pneumonia. Regardless of the location of the initial
source of infection, Pseudomonas aeruginosa can lead
to bacteremia, which significantly worsens the prognosis
of the disease. Bacteraemia caused by P. aeruginosa is
associated with a significant proportion of deaths (up to
34%). It also causes half of the deaths in patients with
septic neutropenic fever.

Antibiotic groups that have clinically relevant activity
against Pseudomonas aeruginosa include beta-lactams,
aminoglycosides and fluoroquinolones. Some antibiotics
from other groups, such as polymyxin B, may also be of
some importance in the treatment of infections caused
by this microorganism.
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The level of acquired resistance in P. aeruginosa var-
ies considerably in different geographical regions, but
there is no steady upward trend in this phenomenon
almost everywhere.

According to studies conducted in Belgium and Swit-
zerland, 150 strains of Pseudomonas aeruginosa ob-
tained from intensive care units showed different levels
of resistance to different antibiotics. In the Belgian stud-
ies, resistance to piperacillin/tazobactam, ceftazidime
and cefepime was 20-30% lower, and to imipenem was
20% higher than in the above studies. In Swiss studies,
it was found that 79.6% of strains were susceptible to
amikacin, 73.4% to ceftazidime, 55.8% to ciprofloxacin,
64.1% to imipenem, 88.1% to piperacillin, and 92.4%
to piperacillin/tazobactam. The most active antibiotics
were amikacin, piperacillin/tazobactam and cefepime.

The SENTRY study (2013), which collected 6969 clin-
ical P. aeruginosa strains from more than 100 centres
in Europe and America, shows that the susceptibility of
clinical P. aeruginosa clinical strains to different beta-lac-
tam antibiotics varies, with the highest susceptibility to
meropenem (80-91%), imipenem (76-88%), piperacil-
lin-tazobactam (77-80%), cefepime (67-83%) and cef-
tazidime (66-80%). As for amikacin and tobramycin, only
2.3% and 6.5% of strains, respectively, were resistant,
and 16% were resistant to ciprofloxacin.

The susceptibility analysis of 76221 P. aerugino-
sa strains isolated in the USA (R. Werner et al, 2014),
showed that resistance to ceftazidime ranged from 6.8%
t0 9.2%, to cefepime from 8.7% to 9.6%, to ciprofloxacin
from 18.3% to 20.3%, to amikacin from 2.7% to 4.3%,
to imipenem from 10.4% to 17.7%, and to meropenem
from 9.8% to 15.9%. In some cases, the level of resis-
tance among strains isolated from general wards was
higher than among strains isolated from the NICU.

Acinetobacter baumannii. The most clinically im-
portant species of the genus Acinetobacter is Acineto-
bacter baumannii. This pathogen causes 2% to 10% of
Gram-negative infections in Europe and the USA, as well
as up to 1% of all nosocomial infections. However, this
figure has been steadily increasing recently. Some re-
searchers equate Acinetobacter baumannii with MRSA
among Gram-negative pathogens.

The main risk factors for infections caused by Acine-
tobacter baumannii include: male gender, advanced
age, presence of comorbidities (blood cancers, cardio-
vascular or respiratory failure); prolonged use of invasive
treatment and monitoring methods (artificial lung venti-
lation for more than 3 days, inhalation of medications,
use of a tube, tracheostomy, bladder, central vein, artery
catheterisation, surgery); prolonged stay in a hospital or
intensive care unit and intensive care, previous antibac-
terial therapy with cephalosporins, fluoroquinolones or
carbapenems.

Acinetobacter baumannii most often causes disease
in critically ill and immunocompromised patients. This
microorganism can lead to respiratory tract infections
(sinusitis, tracheobronchitis, pneumonia), bloodstream
infections (sepsis, endocarditis of natural and artificial
valves), wounds and surgical infections, skin and soft
tissue infections (including necrotising fasciitis), nervous
system (meningitis, ventriculitis, brain abscess), intra-ab-
dominal infections (abscesses of various localisations,
peritonitis) and musculoskeletal diseases (osteomyelitis,
arthritis).

The clinical manifestations of bloodstream infections
caused by Acinetobacter baumannii can range from
transient bacteremia to extremely severe illnesses with
a high mortality rate. Hospital-acquired sepsis caused
by Acinetobacter baumannii develops in 73% of cases
after 15 days of hospitalisation. Septic shock occurs in
approximately 30% of patients with Acinetobacter bau-
mannii-related sepsis. However, patients with bactere-
mia caused by an intravascular catheter have a more
favourable prognosis.

Acinetobacter baumannii is a significant pathogen in
trauma, burns and infectious complications of postop-
erative wounds. Skin and soft tissue infections caused
by Acinetobacter baumannii are often complicated by
bacteremia. These bacteria can cause infections of the
subcutaneous fatty tissue at the site of intravenous cath-
eter insertion.

Acinetobacter baumannii can cause peritonitis in pa-
tients undergoing long-term peritoneal dialysis, as well
as cholangitis after percutaneous cholangiography or
biliary drainage. Osteomyelitis and arthritis caused by
this microorganism are often associated with the use of
artificial implants or trauma.

In clinical practice, infections caused by Acineto-
bacter baumannii usually precede the colonisation of
the skin, respiratory and urinary tracts, and digestive
tract of patients.

When analysing the antibiogram, you should not
only focus on the individual drugs to which the pathogen
is sensitive or resistant, but also on the overall picture.
This will allow you to compare the likely resistance phe-
notype of Acinetobacter with the actual data and adjust
treatment.

If susceptibility to only one carbapenem is detected,
it should not automatically be assumed that other mem-
bers of the class are susceptible. Different carbapenems
may interact differently with resistance mechanisms.
For example, Acinetobacter baumannii that is resistant
to meropenem may remain susceptible to imipenem or
doripenem, and vice versa. If a colistin-susceptible strain
is detected, this result should be carefully checked and
the susceptibility re-determined with parallel testing
of control strains. When interpreting antibiograms, it
should be borne in mind that Acinetobacter spp. gen-
erally have natural resistance to first- and second-gen-
eration cephalosporins, natural aminopenicillins and
phosphomycin.

Due to the high resistance of Acinetobacter bauman-
nii to antimicrobial agents and the ability of this microor-
ganism to rapidly develop new resistance mechanisms,
prevention of infections associated with Acinetobacter
baumannii is of particular importance. This prevention
is based on the principles and standards of infection
control. For effective control of nosocomial infections
caused by Acinetobacter baumannii, it is necessary to
constantly implement measures aimed at preventing
the transmission offrom one patient to another, as the
main reservoir of this microorganism in the hospital is
patients who are already colonised or infected.

Thus, Acinetobacter baumannii is currently a “prob-
lematic” pathogen of nosocomial infections, as it is high-
ly resistant to most antiseptic and antimicrobial agents.
When prescribing antibiotic therapy against Acineto-
bacter baumannii, it is necessary to take into account
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local data on the susceptibility of this pathogen in each
specific department.

Staphylococcus spp. To date, 34 species of staphylo-
cocci are known. Staphylococcus aureus is the most clin-
ically important, as it is the most virulent. Distinguishing
it from other species is important from a practical point
of view and can be done by determining coagulase ac-
tivity.

Because coagulase activity is rarely found in staph-
ylococci other than Staphylococcus aureus, the term
“coagulase-positive” is often used synonymously with
Staphylococcus aureus. All other species are grouped
under the term “coagulase-negative”.

Staphylococci are an important component of the
normal skin microflora. The highest concentration of dif-
ferent types of staphylococci is found in the ducts of hair
follicles, as well as in sweat and sebaceous glands. Cer-
tain types of staphylococci are tropical to different areas
of the skin.

For example, the scalp of adults is dominated by S.
capitis, while other skin areas are dominated by S. epi-
dermidis and the external auditory meatus is dominated
by S. auricularis. A high density of staphylococci is ob-
served in the inguinal cavities and perineum, where fa-
vourable conditions for their existence are created; the
main species are S. epidermidis and S. hominis. S. aureus
and S. saprophyticus can also be found in the perineal
area. On the skin of the extremities and trunk, the den-
sity of staphylococci is usually low, with a predominance
of S. epidermidis and S. hominis .

The main location of S. aureus in healthy people is
the inner part of the nasal wings. It is likely that the phe-
nomenon of S. aureus carriage has a genetic basis. There
are groups of people who carry S. aureus either perma-
nently or temporarily; in some parts of the population,
carriage of this microorganism is not typical at all.

S. aureus. The isolation of Staphylococcus aureus
from clinical material almost always indicates its etiolog-
ical significance. When assessing the role of this microor-
ganism in human pathology, it is necessary to distinguish
between nosocomial and hospital-acquired infections.

The most common community-acquired infection
in immunocompetent individuals is staphylococcal skin
and soft tissue infections that occur due to compro-
mised skin integrity caused by microtrauma. Most often,
these infections are localised and include impetigo, boils
and carbuncles. The main factor limiting the spread of
infection is the phagocytic response.

Other important routes of infection caused by S. au-
reus are the respiratory tract. As with skin infections,
damage to the surface protective structures is necessary
for the development of the disease.

In the community, infections caused by S. aureus are
more commonly observed as mild localised illnesses.
However, in terms of absolute frequency, hospital-ac-
quired diseases such as staphylococcal osteomyelitis,
arthritis, endocarditis, sepsis and septic shock are a se-
rious problem.

Toxic shock syndrome is caused by strains of S. au-
reus that produce the corresponding toxin. Studies have
shown that this syndrome can develop at any location of
the infection. In addition, has found that staphylococcal
enterotoxins also contribute to the development of toxic
shock syndrome.

One of the new pathologies for Ukraine is right-sided
endocarditis, which often occurs in people with various
drug dependencies who systematically use the intrave-
nous route to administer drugs.

Among hospital-acquired infections caused by S.
aureus, surgical site infections are the most common.
These infections can vary in terms of tissue involvement,
ranging from superficial suture infections to mediastini-
tis after coronary artery bypass surgery, but they do not
differ significantly in pathogenesis from non-hospital ac-
quired infections.

S. aureus is also a frequent etiological factor in noso-
comial pneumonia in patients after intubation anaesthe-
sia or in patients on mechanical ventilation, as well as
catheter- and implant-related infections.

S. epidermidis and other coagulase-negative staphy-
lococci are of much less clinical importance than S. au-
reus because they lack many virulence factors. Without
significant disorders in the body’s defence mechanisms,
these microorganisms are not important in human pa-
thology. However, under certain conditions, S. epider-
midis and other coagulase-negative staphylococci can
become the main pathogens, surpassing S. aureus in
importance.

One of the few factors contributing to the virulence
of coagulase-negative staphylococci is capsular and
other adhesins that allow these microorganisms to at-
tach to plastic surfaces. They can also bind to extracel-
lular matrix proteins such as fibrinogen and fibronectin.
The deposition of these proteins on intravascular de-
vices (catheters, shunts, artificial valves, pacemakers,
etc.) creates favourable conditions for staphylococci to
adhere. After attachment, the microorganisms quickly
form a biofilm that protects them from the host’s im-
mune response and the effects of antibacterial drugs.

Due to their ability to adhere, coagulase-negative
staphylococci are the main causative agents of cathe-
ter-associated infections and implant-related infections.
Newborns and patients with haematological or onco-
logical diseases are particularly vulnerable to infections
caused by these microorganisms. In terms of other
forms of hospital-acquired infections, coagulase-neg-
ative staphylococci rarely cause respiratory tract infec-
tions (including pneumonia) or urinary tract infections,
even in the presence of immunosuppression.

It should also be borne in mind that coagulase-neg-
ative staphylococci are the main microorganisms that
contaminate blood during its sterility testing.

Natural susceptibility spectrum of Staphylococcus
spp. and acquired resistance. Staphylococci have a high
level of natural susceptibility to most antibacterial drugs,
such as beta-lactams, aminoglycosides, fluoroquinolo-
nes, macrolides, lincosamides, tetracyclines, glycopep-
tides, chloramphenicol, fusidic acid and rifampicin. How-
ever, despite the wide range of antibiotics available, the
treatment of staphylococcal infections can sometimes
be difficult due to the development of antibiotic resis-
tance in microorganisms.

Among all antibacterial drugs, beta-lactam antibiot-
ics have the highest activity against staphylococci and
are often the mainstay of treatment for such infections
due to their bactericidal mechanism of action. The first
antistaphylococcal antibiotic was a natural benzylpeni-
cillin that significantly changed the treatment of these
infections. Aminopenicillins, first- and second-gener-
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ation cephalosporins and carbapenems have similar
antistaphylococcal activity as penicillins. Carboxy- and
ureidopenicillins, as well as third-generation cephalo-
sporins, although somewhat less active in vitro, have no
significant clinical impact.

Currently, penicillin resistance caused by beta-lact-
amase production has spread rapidly among staphylo-
cocci. Staphylococcal beta-lactamases are a homoge-
neous group of enzymes that are effectively inhibited by
inhibitors such as clavulanate, sulbactam and tazobact-
am.
The prevalence of methicillin-resistant staphylococ-
cus aureus (MRSA) strains in Ukraine is high, especially
in hospitals where intensive antibiotic therapy is often
used. In general surgical wards, the frequency of MRSA
strains has recently exceeded 40%.

The problem of infections caused by MRSA strains is
also relevant for most countries in Europe and Ameri-
ca. According to the ERIIS study, about 60% of S. aureus
isolated in intensive care units (ICUs) in Western Europe
were methicillin-resistant.

The clinical significance of methicillin resistance
is being actively studied. It has been established that
mortality in bacteremia caused by metbhicillin-resistant
strains of S. aureus is significantly higher than in infec-
tions caused by susceptible strains.

Glycopeptides are the main drugs for the treatment
of infections caused by methicillin-resistant staphylo-
cocci. However, it is possible that strains with a genetic
marker for methicillin resistance demonstrate in vitro
susceptibility to other antibiotics, such as aminoglyco-
sides, macrolides, lincosamides and fluoroquinolones,
which can be used to treat infections caused by MRSA
strains.

Macrolides and lincosamides are highly sensitive to
staphylococci. Aminoglycosides have significant anti-
staphylococcal activity. Fluoroquinolones differ in their
level of activity, for example, the activity of ciprofloxacin
and ofloxacin is relatively low, but important from a clin-
ical point of view. Levofloxacin, moxifloxacin and other
fluoroquinolones are highly active. Fusidic acid and ri-
fampicin also have antistaphylococcal activity and clin-
ical efficacy.

An important feature of methicillin-resistant staph-
ylococci is their high frequency of associated resistance
to different antibiotic groups. Associated resistance to
aminoglycosides, macrolides and lincosamides is often
observed. The frequency of resistance to fluoroquinolo-
nes varies considerably from region to region.

One of the most important achievements in recent
years in antibacterial therapy is the introduction of
linezolid into clinical practice. This drug is highly effec-
tive against all types of staphylococci, regardless of their
resistance to other antibiotics.

Enterococcus spp. The genus Enterococcus includes
more than 10 species, most of which rarely cause patho-
logical conditions in humans. Among clinical isolates, 80-
90% are E. faecalis and 5-10% E. faecium. Other species,
such as E. gallinarum, E. flavescens, E. casseliflavus, E.
hirae, are of limited importance.

Enterococci are naturally present in the normal
human intestinal microflora and are often isolated from
clinical material in various diseases. The main nosologi-
cal forms in which enterococci are isolated are urinary
tract infections, wound and intra-abdominal (especially

severe and postoperative) infections, and angiogenic
infections. In different regions of Ukraine, enterococci
rank 3-4 among the causative agents of bacteremia, with
a frequency of 6-11%.

The risk factors for enterococcal infection are colon
perforation, prolonged intensive antibiotic therapy, se-
vere comorbidities and immune suppression in the pa-
tient.

The increase in the number of enterococcal infec-
tions is explained by the natural resistance of entero-
cocci to most antibiotics that are increasingly used in
healthcare facilities, as well as their pronounced adap-
tive potential for resistance development through mu-
tations (in the case of penicillins) or the capture of plas-
mid-associated genes (in the case of aminoglycosides
and glycopeptides).

The current understanding of the pathogenesis of
enterococcal infections involves the sequential develop-
ment of two processes. At the first stage, the intestines
of hospitalised patients are colonised by hospital-ac-
quired strains of enterococci. The presence of natural
and acquired resistance to many antibiotics provides
these strains with a selective advantage in the hospital
environment. Transmission and spread of hospital-ac-
quired strains occurs through the hands of medical staff,
as well as through medical devices and equipment (such
as blood pressure cuffs, stethoscopes, electrodes, etc.)
and food. Against this backdrop, as a result of decreased
antimicrobial resistance or the use of invasive proce-
dures, some patients develop clinically evident infec-
tious processes.

At the second stage of development of a clinically se-
vere infection, enterococci are likely to be involved only
in the initial stages, inducing an inflammatory response
through synergistic interactions with other microorgan-
isms, but do not further affect the course of the process.
The inclusion of antienterococcal drugs in the treatment
regimen for advanced mixed infection is unlikely to have
any positive effect.

The diversity of natural susceptibility of Enterococcus
spp. and their acquired resistance complicate the choice
of antibacterial therapy for enterococcal infections. This
is due, on the one hand, to the natural resistance of
microorganisms to a wide range of antibacterial drugs,
and, on the other hand, to the insufficient knowledge of
the etiological significance of enterococci in some infec-
tions. Among the known drugs, limited representatives
of beta-lactam antibiotics, glycopeptides, tetracyclines
(including doxycycline), macrolides, chloramphenicol,
nitrofurans and rifampicin have limited enterococcal ac-
tivity. As for fluoroquinolones, levofloxacin, moxifloxacin
and others have activity against enterococci.

It is important to note that only daptomycin has rela-
tive bactericidal activity against enterococci. In summa-
ry, the efficacy of most antibiotics in the treatment of
enterococcal infections is not well documented. Most of
the observations are single case reports, and controlled
trials are virtually non-existent.

Simple measures such as removal of central venous
or urinary catheters and effective surgical treatment of
wounds have a positive impact on the course of entero-
coccal infections.

The need to use antibacterial regimens with bac-
tericidal activity against enterococci arises in cases of
endocarditis, meningitis and infections that develop in
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the setting of neutropenia. The most pronounced bac-
tericidal effect can be achieved by using a combination
of beta-lactam antibiotics or glycopeptides and amino-
glycosides.

The use of bactericidal combinations allows achiev-
ing a clinical effect even in cases of enterococcal bacte-
remia, caused by colonisation of a central venous cath-
eter. This effect can be achieved even without removing
the infected catheter.

Among the variety of beta-lactam antibiotics, amino-
penicillins, ureidopenicillins (especially piperacillin, for
which the greatest experience has been accumulated),
ticarcillin and carbapenems have anti-enterococcal ac-
tivity. However, the activity of these drugs against en-
terococci is much lower than against other gram-posi-
tive microorganisms.

Aminopenicillins (such as ampicillin and aminopen-
icillin) have a minimum inhibitory concentration (MIC)
one dilution lower than that of benzylpenicillin. The
activity of carbapenems against Enterococcus faecalis
corresponds to that of penicillin, but it is lower against
Enterococcus faecium.

The minimum inhibitory concentration (MIC) of ami-
noglycosides against enterococci usually varies from 6-8
ug/ml to 500-1000 pg/ml for different representatives
of this group of antibiotics. The relatively low activity of
aminoglycosides against enterococci is explained by the
optional aerobic nature of metabolism and insufficient
permeability of the external structures of the microor-
ganism. In vitro, high concentrations of aminoglycosides
have a bactericidal effect, but their use in such concen-
trations is impossible due to toxicity.

As already mentioned, resistance of enterococci to
aminoglycosides occurs due to insufficient permeabili-
ty of the external structures of these microorganisms.
However, under the influence of beta-lactam antibiot-
ics, the permeability increases significantly, and ami-
noglycosides begin to exert bactericidal effects at con-
centrations that are achievable in the blood serum. The
interaction of aminoglycosides and beta-lactams against
enterococci is one of the rare examples of true antibi-
otic synergy. However, in conditions of high resistance
to aminoglycosides, as well as in cases of resistance to
beta-lactam antibiotics, synergy and bactericidal effect
are not detected.

Glycopeptides, such as vancomycin and teicoplanin,
are traditionally considered to be the first choice drugs
in the treatment of enterococcal infections caused by
strains of microorganisms that are resistant to beta-lac-
tam antibiotics. To achieve a bactericidal effect, it is rec-
ommended to combine glycopeptides with aminoglyco-
sides.

Among the antibacterial drugs of other groups ap-
proved for use in Ukraine and available on the market,
tetracycline, macrolides (except for lincosamides), chlor-
amphenicol, nitrofuran and rifampicin have in vitro ac-
tivity. All these drugs have exclusively bacteriostatic ac-
tivity. Data on their use in monotherapy or combination
therapy are limited to individual observations, and no
controlled clinical trials have been conducted. It is worth
noting that the use of rifampicin in monotherapy can
lead to rapid selection of resistance.

New antibiotics approved for use in Ukraine that can
solve most of the problems associated with the treat-
ment of enterococcal infections include the first repre-

sentative of the oxazolidinones, linezolid, as well as dap-
tomycin and oritavancin. Certain prospects may also be
associated with new fluoroquinolones, which are char-
acterised by increased antigram-positive activity, as well
as ketolides and peptidyl deformylase inhibitors.

Thus, given the obvious tendency for resistance to
known antibacterial drugs to spread among enterococci,
there is a need to introduce antibiotics with new mecha-
nisms of action into clinical practice.

Family Enterobacteriaceae. Members of the En-
terobacteriaceae family, also known as enterobacteria,
play a key role in human infectious diseases. This family
includes more than three hundred species of microor-
ganisms. However, it is somewhat of a relief that new
species and genera of enterobacteria are of limited im-
portance in human pathology, as some of them exist
only in the environment or in animals.

Enterobacteriaceae are one of the main components
of the human intestinal microbiota. Although they are
commensals of the intestinal tract, when they enter
other loci of the body, especially sterile areas, many en-
terobacteria can exhibit pathogenic properties, causing
infectious diseases of varying severity.

The role of representatives of different genera of
enterobacteria in the occurrence of extraintestinal in-
fections in humans has already been studied. These mi-
croorganisms possess a number of virulent factors that
facilitate their adhesion to damaged epithelial cells and
the induction of anti-inflammatory cytokines. These
genera include: Escherichia, Klebsiella, Enterobacter,
Citrobacter, Serratia, Proteus, Providencia, Morganella.
Despite the large amount of data confirming the etiolog-
ical significance of these microorganisms, their clinical
significance should be seriously assessed in each case,
starting with their isolation from primary non-sterile
sources in the human body.

Enterobacteriaceae do not play a significant role in
upper respiratory tract and soft tissue skin diseases, but
they become very active in hospital acquired infections.
Escherichia coli stands out in particular, often competing
with staphylococci for first place in terms of prevalence.
This bacterium can cause serious infections of the upper
respiratory tract, urinary tract, wounds and intra-ab-
dominal infections. The infectious process can become
generalised regardless of the initial focus of infection.

One of the typical characteristics of the hospital
environment is the elimination of gram-positive micro-
flora from the upper respiratory tract and skin, and its
replacement by gram-negative microorganisms, in par-
ticular enterobacteria. This process is faster and more
pronounced in hospitalised patients under the influence
of antibiotics.

When considering the natural activity of beta-lactam
antibiotics against Enterobacteriaceae, it is important to
take into account the characteristics of these microor-
ganisms. Firstly, due to the low permeability of the outer
membrane for natural penicillins, these antibiotics are
not effective in treating the corresponding infections.
Secondly, Gram-negative bacteria have genes in their
chromosome that encode beta-lactamases, especial-
ly class A or, in clinical terms, class 3. The production
of these enzymes determines the spectrum of natural
susceptibility of certain genera of enterobacteria to be-
ta-lactams.
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One of the most important mechanisms of acquired
resistance is the production of plasmid beta-lactamases
of class A with broad and extended spectrums of action
by enterobacteria. Broad-spectrum beta-lactamases de-
grade penicillins and first-generation cephalosporins,
and extended-spectrum beta-lactamases also degrade
second- to fourth-generation cephalosporins. These en-
zymes have no effect on carbapenemases and cephala-
mycins.

Depending on the expression pattern of chromosom-
al beta-lactamases, enterobacteria can be divided into
several groups.

The first group includes Escherichia coli and Proteus
mirabilis, which are sensitive to all beta-lactam antibiot-
ics, except for natural and semi-synthetic penicillin-sta-
ble penicillins. As for the susceptibility to first-generation
cephalosporins, it may vary, but the clinical importance
of these antibiotics is great, as representatives of the
second- to fourth-generation have significantly higher
activity.

The activity of amino-, carboxy-, ureidopenicillins
and first-generation cephalosporins is limited by the
spread of acquired resistance caused by the production
of plasmid beta-lactamases that destroy antibacterial
drugs and lead to the development of antibiotic resis-
tance.

Depending on the severity and nature of the infec-
tion (hospital or community-acquired), inhibitor-pro-
tected penicillins (ticarcillin/clavulanate) or generation
II-V cephalosporins can be chosen for the empirical
treatment of infections caused by microorganisms of
this group.

Klebsiella spp, Proteus vulgaris, and Citrobacter di-
versus naturally produce small amounts of chromosomal
class A beta-lactamases. Even at low levels of production,
these enzymes can hydrolyse amino-, carboxy-, urei-
dopenicillins, as well as first-generation cephalosporins.
Beta-lactamases of Proteus vulgaris effectively hydrolyse
second-generation cephalosporins. Therefore, these mi-
croorganisms show the highest natural susceptibility to
cephalosporins of the 1l-V generations (in particular cef-
tazidime), inhibitor-protected penicillins (e.g. ticarcillin/
clavulanate), monobactams and carbapenems.

Enterobacter spp., Citrobacter freundii, Serratia spp.,
Morganella morganii, Providencia stuartii, which are
typical hospital pathogens, are one of the most difficult
groups of enterobacteria to treat with beta-lactam anti-
biotics. These microorganisms are characterised by the
induction of chromosomal class C beta-lactamases. Since
aminopenicillins and first-generation cephalosporins
are strong inducers, microorganisms become resistant
to them. Second-generation cephalosporins, although
to a lesser extent, induce chromosomal beta-lactamas-
es of class 3, but cannot be considered the first choice
for the treatment of infections caused by this group of
microorganisms. Cephalosporins of the IllI-V generation,
monobactams, carboxy- and ureidopenicillins induce
the synthesis of chromosomal beta-lactamases weakly
and are highly active. Carbapenems are strong inducers,
but remain resistant to enzyme action, as demonstrated
by their high natural activity.

The only classes of beta-lactam antibiotics that retain
their activity against hyperproducers are cephalosporins
of the IV-V generations and carbapenems.

Fluoroquinolones (resistance to ciprofloxacin in
strains of Escherichia coli, Proteus mirabilis, Klebsiel-
la pneumoniae isolated in different regions of Ukraine
was 7.6-13.2%) and amikacin are highly active against
the most common enterobacteriaceae found in surgical
hospitals, such as Escherichia coli, Proteus mirabilis and
Klebsiella pneumoniae.

Antibacterial therapy also uses drugs that target
specific bacteria or groups of bacteria. These include
bacteriophages, such as streptococcus, staphylococ-
cus, proteus, coli-phage, and complex phages, such as
pyophage, which consists of several types of bacterio-
phages. Passive immunisation is used to administer an-
ti-staphylococcal y-globulin, as well as various types of
plasma, such as hyperimmune anti-staphylococcal and
anti-cyanogenic plasma.

The process of detoxification. It includes a variety of
methods that are gradually becoming more complex and
effective: administration of saline solutions by infusion;
use of the forced diuresis method; use of detoxification
solutions; extracorporeal detoxification methods.

Immunocorrective therapy. A variety of drugs are
used for immunomodulation. The most commonly used
drugs are interferon, levamisole, thymalin, thymosin and
T-activin. Recently, special attention has been paid to cy-
tokines created by genetic engineering, in particular in-
terleukins. These substances have broad indications for
use in immunodeficiency conditions. In clinical practice,
the most commonly used are human recombinant inter-
leukin-1 (Betaleukin) and interleukin-2 (Roncoleukin).
Active immunisation with anatoxins and vaccines is used
for preventive purposes to prepare the body to fight in-
fection on its own.

Anti-inflammatory therapy. Anti-inflammatory ther-
apy is not the main method of wound treatment and is
used relatively rarely. It consists in the administration of
salicylates, steroidal and non-steroidal anti-inflammato-
ry drugs. These measures are aimed at reducing inflam-
mation and swelling, as well as increasing perfusion and
oxygenation of the tissues around the wound, which im-
proves their metabolism. This contributes to the faster
formation of the demarcation line and clearing of necro-
sis.

Symptomatic therapy. In the inflammatory phase,
pain usually occurs due to tissue swelling. Therefore, if
necessary, analgesics, usually non-narcotic, are adminis-
tered. In case of fever, antipyretic drugs are used. In case
of significant blood loss, transfusion of blood, its com-
ponents and blood replacement solutions is performed.
In the case of extensive wound defects that lead to loss
of fluid, proteins and electrolytes, infusion replacement
therapy includes protein hydrolysates, native plasma,
mixtures of amino acids and polyionic solutions. Gen-
eral strengthening therapy includes vitamins of various
groups (in particular, P, B, E, A) and regeneration stim-
ulants (for example, methyluracil, pentoxyl, potassium
orotate, anabolic hormones). In patients with severe
disorders of the function of various organs and systems
due to trauma or complications of a purulent wound, it
is necessary to correct them.

Inflammatory processes, despite advances in instru-
mental diagnostics, surgical technology and the use of
highly effective antimicrobial drugs, are among the most
commonly detected in hospitalised patients. Inflam-
matory infections occur as a result of a breach of the
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protective barriers during invasive procedures such as
cranial trepanation, implantation of drains, spinal punc-
ture/anaesthesia, open head injury or haematogenous
spread of extracranial infection, most often of nosoco-
mial origin. Therefore, inflammatory complications in
surgical patients are called hospital-acquired or noso-
comial, i.e., associated with the provision of medical
care. Monitoring of the microflora isolated from wounds
is important because it is the basis for the correct and
rational prescription of antibacterial drugs for the treat-
ment of patients.

Antibiotic resistance has long been a WHO priority.
Its relevance is reinforced by the irrational use of antibi-
otics. Antimicrobial resistance is a threat to global health
and causes millions of deaths worldwide every year. The
irresponsible and excessive use of antibiotics contributes
to the spread of antimicrobial resistance and negatively
affects the effectiveness of these critical medicines.

To manage antimicrobial stewardship at local, na-
tional and global levels and reduce the spread of antimi-
crobial resistance, the Access, Watch, Reserve (AWaRe)
classification of antibiotics has been developed, where
antibiotics are classified according to their different de-
grees of resistance potential to highlight the importance
of their appropriate use.

Access group. This group includes antibiotics that
have activity against a wide range of common suscep-
tible pathogens and also show a lower potential for re-
sistance than antibiotics in other groups. Selected anti-
biotics in the Access group are recommended as first or
second choice for empirical treatment.

Watch Group. This group includes antibiotics that
have a higher potential for resistance and includes most
of the highest-priority agents among the critical antimi-
crobials for human medicine and/or antibiotics that have
a relatively high risk of resistance. Selected surveillance
antibiotics are recommended as first- or second-choice
empirical treatment options for a limited number of spe-
cific infections.

Reserve group Reserve. This group includes the an-
tibiotic and classes of antibiotics that should be used to
treat confirmed or suspected infections caused by multi-
drug-resistant microorganisms. Antibiotics in the reserve
group should be considered as “last resort” options.

DOI 10.29254/2077-4214-2025-2-177-77-101
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To address the problem at the level of healthcare fa-
cilities providing inpatient care, Ukraine developed the
Instruction on the Implementation of Antimicrobial Ad-
ministration in Healthcare Facilities Providing Inpatient
Care, approved by the Order of the Ministry of Health of
Ukraine No. 1614 on 3 August 2021.

Based on the data obtained from the literature, the
following measures can be proposed to prevent the
spread of microorganisms with antimicrobial resistance:
1) implementation of a national action plan to combat
antimicrobial resistance at the legislative level; 2) organi-
zation of continuous monitoring of infections in hospital
departments with antimicrobial-resistant pathogens; 3)
prescribing antimicrobials only after a confirmed bacte-
rial infection; 4) use and prescription of antimicrobials
from groups with a lower potential for resistance devel-
opment; 5) taking antimicrobials and their release from
pharmacies only as prescribed by a doctor with strict
adherence to the dosage and method of administration;
6) establishing control over healthcare workers’ com-
pliance with hand hygiene, patient care standards, and
monitoring the prevalence of catheter-associated infec-
tions; 7) development and research of new antibiotics
with less potential for resistance.

Conclusions.

Thus, based on the analysis of literature data, it has
been established that pathogenic microorganisms are
isolated from the wounds of a significant proportion of
surgical patients, represented by both Gram-negative
and Gram-positive flora. The leading representatives
are Klebsiella pneumoniae, Acinetobacter bauman-
nii, Staphylococcus aureus, Pseudomonas aeruginosa,
and Enterococcus faecalis. The vast majority of strains
of microorganisms that cause infectious complications
of wounds are characterised by multi-resistance to an-
tibacterial drugs, which requires measures at both the
national and local levels to prevent the spread of such
microorganisms.

Prospects for further research.

There is a significant need for further in-depth stud-
ies on the spread of antibiotic resistance in wound mi-
croflora, which negatively impacts the effectiveness of
these critically important drugs.
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lpoHUKHI nopaHeHHA € Halbinbw ceplio3HUMU ma Hebe3neyHumu. Y pasi NMoOWKOOMEHHA 2pyOHOI KaimKu
MoXcuguli PO38UMOK MHEBMOMOPAKCY MA 2eMOMOPAKCY, AKi 8UABAAIOMbLCA 3a 00MNOMO20I0 PEHMEeHi8CbKO20
obcmexceHHA. [TOPaHEHHA 4epesHOI MOPOXCHUHU MOXCYymb Mnpu3secmu 00 MOWKOOEHHA MOPOHHUCMUX i
napeHxiMamo3HUX op2aHie, @ MAKox 00 8HyMpiWHboYepesHoi Kpogomeyi. Kpim mozo, NPoHUKHI NopaHeHHs
MOXYMb CMamu npu4yuHO MOMpanasaHHA MiKPOOP2aHi3Mi8 y MOPOHCHUHU 0paaHi3my (nepsuHHo abo 8MOPUHHO,
HAMPUKAao, Yyepe3 YWKOOHEeHHA KUWEYHUKA), WO MOXE BUKAUKOMU PO38UMOK 2HiliHO20 MeHiHaimy, naespumy,
nepumoHimy abo apmpumy.

AHQi3 Ma MOHIMmopuHa MiKpogaopu, udineHoi 3 PaH, d MAKOX 8U3HAYEHHS PIBHS 3020/1bHO20 CITOMUBAHHSA
AGHMUMIKPOBHUX npernapamis, € KPUMUYHO 8AHCAUBUMU AAHKAMU 0ia2HOCMUYHO-NiIKY8AAbHO20 npoyecy, AKUl €
OCHOB0H0 0418 NMPABUILHO20 | PAYIOHANBHO20 NMPU3HAYEHHA aHMUbBAKmMepianbHUX npernapamie ma nonepeoHeHHs
hopmysaHHA aHMuUbiomuKopezucmeHmMHocm.

OOHUM 3 K/0YOBUX MPUHYUMNIE AiKYyB8AHHA € 8UKOPUCMAHHA aHMubiomuka, Akuli egpekmusHo die npomu
MIKpPOOp2aHi3mie, ujo 3Haxo0amoca y paHi. OOHaK iHOOi Yac 8id 83ammsa mamepiasny 00 OMPUMAHHA pe3yabmamie
aHanizy moxce 3aliHamu 6a2amo 4acy. ¥ maxkux sunadKkax peKomeHOYeEMbCA 3aCmMoCy8aHHA aHmMubiomuka, AKul
Mae Halisuwy (imogipHicmb echekmugHOCMIi Npomu iHgheKUuii, 8paxo8yrovu XapaKkmepucmuKu eHiliHux sudineHo

lpoaHanizysaswiu MiKpogsiopy paH nayieHmie xipypeiyHo2o 8i00ineHHS, 8U3HAYUBWU CrIeKmMp 4ymaueocmi
8udineHUX namoezeHie 00 AHMUMIKPOBHUX npenapamie, MOXHA PO3PAXy8amu pieeHb 3a20/16H020 COMCUBAHHSA
aGHMUMIKpOBHUX npenapamisy 8i0dineHHi ma Ha 0OCHO8I OMPUMAHUX OQHUX 3aMPONOHY8aMuU 3aX00U NonepeodHeHHs
MOWUPEeHHA MiKpOOpP2aHi3mMie 3 AHMUMIKPOBHO pe3ucmeHmHicmio.

Y pobomi HasedeHi y3aeanbHeHi 0aHi w000 aHani3y MiKpogaopu paH nayieHmis XipypaiyHux 8iddineHs,
oxapakmepu3osaHuli cnekmp 4Yymsausocmi eudineHux MiIiKpoopaaHiamie 00 aHMUMIKPOOHUX npernapamis,
BU3HAYeHI pieHi 3020/1bHO20 CIOXCUBAHHA GHMUMIKPOBHUX rnpenapamis y 8i00ineHHi ma 3anporoHo8aHi 3axoou
ronepeoXeHHs MNoUwUpPeHHA MiKpoOopaaHi3mie 3 aHMUMIKPOBHO pe3ucmeHmHicmio.

Knrovoei cnoea: aHmubiomukopesucmeHmHicme, Mikpogaopa, paHa, niKy8aHHS, 3aX00U NonepeoHeHHs.

3B8’A30K nNy6niKauii 3 NNaHOBMUMM HaAyKOBO-AOCNIA-
HUMK poboTamu.

Pobota € ¢parmeHtom HAP «YOoOCKOHaneHHs gia-
FHOCTMKM Ta NiKyBa/IbHOT TAaKTUKM NPU aKTyanbHUX iHbEK-
LiHMX xBOopobax Ha NiacTaBi OLLHKM iX KNniHiKo-naToreHe-
TUYHUX XAPaKTEPUCTUKY, HOMEP AEPrKaBHOI peecTpaLii
0124U000091.

Bcryn.

He 3Bakatoum Ha Cy4acHi JOCATHEHHA IHCTPYMEHTab-
HOI [AjarHOCTMKM, BNPOBAAMXKEHHA HOBITHIX XipypriyHWX
TEXHOJIOTN | 3aCTOCYBaHHA BMCOKOEDEKTUBHUX aHTUMI-
KpOBHMX npenapariB, 3anajbHi NPOLECK y paHax 3aau-
LLAOTLCA aKTya/lbHO NPOBAEMOLO Y XipypriYHWUX cTaLio-
Hapax. 3a AaHWMM CBITOBOI HAayKOBOI JliTepaTypu YacToTa
iHbiIKyBaHHA XipypriyHUX nicnaonepauiiHMx paH CTaHo-
BuTb 0,8-17%, a yactoTa iHdiKyBaHHA NOCTTPaBMaTUYHMX
Ta BorHenanbHux paH gocarae 70-80%. AHani3 Ta MOHiTo-
PUHF MiKpodnopw, BUAINEHOI 3 pPaH, @ TAKOXK BU3HAYEHHA
PiBHA 3arabHOro CNOXWBAHHA AHTUMIKPOOHMX Npenapa-
TiB, € KOUTUYHO BAXKANBUMM TAHKAMM AiarHOCTUYHO-/IKY-
Ba/IbHOrO MPOLLeCy, AKUI € OCHOBO AN NpodeciiHoro
i paujioHasbHOro NpU3HaYeHHsA aHTMbaKTepiasbHUX Npe-
napartiB Ta nonepeaxeHHA GopMyBaHHA aHTUBIOTUKOpe-
3UCTEHTHOCTI.

MeTa gocnipKeHHsa.

MpoBecTu aHanis gaHux, NpeacTaBNeHUX B AOCTyM-
Hii Ham niTepaTypi, NpoaHanisyBatm Mmikpodnopy paH
NaLLiEHTIB XipypriyHWX BiaLiNeHb, BUIHAUMTU CNEKTP YyT-
JIMBOCTI BUAINEHMX MATOreHiB A0 aHTUMIKPOOHWMX npe-
napaTiB, po3paxyBaTW pPiBEHb 3ara/JibHOr0 CMOXWBAHHA
AHTUMIKPOBHUX MpenapaTiB y BigAineHHi Ta Ha OCHOBI
OTPMMaHMX AaHMX 3aNPONOHYBATU 3aX04M NoMnepeaKeH-
HSl MOLUMPEHHA MIKpOOpraHi3amiB 3 aHTUMiIKpobHoto pe-
3UCTEHTHICTIO.

OcHOBHa YacTuHa.

PaHa — ue 6yab-siKe MexaHiYHe YLLIKOAKEHHS OpraHis-
MYy, WO NPU3BOAMUTb A0 MOLIKOAMKEHHS LIiNICHOCTI WKipn
abo cnmn3oBMx 0OOOMOHOK. TaKi YLIKOAMKEHHS MOXKYTb
BMN/IMBATU Ha MMBLLI TKAHWMHK, BKIKOYAIOUYN BHYTPILLHI Op-

raHu, Taki AK MO30K, NeYiHKa, WIYHOK, KULLIEYHUK, HUPKN
i T. 4. BaXkN1MBOIO XapaKTEPUCTUKOK paHM € came Mopy-
LIEHHA LiNICHOCTI NOKPMBHUX TKAHWH, LLO BiApi3HAE ii Big
iHWWX BMAIB TPaBM, Takux AK 3ab6ii1, po3pms abo po3Tar-
HeHHsA [1, 2].

OCHOBHi O3HaKM paHU. binb Ue ogHa 3 OCHOBHMX
CKapr, AKy BMUC/IOB/OE MNOCTpaxaanuin. binb BWMHUKaE
yepes npAme NOLKOAXKEHHA HEPBOBUX 3aKiHYEHb Y 3OHi
paHM Ta X CTUCKaHHA BHaCNiAoK HabpsaKy. MoLlIKoaKeH-
HA YaCTMHKM abo BCbOro HEPBOBOrO CTOBOYpa MOXKe npu-
3BECTU A0 TOro, Wo 6inb BigYYBAETLCA HE /iMLIE Y MicLi
NMOpPaHEeHHA, @ M NOLIMPIOETLCA Ha BCHO 30HY iHHepBaLlii.
[HTEHCMBHICTb 6ONIO NPU PaHi 3aN1EXUTb Bif, TAKUX YMH-
HUKIB: MiCLLe3HAXOAKEHHA PaHM, NMOLUKOAKEHHA BEIUKNUX
HepBOBMX CTOBOYpIB, TMNY 36pOi, WO CNPUYUHMAG YLLKO-
[OPKeHHSA, Ta LWBWAKOCTIi HAHECEHHA PaHW, @ TaKOX Big, Ncu-
XO/IOFiYHOrO CTaHy opraHismy [3, 4].

KpoBoTeua € 060B’A3KOBOIO XapaKTEPUCTUKOK pPaHK
yepes yWKoaKeHHA B6yab-aKoi TKaHWUHKW, MOYMHAKOUM 3i
LWKipW i cnmM3oBOi 060/IOHKM, WO NPU3BOAMTL 4O MOpy-
LWEHHA uinicHocTi cyauH. PiBeHb KpOBOTEYi MOXe Bapito-
BaTMCA Bif IETKOI KaMiNApPHOI A0 iIHTEHCMBHOI apTepianb-
HOi. PaKTOPW, AKI BNIMBAKOTb HA IHTEHCUBHICTb KPOBOTEYI
NPy NOpaHEeHHi, BKAOYAKTb HACTYyMHE: HAABHICTb YLUKO-
OXKEHHA BeNMKUX CYAMH, TaKUX AK apTepii Ta BEHU; mic-
Lie3HaX04KeHHA paHu (Hanbinblw BMparkeHa KpoBoTeva
CMOCTEPIraeTbCa NPU YILIKOAMKEHHI 06/1M44A, ronosu, Wui
Ta KUCTi PyKK, Ae TKaHWUHW MatoTb HaMbinblle KpoBomno-
CTAYaHHA); TMN 3HAPAAAA, LLO CNPUYMHUO YLLKOAKEHHSA
(4m BOHO rocTpiwe, TMM Gifblue MoXKe ByTM KpoBOTEYi);
CTaH CUCTEMHOI Ta MiCLLEBOI reMoAMHaMIKM (NPU HU3bKO-
My apTepiasibHOMy TUCKY abo CTUCKaHHI maricTpasibHUX
CYOMH iHTEHCUBHICTb KPOBOTEYi MOXe 3MeHLIyBaTUcA);
CTaH CUCTEMM 3ropTaHHA KPOBi (NpW NOPYLUEHHSAX 3rop-
TaHHA KPOBIi HaBiTb HEBEMKI YLLUKOAMKEHHA CYANH MOXKYTb
BMKJ/IMKATU 3HAYHY KPOBOBTPATY Ta 3arpo3y KUTTIO); 3AsH-
Hs [5, 6].

Knacudikauia paH. 3a NoxoaKeHHsM paHM MOXKHa
KnacmdikyBaT Ha ABa TUNW: onepaLliiHi Ta BUNAAKOBI.
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OnepaLiiHi paHn HAHOCATLCA cheLianictamMu 3 NikyBasb-
HOt0 ab0 AiarHOCTUYHOI METO B KOHTPO/IbOBAHMX YMO-
BaX, 3 MiHIMa/IbHOIO TPaBMaTU3aLE€l0 TKAHUH, 33 YMOBM
3HeboNEeHHA Ta 3 peTesibHUM remocTa3om. Tig yac Takmx
onepadiii piBeHb 60/110 3HUKYETLCA 40 MiHIMYMY, KpOBO-
TeYi KOHTPONIOHOTLCA, @ 3AAHHA 3a3BMYaN YCyBaAOTHCA 33
[0NOMOrot0 LWBiB, TOGTO OCHOBHI O3HaKWM PaHW LWTYYHO
ycyBatoTbes [7, 8]. Lli paHu 3arototoTbeA NepBMHHMM HaTA-
rom yepes cBoi cneyndivyHi XapaKTeEPUCTUKM.

BunaaKoBi paHM BKAKOYAKOTb BCi iHLWI TMMWX NOPaHEHb.
TepMiH «BMNAAKOBUIM» MOXKe OYTU He 30BCIM TOUYHMM,
OCKIi/IbKW1, HaNpWKAag, BiMCbKOBI UM KPUMIHANbHI paHK
HAHOCATbCA HAaBMMWCHO, a He BUMNaAKoBo. OAHaK 3aranb-
HOIO XapPaKTEPUCTUKOIO BMMAAKOBUX PaH € Te, WO BOHM
3aBAatoTbCA 6e3 3rogmn NocTpakaanumx i MoXKyTb Npu3Be-
CTV 0o TpaBm abo HaBiTb CMepTi.

3anexHo Bif, YLWKOAMEHHA TKaHWH:pi3aHa, KO/OoTa,
3abuTa, pBaHa, po3yasneHa, pybaHa, yKyLleHa, 3MilLaHa,
BOrHenasnbHa.

3anexHo Big cTyneHs iHPiKyBaHHA, paHW MOXHA PO3-
NoOAIIMTM Ha TPW KaTeropii: acenTuYHi, cBixKoiHpiKoBaHi
Ta rHilHI. [lincHO, BaX/IMBO PO3pPi3HATM BaKTepianbHO 3a-
6pyaHeHi paHu i iHdikoBaHi panu [9, 10, 11, 12].

MikpobHe YMcno — Le KinbKicTb MiKpoopraHiamis, He-
obxiaHa ana po3BUTKY iHdeKUii B paHi. JocnigeHHs P.
AnekcaHgepa 1a . l'yaa, nposeaeHi B 1975 poui, nigreep-
Annu uen Gakr. 3rigHo 3 AoCNIAKEHHAM, MiIKPOOHE Yncio
AN po3BUTKY iHdeKLi gopiBHIoE 10° MiKpoopraHiamis Ha
1 rpam TKaHuHKM [13, 14, 15].

MHiiHI paHW € pe3ynbTaToOM PO3BUTKY iHPEKLIMHOro
npoLecy B paHi. ¥ UMX paHax KinbKiCTb MiKpoopraHiamis
nepeBuLLYE MiKPOBHe YMCNOo, LLLO NPU3BOAMUTb 0 BUPAKe-
HOro 3anasIbHOro NPOoLECY, YTBOPEHHSA rHIMHOro eKkcyaaTty
Ta MOXNMBOI 3arasibHOi iIHTOKCUKaLLii. ACENTUYHI paHu ue
paHu, AKi HAHOCATLCA B ONepaLifiHii 3ani 3 4OTPUMAHHAM
npasun acentukun [16, 17]. BoHn matoTb TeHAEHLjO A0
LWBWAKOrO 3ar0EHHA i PiAKO YCKNAAHIOTLCA iHPeKLiaMmu.
CBixKOiH}iIKOBaHI paHM Le paHu, AKi BUHNKAIOTb B pe3y/b-
TaTi 6yAb-AKOro YWKOAMKEHHA 3 MOMEHTY TPaBMW Mpo-
TArOM TPbOX Ai6. MiKpoopraHismn MoXKyTb NOTPanUTH B
paHy 3 NpeaMeTa, Lo CNPUYMHMB TPaBMmy, abo 3 NoBEPXHi
LWKip#H, Lo NPM3BOAMUTb A0 CTYyNeHs iHPIKOBaHOCTI paHu,
AKUIA MOXKe BYTU Pi3HUM 3aNeXHO Bif, YMOB OTPUMAHHSA
[18, 19].

3a CKNagHICTIO paHKM 4iNATbCA HA ABi OCHOBHI KaTero-
pii: NPOCTi paHW — Ue YLWKOAMKEHHA, AKe BMJIMBAE TiNIbKK
Ha LWKipy, NiAWKIPHY KNITKOBMHY Ta m’sa3u. MpocTi paHu
MOXKYTb BYTV BUKAMKAHI Pi3HUMM GaKTOpaMM, TaKUMU SIK
NoApAnnHK, nopisv abo po3puBM LKIPW; CKAAAHI paHK
— L@ YLUKOOMKEHHSA, AKEe BK/OYAE YLUKOAMKEHHA BHYTPILL-
HIX OpraHiB, KiCTKOBMX CTPYKTYpP, MariCTpasbHUX CYAMH
abo Hepsosux cToBbypiB [20]. LIi paHn yacto BUmaratoTb
6inbl ceplrio3HOro MlikyBaHHA Ta MOXKYTb OyTM NOB’A3aHi
3i 3HAYHMM PU3UKOM YCKIaAHEHb.

3anerkHo Bif, po3TallyBaHHA paHOBOro AedekTy Bia-
HOCHO MOPOXHWH Tifla, PaHN MOXHA MOAINMUTA Ha MpPo-
HUKHI Ta HEMPOHMKHI 3anexHo Bif iX po3TawyBaHHA
LLLOA0 MNOPOXKHMH OpPraHismy.

MPOHWMKHI paHK — Lie TaKi, AKi 3’€QHYIOTb MOPOXKHUHY
Tina i3 30BHILWHIM cepeaoBULLEM, MPU LbOMY NOPYLLYETb-
€A UinicHicTb BiANOBIAHMX 060NOHOK (TBepAa MO3KoBa
060/10HKa, NapieTanbHa NAeBpa, NapieTaibHa O4EPEBUHA,
Kancyna cyrnoba). AKWo ui 060/0HKM He MOLUKOAKEHI,
paHa BBAYKAETbCA HENPOHMKHO. NMPOHMKHI MOpaHeHHA €
HalbiNbl cepo3HNMMM Ta Hebe3neuyHnMU. Y pasi NoLLKo-

OKEHHA TPYAHOT KNITKU MOXANBUIA PO3BUTOK MHEBMOTO-
paKCy Ta remoTOpaKCy, AKi BUABAAIOTLCA 33 JOMOMOrOH0
PEHTreHiBCbKOro 0bcTeXKeHHs. NopaHeHHA YepeBHOI Mo-
POXKHUMHU MOXKYTb NMPU3BECTU A0 MOLIKOAMKEHHA NOPOIK-
HUCTUX | NAPEHXIMATO3HMX OPraHiB, @ TAKOX A0 BHYTPILL-
HbO4YepeBHOI KpoBOTeui. Kpim TOro, MPOHMKHI NOpaHeHHA
MOYTb CTaTW NPUYMHOK NOTPANIAHHA MiKPOOpPraHi3mis
Y NMOPOXKHMHWU OpraHiamy (NepBnHHO abo BTOPWUHHO, Ha-
NPUKNag, 4Yepes YLWKOOMKEHHSA KULIEYHMKA), WO MOXKe
BMK/IMKATU PO3BUTOK FHIMHOTO MEHIHTITY, NAeBpuUTy, ne-
puToHiTy abo apTputy [21, 22].

3a [iNAHKOK YLWKOAMKEHHA BUAINAKTL KiNbKa TUMiB
paH: @) paHM MOXyYTb BYTW PO3TALLOBaHI Ha LUMI, roNoBi,
TyNy6i, BEPXHIX i HMMKHIX KiHLIBKax Ta iHWWX YacTMHaX
Tina; 6) 3aN1€XKHO BiA, KiNbKOCTI YLWKOAMKEHb, PaHW Noains-
0Tb Ha MOOAMHOKI 1 MHOXMHHI; B) AKLLO paHa NoLmpto-
€TbCA Ha Pi3Hi opraHu oAHiel abo AeKiNbKOX aHAaTOMIYHUX
AiNAHOK, BOHA HA3WBAETbCA MOEAHAHOW (HanpuKnag,
paHM NeYiHKM i WAyHKa, Topako-abaoMiHaIbHi NopaHeH-
HA, AKi BKHOYAIOTb YLWKOAMKEHHSA rPYAHOI Ta YepeBHOI No-
POKHWH); I) KOAW Ha pPaHy BNIMBAIOTb iHLWWi YUHHWUKM, KPim
MeXaHiYHMX, TaKi AK BMCOKa abo HW3bKa TemnepaTtypa,
XiMiYHi ab0 pafioaKTMBHI PEYOBMHM, TaKi YLUKOAMKEHHSA
Ha3MBalOTbCA KOMbBiHOBaHUMM [23, 24].

TpaBMaTHyHi yWIKoAXKEHHA nepudepruyHOi HepBOBOI
cucTeMu. Y CTPYKTYypi TPaBM OMOPHO-PYXOBOro anapary
YWKOAMKEHHA nepudepuyHMx HepBiB CTaHOBUTL Big 1,5
00 6% Yy MUPHWUI Yac i 3aliMae ogHe 3 NepLuMx MicLb 3a
YacToTOK BTPATW MpaLLe3aaTHOCTI, NPU3BOAAYM A0 CTil-
Koi iHBaniam3auii y 28-75% sunazakis [25].

Mpw NONICTPYKTYPHMX TPAaBMaX YLLKOAXKEHHA nepude-
PUYHUX HEpPBIB CYNPOBOAXKYHOTLCA NepenoMaMm KiCTOK i
BMBMXaMun y 50-79% noTtepninuvx, yLKOAMKEHHAMWN CyaANH
y 23% BMMAAKIB, @ YWKOAKEHHAMM M'A3IB i CYXOXKU/b Y
20-22% BunagKiB. Y 77% cnocTepeeHb YLKOAMXKEHHA ne-
pUdbepPUYHNX HEPBIB TPANAAIOTLCA MPU TPABMAX BEPXHIX
KIHLIBOK, Y 23% — HUXKHIX KiHL,iBOK.

LLlopoky B YKpaiHi TpaBmy nepudepuyHnx Hepsis OT-
pumytoTb 2,5-3 THCAYi 0Cib, a Nif Yac BiCbKOBUX Ajl Kilb-
KiCTb MOPaHEHNX 3 TAKMMU YLLKOAXKEHHAMM MOMKeE CAraTu
Bif 9 A0 25%. binblwictb TpaBm nepudepuyHUX Hepsis
(80-85%) cTaHOBAATbL BiAKPUTI YLUKOAMKEHHSA, 3 AKUX 70-
75% npvnagatoTb Ha pi3aHi Ta KOMOTI paHM, WO XapaK-
TEPU3YIOTbCA YITKOK JIOKaNi3aui€o i BIAHOCHO MEHLUOK
TpaBMaTM3aL|iE HepBOBOro ctoBbypa [26, 27]. 3aKpwuTi
TpaBMu nepudepuyHnX HepBsiB 34e6in1bLIOro BUHMKAOTb
BHAC/NiAOK KOMMPECIHO-ILLEeMIYHOTO Ta TPaKLiMHOro Me-
XaHi3MiB YLIKOAMKEHHSA [28].

YepenHo-mo3KoBa TpaBMa. YepenHo-MO3KoBa TpaB-
ma (UMT) € ogHieto 3 HalbinbLL akTyanbHUX Npobaem cy-
YacHOI MeANUMHKN. TpaBMATUYHI YLLKOAXKEHHA Yepena Ta
roNIOBHOrO MO3Ky cknagatotb 30-40% ycix TpaBm i 3aima-
I0Tb NepLUe MiCLLe 3a MOKAa3HUKAMM IeTaNbHOCTI Ta iHBani-
Amsaujii cepep, ocib npauyesgatHoro Biky [29].

3a gaHmmn BcecBiTHbOI OpraHisaLii OXOpOHW 340-
poB’A, WopoKy noHag, 10 minb1OHIB Ntogein y CBiTi oTpu-
mytoTb YMT, 3 Akmnx 250-300 T1cAY BUNAAKIB 3aKiHYYHOTb-
cA netanbHo. B YKpaiHi yactota YMT LWOpPIYHO CTAaHOBUTL
Y Pi3HKUX perioHax Big, 2,3 oo 6 smnaakis Ha 1000 Hace-
neHHs. WWopiyHo B YkpaiHi Big YMT nomunpae 10-11 tncay
rpoMagaH, Lo BiANOBIAAE CMEPTHOCTI B 2,4 BUMAAKM Ha
10 T1cay HaceneHHs (B CLUA —1,8-2,2) [30].

YMT € cknagHow i oyxe NoWnpeHo MeanKo-CoL,i-
aNbHOK MPO6AEMOID, WO XapaKTEePU3YETLCA LUMPOKOHD
reTeporeHHICTIO 3 TOYKMU 30pYy ETioNOorii, MexaHi3my, na-
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TO/IOTIYHWUX 3MIH i CTyneHAa TAXKKocTi. OgHe 3 Hanbinblu
NOBHUX BM3HaYeHb YMT — Le «3MmiHa PYHKLiTi MO3Ky abo
iHLWWi O3HaKM NaTo/Orii rOIOBHOTO MO3KY, BUK/IMKAHI 308B-
HilWHbOO cunoto» [31].

YepenHo-mM0O3KOBY TPaBMy 4acTO HA3MBaKOTb KTUXOHO
enigemieto». HalinowwmpeHiwmmm npuinHamm YMT € na-
LOiHHA, AOPOXHbO-TPAHCMOPTHI NpMroaM Ta Hamaau. 3a
nporHo3amu BcecBiTHbOI OpraHi3aLii 0OXopoHKU 340poB’A,
£0 2030 poky YMT moke cTaT OCHOBHO NPUYMNHOLO iH-
BaNiAHOCTI Ta CMePTHOCTI y BCbOMYy CBITi. Lle 3pocTaHHA
MOACHIOETLCA 30iNbLUIEHHAM KifIbKOCTI AOPOXHbO-TPaH-
CMOPTHUX NPUroA y KpaiHax, Lo pO3BMBakOTLCA, Ta CTapiH-
HAM HacCeNleHHA B PO3BMHEHMX KpaiHaX, O NPM3BOAUTb
0,0 306iNblUeHHs KinbKocTi nagiHb [32].

MeTta-aHani3 140 TucA4 cnocTepeXkeHb 3a nepiog 3
1985 no 2006 pik NOKasaB MOCTYNOBEe MOKPALLEHHA pe-
3ynbTaTiB NikyBaHHA YMT, wo nos’A3aHo 3 po3pobroto
CTaHAapTiB HagaHHA gonomoru npu YMT Ta arpecus-
HUMW peXMMamMM iHTEHCMBHOI Tepanii. Jocsig, YKpaiHm
NiATBEPAXKYE Ui BUCHOBKM: BMPOBAAMKEHHA KAIHIYHUX
NPOTOKONIB 3 NiKyBaHHA YepenHO-MO3KOBOi TPaBMMU Ta
il HacnigKiB NpU3BeENO A0 3MEHLEeHHA aAeTanbHocTi y 1,5
pasu [33].

TpaBma xpebTa Ta CIMHHOrO MO3KY. YpaKeHHs Xpeb-
Ta Ta CMMHHOrO MO3Ky — 6araTorpaHHa MaTonoria, Wwo
XapPaKTEPU3YETLCA PI3HUMM MeXaHi3MaMu Ta pPiBHAMM
YPaXKEHHA KiCTKOBWUX CTPYKTYP i HEPBOBUX KAITWUH. Mpu
NOLUKOAMKEHHI CMWUHHOTO MO3KY aHani3yeTbCcA CTYMiHb i
MeXaHi3m noLKoAXKeHHs [34].

BaKNMBO BWM3HAUMTK CTyMiHb ypaKeHHs xpebTa Ta
CMMHHOFO MO3KY, TOMY LLO KOXHa YacTMHa Ma€E CBil me-
XaHi3M ylwKoaKeHHsA. Lle 3anexuTb Bif, MOX/IMBOro npo-
rPecyBaHHA YpayKeHHSA CMUMHHOrO MO3Ky Ta BMBOpPY NiKy-
Ba/IbHMX 3aX0A,B.

TpaBmu wui 3ycTpivatoTbea B 1 BunaaKy Ha 1000 ocib
Ha pik. lnwe y 13% noctpaxganmx He 6yno cynyTHbOI
TPaBMM CMIUHHOTO MO3KY. MOLIKOAKEHHA M’ AKUX TKAHUH
i 3B’A3KOBOrO anapaty WWWHOrO BiaAiny xpebta xapak-
TEPU3YIOTbCA HE3HAYHUMM YLLUKOAKEHHAMMW 3B’A3KOBOIO
anaparty wWuiHoro Bigainy xpebTa, M AKUX TKAHUH i m's-
3iB, WO MOro otouytoTb. Liel BUA TpaBMU He BUKJIMKAE
HEBPOJIOTNYHMX Po3nagiB. EAUHUM MOro KAiHIYHMM npo-
ABOM € 6inb. OCKiNbKM AaHUI BUA, TPaBMM HalyacTilwe
BMHUKAE B LOPOMKHbO-TPAHCMOPTHUX NPUTroAax, OCHOBHE
3HaAYeHHA MOro Mae MeAMKOo-NpaBoBe 3HaYeHHsA. Y Cno-
NyyeHux LLTaTax YactoTa MOLWKOAXKEHb M'SKMX TKAHWH i
3B’A3KOBMX CTPYKTYP LWIMIAHOTO BiAAiNy XpebTa CTaHOBUTL
3% Big, ycix TpaBm, oTpMMaHuX B pe3ynbrati ATI. YactoTa
LbOro BMAY TPaBMM CTaHoBWAA 7,7% ycix TpaBm xpebTa
Ta CMMHHOrO MO3KYy B Nnepiog, Ao 0b0B'A3KOBOro Kopuc-
TyBaHHA pemeHem 6e3nekun Ta 3pocna o 20% npoTtsarom
12 micAauis nicns Moro BNpoBagKeHHs. BiH npoaoBKyBaB
3pocTtat o KiHuA 2018 poky i ctaHoBuB 47%. OCHOBHUM
MEeXaHi3MOM TaKol TPaBMMU € rinepanresisa WMNHOTO Biaai-
Ny xpebTa Npu panToBii 3ynunHLi aBTomobins. 55% Tpasm
NnoB’A3aHi 3 JOPOXKHbO-TPAHCMOPTHUMM Npurogammu, 45%
— 3 {HLWKMX NPUYMH (CNOPTMBHI TPaBMM, NaAiHHA, NiPHAHHSA
Towo). MaToreHes LbOro BUAY TPAaBMM, HE3BAXKAKOUM Ha
YUCNEHHI AOCNIAXKEHHA Ha TBapMHax i in vitro, Ao KiHUA
He BUBYEHUIA. Y HOPMI NPY NOLLKOAMKEHHI M'AKUX TKAHWUH
i 38’A3K0OBOro anaparty WKiHoro Biaainy xpebra Biabysa-
€TbCA PO3PMB 3B’A3KIB i MOLIKOAKEHHA M'AKMUX TKaHWH,
pO3TaLlloBaHMX MOPYY 3 XxpebTom. HaaBHICTb peHTreHo-
NIOTiYHO NiATBEPAKEHOrO CNOHANABO3Y Ta OCTEOAPTPO3Y
NOripLye KNiHiYHWIA Nepebir Lboro ywKoaKeHHs [35].

OcobnuBocTi nepebiry BorHenasnbHUX paH. [leTanbHe
PO3YMiHHA XapaKTePUCTUK BOTHENaNbHMUX NOPaHEHb MAE
Be/IMKe 3HAYEHHA, OCKIZIbKKU iX CTPYKTypa Bigpi3HAETLCA
Big, iHLWMX TMNIB YLWKOAMKEHD [36].

MopaHeHUI KaHan BU3HAYAETbCA AK MOLUKOAMKEHHA
TKaHWHW B HaNpPAMKY Pyxy Kyni abo ocKonKa. YTBOpPEHHs
TAKUX KaHa/iB 3aNeXuTb Bif, WBMAKOCTI Ta IHLWIMX Xapak-
TEPUCTUK NPOEKTUNBHOIO dakTopa. 3a3BMYai Kyna npo-
HUKaE Yyepes BXiAHWA OTBip, YTBOPIOE PaHOBUI KaHan i
BUXOOMTD.

B ocTaHHi Yacu y 36poiHUX KoHdANiKTax cTae aeaani
NOMyAAPHILIMM 3aCTOCYBaHHA Ky/b 3i 3MiLLLEHHAM LEHTPY
Baru, Lo NpM3BOAMTb 4O CKAAAHOI Ta HeniHinHoT dopmun
paHOBOro KaHany. Yacto cnocrepiratloTbCA PO3puBM Ta
TPILMHN TKAHWH, A TAKOXK NepesioMM KiCTOK.

ApXiTeKTypa paHeBOro KaHany BOrHenasjabHUX mnopa-
HEeHb M€ CBOI BiAMIHHOCTI. BUAinAOTbCA TPU 30HM ypa-
YKEHHA TKAHWUH.

Y UeHTpi po3TaLOBYETLCA OCHOBHA YacTMHA PaHOBO-
ro KaHany. Lle BigHOCHO OBLWIMpPHa AinsiHKa TKAHMHK, AKa
3aMNoOBHEHa y/1laMKaMM, KPoB'to, iHWMMK peyoBUHAMM Ta
YYXKOPIAHUMM TiNaMK.

3a [iNAHKOI OCHOBHOIO PAaHOBOrO KaHasy po3TaLlo-
BYETbCA 30HA NEPBMHHONO HEKPO3y, CNPUYMHEHA TPaB-
Mot0. TKaHMHM, K GOPMYIOTb CTIHKM PAHOBOrO KaHany,
BMMPAOTb HA MOMEHT MOLWKOAXKEHHA. PO3mip Li€i 30HM
3a/71eKNUTb Bif4 KiHETMYHOI eHeprii cHapaga Ta aHaTo-
MO-MopdONOriYHMX i Pi3UYHMX XapaKTEPUCTUK OPraHiB i
TKaHUH.

TpeTta 30BHiWHA 06nacTb Bigoma AK obnactb mosne-
KYNAPHOro yaapy, WO BMHMKAE nicna 6iyHoro snausy.
Le nopylye XUTTEAIANBHICTb TKAHMH | KNITUH, 3MEHLUYE
iX 34aTHICTb NpoTUCTOATU iHdeKLUiam. CnocTepiratoTbes
pPO3pMBU APIOHUX KPOBOHOCHUX CYAUH, MasUX reMaTom
Ta BTOPMHHUX HEKPOTUYHUX AiNAHOK, AKi HeobXiaHO BU-
[anATV Nig vac xipypriyHoi o6pobKm BorHenanbHUX nopa-
HEeHb.

Llei acneKkT BaX/IMBO BPaxoByBaTW, OCKIiZIbKMU Xipyp-
riYHMI gocsig y 60MoBUX yMOBax NMOKa3sye pas NOMUJIOK,
noB’A3aHnX 3i 3HeXTyBaHHAM 0COb/aMBOCTElN BOrHEMab-
HUX NopaHeHb Nig Yac XipypriyHoro nikysaHHA [37].

HaluacTilwuummn nommnkammn € BUganeHHa avwe nep-
BMHHO HEKPOTM30BAHOI AiNIAHKM Ta 3LUMBAHHA PaHU B
30Hi MosiekynApHoro yaapy. Tomy nicas xipypriyHoi ob-
pobKM BOrHEnanbHUX MOpaHeHb Ha MOYATKOBMX eTanax
eBaKyal,ii BLUMBaHHS paHUM NoTpebye BeNMKOI 06eperkHo-
CTi Ta YBaXKHOCTI.

BorHenasnbHi NOpaHeHHA 3a3BMYal XapaKTepU3YHOTb-
CA BUCOKUM piBHEM iH}iKyBaHHA, O 3HaYHO 36inbLiye
PU3MK HAarHOEHHA. YpaxoByouu BY3bKUW BXifL, 3HAUHI yLU-
KOZKEHHS TKAaHWH i HeQOCTaTHE 3abe3neyeHHs KUCHEM,
BOTHEMNasibHi NMOpPaHEeHHA BE/IMKOK MIpOH MiABULLYIOTb
PU3MK PO3BUTKY aHaepobHoT iHdeKLiji. Lie BarknmBo Bpa-
XOBYBATM NPU XipyprivHOMY NliKyBaHHI TaKMX NOPAHEHb.

TepmiH «iHdeKLUia B MicLi XipypriYHOro BTPYYaHHA»
Knacndikye ycKnaaHEeHHA 3a iXHbOO SI0Kani3aLieto Ha ABa
TUNW: NOBEPXHEBI YCKNAAHEHHA, AKi BUHWKAOTb Aulle
Ha piBHi po3pi3y wWwkipK, dacujii/m’asosoro wapy dacii,
cnm3oBoi 060M10HKM abo KiCTKOBOI TKaHWHW 4Yepena A0
TBEpAOi MO3KoBOi 06010HKM (TMO), 3anexHo Big, TMRY
HenpoXipyprivHoro AoCTyny — YyepesLkKipHUn, TpaHccde-
HOIAaNbHWUIA/TpaHcopanbHKiA [38]; MBOKI yCKNaAHEHHS,
AKi pO3TaLlOBaHi y NOPOXKHUHI Yepena B 30Hi Helpoxipyp-
riYHOro BTPYYAHHA, TaKi AK MEHIHTIT, BEHTPUKYAIT, MEHIH-
roeHuedanit, abcuec mo3Ky, cybaypanbHa emniema.
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Lleit TepmiH BKa3ye Ha CEPHO3HICTb ypaxeHHA npu
rNMMB6OKOMY iHQIKYBaHHI B 30Hi BTPyYaHHs, LLO NoB’s3aHe
3i 36iNbWEHHAM Yacy NiKyBaHHA Ta BUTPAT NOPIBHAHO 3
BMNAAKOM MOBEPXHEBOTO iHOIKYBaHHA.

Mogin iHGeKuiiHMX ycKNagHeHb Ha MOBEPXHEBi Ta
rMMBOKi € Temoto 06rosopeHHs B ToBapuCTBi HepoXipyp-
riB Ta HEMPOOHKONOFIB.

3a3Buuaii, binbwicTb BMNAAKIB NicnsonepainHux
rHiHMX npoueciB 6e3nocepeaHbO NOB’A3aHI 3 Helpo-
XipypriyHMMM BTPYYaHHAMM, TaKUMKU AK onepaLii Ha Ye-
penHo-MLEBIN AinaHLi, NitombasbHa abo BEHTPUKYAAPHA
NyHKLUiA, iMNaaHTaLia cuctemmn gpeHaxky abo nikeBopo-
LYHTYBa/IbHOI CUCTEMMU.

Y HelpoxipypriyHMX CTaLioHapax PeecTpyoTb BUMNAA-
KM iHTpaKpaHianbHUX 3ananbHUX YycKnagHeHb (IK3Y) vy
0,8-17% xBopwux. [Micna KpaHioTomii YacToTa BUHUKHEHHA
IK3Y, 3rigHO 3 AaHMMM 3apybixKHUX eKcnepTiB, CTAaHOBUTb
Big 0,8 oo 1,5%, nicna onepauin 3 imniaHTaLi€lo NiKBOpo-
LWYHTYBa/IbHMX CUCTEM LA YaCTOTa KO/IMBAETLCA Bif 4 [0
17%. Y 8% naujeHTiB, AKIi NPONLLAN iMNAAHTaL,itO 30BHiLL-
HbOrO BEHTPUKYNAPHOIO ApeHaxy, i y 5% - 30BHiHbOrO
NtombanbHOro ApeHay, cnocrepiratotbes IK3Y. Bunagku
IK3Y, nos’sizaHi 3 npoBeAeHHAM NOMBaNbHOI MYyHKLI,
BigbyBatoTbca 3 Yyactototo 1 Ha 50000. Y HelpoTpaBma-
Tonorii yactota IK3Y nicna TAXKKMX abo cepeaHboi TAXK-
KOCTi YepenHO-MO3KOBOi TpaBMK CTaHOBUTbL 1,4%, a npu
BIAKPUTUX YepenHO-MO3KOBMX TpaBmax — Big 2 go 11%.
CmepTHicTb Big, IK3Y cepen xBopUx HEMpPOXipypriYHMX CTa-
LioHapiB KonmeaeTbca Big 9,3 Ao 16%, ane morke 3pocTa-
TM 0o 22-36%, 0c0611MBO NPU HAABHOCTI FPAMHEraTUBHMX
AHTUOIOTMKOPE3UCTEHTHUX NaToreHis [38].

Y naujeHTiB 3 HelpoxipypriyHMm npodinem iHTpakpa-
HianbHi 3ananbHi ycknagHeHHs (IK3Y) 3a3Buyall BUHKKa-
I0Tb BHACNIJOK BNACHOI MiKpodopK LWKipW Ta CAN30BUX
060/10HOK. PU3MK iHdeKLiT 3a3BMYait NOB’A3aHN 3 eHAo-
reHHUM 3abpyAHEHHAM AiNAHKM XipypriYHOro BTPYyYaH-
HA nNig, Yac onepauy,ii. Mpn BUKOPUCTAHHI YepesLKipHOro
XipypriYyHOro A0CTyny ycCKAagHEHHA HaluacTile BUHU-
KaloTb Yepe3 aepobHi rpamnosnTMBHI MiKpoopraHiamu,
Taki Ak Staphylococcus spp., 30Kkpema, KoarynasoHera-
TUBHI cTadinokoku (S. epidermidis) Ta 3on0TMCTUI CTa-
binoKoK (S. aureus), BKAOYAOUM METULUNIHPESUCTEHTHI
wtamn. [pamHeraTMBHi  MIiKPOOpPraHisMM BWUKIMKaOTb
nicnaonepauiviHi IK3Y y 5-8% naujeHTiB, ane nonimi-
KPOOHY eTionorito Big3HayatoTb 3HAYHO piglwe. P. acnes
TaKoX moxke 6yTn npuumHoto IK3Y, ocobamBo nicns nik-
BOPOLLYHTYBa/IbHUX BTPyYaHb abo KpaHioTomii. Mpun BU-
KOPWUCTaHHI TpaHccheHOIfanbHOro XipypriYHoro AocTyny
IK3Y MOXyTb CMPUUYUHUTM MIKPOOPraHismMn Can30oBoi
060/10HKM HOCOBOI MOPOXHUHK, Taki AK Staphylococcus
spp. (S. aureus, S. epidermidis) i Streptococcus spp.,
0co6/1MBO aepobHi S. pneumoniae, a TakoX aHaepobw,
TakKi AK Peptostreptococcus. Mpu TpaHcopanbHOMy [0-
CTyni CnekTp moxnmsux 36yaHukis IK3Y 3HayHO po3-
LUMPIOETBCA Yepe3 PesnUCTeHTHY Mikpodnopy poToBoi
NOPOXKHUHK, BKAKOYatoun aepobHi Staphylococcus spp.,
Enterobacteriaceae, Corynebacterium Ta aHaepobHi
Fusobacterium spp., Veillonella spp., Peptostreptococcus,
a TaKoX aepobHi Streptococcus spp.

YNHHMKN PU3MKY BUHUKHEHHA iHTPaKpaHialbHUX
3ananbHUX YCKAAAHeHb. [loBeaeHO, Lo nicasonepaL,in-
Hi iHbEeKUiMHI NpoLecn CNPUYNHATLCA TPbOMA Fpynamm
YMHHWUKIB: 1. YNHHMKM, WO BU3HAYAIOTb CTYMiHb BHYTPILU-
HbOro 3abpPYAHEHHS AiNAHKM ONepaTMBHOMO BTPYYaHHS.
2. YYMHHMKHK, WOBMN/IMBAOTL Ha TPMBaNiCTb onepawii. 3.

YMHHMKM, WO BM3HAYalOTb i3UYHUI Ta iIMYHHUIA CTaTyC
nauieHTa.

3aroeHHA paHU — Lie CKIagHMM NpoLuec 3MiH, Lo Big-
6yBatoTbca 6e3nocepeaHbO B CaMili paHi Ta HAaBKOAMLL-
HiX TKaHWHax. BiH BK/toyae penapauito (naT. «reparare»
03Hayva€e BiAHOBAIOBATM ab0 BMNPABAATU) NMOLIKOAKEHUX
TKAHMWH 3 BiAHOBAEHHAM iX LinicHOCTi Ta PpyHKLiOHAaNbHOC-
Ti [39].

daKTopw, L0 BN/IMBAIOTb HA 3arOEHHA PaHM: BiK na-
LLiEHTA; XapyyBaHHA Ta Maca Tifla; BTOPUHHEe iHpiKyBaHHA
paHu; iIMyHHUIA CTaTyCc OpraHiamy; KpoBoobir y 30Hi ypa-
YKEHHA Ta B OpraHi3ami B LiIOMYy; XPOHiYHi CynyTHi 3axBO-
ptOBaHHA (CepLEeBO-CYAMHHI Ta AMXa/ibHi 3aXBOPHOBAHHS,
LyKpOBUWI AjabeT, 3M105KiCHI NyX/IMHM TOLLLO); AesKi BUAM
NiKyBaHHA (Npuiom MpoTU3ananbHUX Npenapartis, Npo-
MeHeBa Tepanin ToLLo).

KnacuuHi TMNK 3aroeHHA. Yci BapiaHTM npouecy 3a-
FOEHHA PaH, BPaXOBYHOUYM XapaKTep MOLKOAMKEHHSA, PO3-
BUTOK MiKpodaiopy Ta 0cobaMBOCTI iMyHHOI BianoBiai,
NoAiNATLCA HA TPU OCHOBHI TUMK: 3arOEHHA NEPBUHHUM
HATATOM; 3arOEHHA BTOPWUHHWM HATArOM; 3arO€HHA Mg
CTPynom.

3aro€eHHA NEPBUHHUM HATATOM. 3arO€HHA MEepPBUH-
HUM HaTArom (sanatio per primam intentionem) € Halt-
6inbw epeKTUBHUM Ta GYHKLiOHANbHO BUTiAHMM METO-
O0M. BOHO NpoXoauTb Y KOPOTKi TEPMiHU 3 YTBOPEHHAM
TOHKOro MilHOoro pybus. Liel TMn 3aroeHHA XxapaKkTepHui
ANA onepauiiHMX paH, KoY Kpai paHu LLiIbHO npuasra-
I0Tb OAMH A0 ogHoro (3’eAHaHi weamu). Y TakuMx paHax
KiNIbKICTb HEKPOTUYHMX TKAHUH MiHIMa/IbHa, @ 3ananeHHA
cnabko BuparkeHe. MMicna 3HUKHEHHSA 3aMafieHHA Ta o4un-
LLLeHHA PaHW Bif, HEXXUTTE3ZATHUX KNITUH y da3i pereHepa-
LT MK CTIHKAMWM paHW YTBOPHOKOTHCA CNOAYYHOTKAHUHHI
3POLLEHHA 3aBASAKM KoslareHy, Lo supobnsetbea ¢ibpob-
lacTaMu, i HOBOYTBOpPEHUM cyauHam. OgHoYacHo Bigby-
BAETbCA HAPOCTAHHA eniTenito 3 KpaiB paHu, WO CAYXKUTb
6ap’epom Ans NPOHUKHEHHS MIKpOOpraHiamis. Hesenuki
BMMAZKOBi MOBEPXHEBI PaHMU, 3 BIACTAHHIO MiXK Kpasmu A0
1 cm, TaKOXX MOXKYTb 3aroloBaTUCA MEPBUMHHUM HATATOM
6e3 wseiB. Lle BiabyBaeTbcA 3aBAAKM 36/MMKEHHIO KpaiB
nig, BNAIMBOM HabpAKY HaBKOJIMLWIHIX TKAHWH, @ NOTIM X
yTpUMye «nepBuHHa ¢ibprHOBa cnalika». Y Takomy BU-
naziky MixX Kpaamm Ta CTiIHKaMM paHU HEMAE NMOPOXKHUHY,
TKAHWHA CAYKUTb Anwe ana dikcauii Ta 3miyHEeHHA 3po-
CTalOUMX MOBEPXOHb. MepBMHHMM HATArOM 3arotorTbCA
TiIbKW Ti paHK, B SKUX HEMAE iHdeKLi: acenTuyHi onepa-
LiHi paHK abo BMNAAKOBI paHU 3 MiHIManbHUM iHIKY-
BaHHAM, KO/IM MIiKPOOPraHi3mu rMHyTb y nepLli rogmHu
nicna ywkogxeHHa [40].

[na Toro, wWob paHa 3aroinaca NEPBMHHMM HATATOM,
HeobXxiaHi Taki ymoBM: BiACYTHICTb iHdeKLIi B paHi; Winb-
He MPUAATAHHA KPaiB PaHW; BIACYTHICTb remaTom, CTo-
POHHIX Ti/l Ta HEKPOTUYHMUX TKAHWH Y PaHi; 3a40BiNbHNIA
3arasibHWI CTaH XBOPOro (BiACYTHICTb 3arasbHUX HeCnpu-
ATIMBUX YNHHUKIB).

3aroeHHa BTOPMHHMM HaTArom (sanatio per secundam
intentionem) BiAOYyBaeTbCA Yepes HArHOEHHA Ta PO3BU-
TOK FPaHYNALIMHOT TKAHUHU. Y UbOMY BMNAAKY 3arOEHHSA
NPOXoAMTb MIC/IA BUPAXEHOro 3anabHOro npouecy, y pe-
3y/IbTaTi AKOTO paHa OYULLYETLCA Bif, HeKpo3y. [na Toro,
o6 paHa 3aroinacs BTOPUHHUM HATATOM, HEODXiAHI TaKi
YMOBW: 3Ha4YHE MiKpObHe 3abpygHEeHHA paHW; BeNWKWiA
OedeKT LWKIPHUX NOKPUBIB; HAsABHICTb CTOPOHHIX Tif, re-
MaTOM i HEKPOTUYHUX TKAHWH Y PaHi; HECMPUATANBUIA 3a-
ralbHWI CTaH XBOPOToO.
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YcKnapgHeHHs npouecy 3aroeHHA paH. lig yac npo-
LLeCy 3arOoEHHA pPaH MOXKYTb BMHMKHYTU PISHOMAHITHI
YCKNaOHEHHA, cepes, AKUX OCHOBHUMM €: NOABA iHbeKLii:
PO3BUTOK THIHMX iHOEKLiM abo iHdeKLi, CnPUYMHEHNX
aHaepobHMMKM MiKpoOpraHiamamm, a TaKoX iHdeKLii,
LLLO BMKAMKAKOTLCA PISHMMM MATOreHaMu; KpoBoTeYa: Le
MOXKe ByTU fIK NepBMHHA KPOBOTEYA, LLIO BUHUKAE Biapasy
NiCNA yLWKOAXKEHHA, TaK | BTOPMHHA, WO BUHMKAE Ni3Hiwe
yepes pi3Hi NPUUYMNHU; PO3XOAMKEHHS KpaiB paHu (Hecnpo-
MOXKHICTb paHu): Le cepio3He yCKNaZHeHHs npouecy
3aroeHHA, ocobanso HebesneyHe y BUMNAAKY NPOHUKHOI
paHu YepeBHOI NMOPOXKHUHU, OCKINIbKM MOXKe Npu3BecTu
[0 BUNAAiHHA BHYTPILWHIX opraHi.. Lle ycknagHeHHA cno-
CTepIiraeTbCA Ha pPaHHiX CTagiax micnsonepauiiHoro ne-
pioay, Konn pybeLb Lie HeAOCTaTHbO MILHWUIA, @ TKAHUHK
NiAAaoTbCA 3HAYHOMY HAaBaHTAXKEHHIO.

3aranbHe Ta micuese NiKyBaHHA paH. MeTa nikyBaH-
HA PaH: KOHTPO/Ib PaHHIX YCKNaZHeHeHb; npodinakTuka
Ta NiKyBaHHA iHOeKLUii B paHi; AOCArTHEHHA WBWAKOrO 3a-
TOEHHA; MOBHE BiAHOBMEHHA OYHKLIM YLWIKOAMKEHUX TKa-
HUWH i opraHis.

JNlikyBaHHA onepauiifHMX paH: CTBOPEHHA YMOB ANA
NEPBUHHONO HaTAraHHA pPaHM Nig, Yac onepadii. Onepa-
LiMHi paHW 3a3BMYali € YMOBHO acenTUYHMMK Ta pi3a-
HUMMU. Mg, Yac iX yTBOPEHHA CTBOPIOOTLCA BCi HEObXigHI
YMOBW 417 NEPBMHHOIO 3aro€HHA: 3abesnevyeTbea npo-
dinakTuKa iHdeKLji, BUKOHYETbCA HAAiIMHUI remocTas, y
paHi BiACYTHI CTOPOHHI Tifla Ta HEKPOTUYHI TKaHUHU. TMig
KiHeub onepauji Kpai paHW 36AMXKYIOTbCA Ta peTesibHO
3’€QHYIOTbCA LWNSXOM HaKNaAeHHA WBiB. Y pasi mMoX-
JIMBOCTI HAarpoOMaAKeHHA eKCygaTy B paHi 3a/1MwaioTb
ApeHax. Onepauito 3aBepllye HaKNALAHHA acenTUYHOI
nos’asku. Micna 3actocyBaHHA LWBIB Ha FMBOKINA paHi
KIHLIBKW, KA BK/HOYAE YLUKOAMKEHHA M'A3iB, CYXOXW/b,
CYZMH i HepBOBMX CTOBOYPIB, AOLINIBHUM € 3aCTOCYBaHHA
rincoBoi oHreTn ansa immobinisaui. Lileit meTog 3abesne-
yye PYHKLIOHANbHWUI CMOKil, NPUCKOPIOE NPOLLEC 3aro€H-
Hsl Ta 3MEHLUYE PU3MK YCKAAZHEHb Y nicnsonepalinHomy
nepiogi. BaknMBO TaKoX 34iicCHIOBaTM aHTMBIOTUKONpPO-
binakTuKy, fka nepenbavae BBeAeHHA aHTUBIOTMKIB A0
onepaujii (abo Ha onepaTMBHOMY CTO/i) | BNPOAOBK 6-48
roguH nicna Hei. 3a3BMyait 4N LbOrO BUKOPUCTOBYOTH
uedanocnopunu Il i lll nokoniHb.

JlikyBaHHA paH y nicnaonepauiiHoMy nepioai BK/O-
Ya€e HACTYMNHi 3aBAaHHA: 3He6oNEHHSA; NPOodiNaKTMKa BTO-
PUHHOI iHEeKL,T; NPUCKOPEHHA NPOLECIB 3arOEHHA pPaHW;
KOPEKLLif 3ara/lbHOro CTaHy XBOPOrO, BK/OYAKOUM BHY-
TPILUHbOYEPEBHUIA TUCK.

JlikyBaHHA pPaHOBOI iHPEKL,i BK/IIOYAE AEKiNbKa Ha-
NPAMKIB: aHTMOaKTepiasbHa Tepania: 3aCTOCYyBaHHA aH-
TMBiIOTMKIB ANA 60poTbbu 3 iHbeKuie Ta 3anobiraHHA
NnoAaIbLLOMY MOLWMPEHHIO MATOTEHHUX MIKPOOPraHi3MiB;
AE3IHTOKCMKALiA: BUAANEHHA TOKCUHIB Ta WKIAAMBUX pe-
YOBWH 3 OPraHiamy, AKi MOXyTb OYTU NPOAYKTAMU KUT-
TEAIANBHOCTI MiKPOOPraHiamiB abo 3ananbHUX NPOLECIB;
iMyHOKOpUryBasibHa Tepania: 3MiLHEeHHA iIMyHHOI cucTe-
MU ANA NigBULLEHHS OMOpPY OpraHiamy npotu iHdeKuil
Ta MPUCKOPEHHA MPOLLECY 3aro€HHA; NPOTU3anasibHa Te-
pania: 3acTOCYBaHHA NiKiB A/1A 3MeHLIEeHHA 3anasbHuX
peaKLiil Ta NoAOoMaHHA 3anasbHOro MPOLECY, WO MOXKe
CMPUATU 3arOEHHIO; CUMNTOMATMYHA Tepania: NikyBaHHA
CUMMTOMIB, AKi CYNPOBOAKYIOTb PAaHOBY iHDEKL,it0, TaKMX
AK 6inb, cBepbIXK, NigBMLLEHa TemnepaTypa Tifla TOLLO.

Y nikyBaHHi paH Be/NMKe 3HaUYeHHs Mae aHTUbaKTepi-
a/ibHa Tepanis, AKa Ma€ NeBHi MOKa3aHHA, TaKi AK 06LWwup-

Hi THiMHI paHW, BIAKPUTI NepenomMmm Ta ycKAaAHeHi ymosu
NMopaHeHHsA, HanpuKAag, 3abpyaAHEeHHA rPYHTOM, pO34aB-
JIeHHS, KpoBOTeYi ab0 TpMBaANe HAaKNAAAHHA LXKryTa.

Bak/MBO AOTPUMYBATUCH 3aralbHONMPUNHATUX NPUH-
uuMniB aHTMHBIOTMKOTepanii, AK: NpaBWUAbHUI BMGip Npena-
paTiB; BpaxyBaHHA NPMPOAHOI Ta HabyTol pe3ancTeHTHOCTI
MIKPOOPraHi3miB, MOKN He OTPMMaHO pe3y/bTaTiB HakTe-
PiONOriYHOro AOCAIAKEHHA; ONTUManbHI 403U Npenapa-
TiB ONA AOCATHEHHA aA4eKBaTHOI KOHUEeHTpaLi BignoBia-
HOro npenapaTy B YpayKeHil AinaHui; metoam i KpaTHICTb
BBEEHHA; BpaxyBaHHs ONTMMabHMX CNocobiB Ta po3no-
Ainy [03 npenapartis; BBeAEHHs aHTMBGIOTMKIB B flimda-
TUYHY CUCTEMY: 3aCTOCYBaHHA MPAMOro eHponimbaTny-
HOro wnsaxy abo HenpAmoro NiM¢poTPONHOro BBEAEHHS,
KO/ aHTUBIOTMK BBOAMTLCA BHYTPILWHBOLWKIPHO abo nig-
LWKIpHO nicna BBeAeHHA pepMEeHTHOro npenapary, sSKui
CNpUAE PO3KPUTTIO NiMbATUYHUX Kaninsapis; ageKkBaTHa
TPUBAICTb KypCiB NiKyBaHHA Ta 0OIpyHTOBaHa pPUTMIYHA
3MiHa aHTMBIOTMKIB UM KOMbBiHaLIM NpenaparTis, WO MO-
KYTb NiACUNNTY TEPANEBTUYHUI edeKT.

OfHMM 3 K/IIOYOBUX NMPUHLMNMIB JTIKYBAHHA € BUKOPU-
CTaHHA aHTMBIOTMKA, AKNIN ePEKTUBHO A€ NPOTU MIKpO-
OpraHiamiB, WO 3Haxo4ATbCA Y paHi. OgHaK iHoAi Yac Big,
B3ATTA MaTepiasly A0 OTPUMAHHA Pe3y/abTaTiB aHanisy
MOMKe 3aMHATM 6araTto Yacy. Y TakMx BUNaLKax PEKOMEH-
[AYETbCA 3aCTOCYBAHHA aHTUBIOTMKA, AKMI Ma€E HaMBULLY
MMOBIpHiCTb epeKTUBHOCTI NPOoTU iHdeKLi, BpaxoByroun
XapPaKTEPUCTUKM THIMHWUX BUAiNneHb [40].

Cepep, OCHOBHUX MiKPOOPraHi3miB, L0 BUABNAKOTHCA Y
paHax naujeHTis, €: Klebsiella pneumoniae; Acinetobacter
baumannii;  Staphylococcus aureus; Pseudomonas
aeruginosa; Enterococcus faecalis, Enterococcus faecium;
Escherichia coli; Enterobacter spp.

Pseudomonas aeruginosa. Pseudomonas aeruginosa
BXOAMTb Yy rpyny O6aKkTepild, AKa HanexuTb [0 poay
Pseudomonas. Lli opraHiamu € aepobHUMM, rpamHeraTms-
HUMM NannyKamu, AKi He GepMeHTYHTb K03y Ta Bif-
3HAYalOTbCA BiNbHOXMBYYICTIO Ta HU3bKOIO BUMOI/INBICTIO
[0 cepenosuwa. MaTtoreHHicTb P. aeruginosa nos’s3aHa 3
HAABHICTIO Pi3HMX GaKTOpPIB BipYyNEHTHOCTI, AKi CNpUAIOTb
il 34aTHOCTI KO/IOHI3yBaTW Ta iH}IKYBATU TKAHWHKU Nto4-
CbKOTro opraHi3my. Lii daktopu BKAtOYatoTb aaresito, iHBa-
3it0 Ta LUTOTOKCUYHICTb. OCOB/IMBO BaXK/IMBOIO € 3AaTHICTb
P. aeruginosa nerko NpPUKpinABaTUCA 40 Pi3HUX NoBep-
XOHb, TAKMX fIK NaacTMacy, i yrsoptoBaTtu bionnisku. Lie €
K/IF0YOBMM aCMEKTOM A/1A PO3BUTKY iHOEKLi, NOB’A3aHMX
3 KateTepamu. IHdeKLii, Wo BUKAMKaloTbca Pseudomonas
aeruginosa, MaloTb TeHAeHLo 6yTu binblw Hebe3neyHu-
MW, HiXK Ti, AKi CMPUYMHEHI IHWWMM YMOBHO-NATOr€HHU-
MW MiKpoopraHiamamu. 3a3BMYall CUHbLOTHIHA iHdEK-
Lin BMABNSETbCA TaM, A€ € 3aCTil PiAMHKU, Hanpuknag, y
TPaxeoCTOMax, HUXKHIX BifAinax KaTeTepis ce4oBOro mi-
Xypa abo B MOKHyu4mx paHax. P. aeruginosa rpae BaxamBy
pPO/b Y BUHMKHEHHI KaTeTepHUX iHEKLiM, aHroreHHOoro
cencucy i, iHoAj, onikoBux paH. [locnigxeHHsa, nposeae-
Hi 3 noyaTtky 70-x Ao novaTky 90-X POKiB MUHYNOrO CTO-
NITTA, NOKasann cTabisibHO BUCOKY 3arasibHy NeTafbHiCTb
(Big, 40% £o 75%) Ta neTanbHiCTb, NOB’A3aHy 3 iHbEKLUE
(Big, 34% po 48%) y Bunaakax baktepiemii, BUKAMKaHOI
P. aeruginosa. Lieii 36ygHUK 3a/1MLIAETLCA aKTya/IbHUM 1
fotenep. 3a JaHMMK H6araToLEHTPOBOro EBPONENCHKOro
pocnigykenHa (SENTRY), yactota 6akTepiemii, BUKAMKAHOT
P. aeruginosa, ctaHoBUTb 5%. [ocnigrKeHHA Mnokasanau,
wo P. aeruginosa cnpuunHae 28,7% 6poHXoNereHeBmx
iHdeKwuin y nauieHTis BPIT, 10,6% Bunaakis cencucy Ta €
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36y HMKOM HO30KOMia/IbHMX MHEBMOHIW. HesanexHo Big,
MicuA NoYaTKoBOro Axkepena iHpekuii, Wwo cnpuymHeHe
Pseudomonas aeruginosa, Moe BUHUKHYTW BaKTepiemin,
LLLO 3HAYHO NOripLIye NPOrHO3 XBOpobu. bakTepiemis, BU-
KNMKaHa P. aeruginosa, acouiioBaHa 3i 3HaYHO YaCTKO
neTanbHMX BUNagKie (8o 34%). BoHa TaKoX € NPUUMHOLO
NOMIOBMHU JIETa/IbHUX BUMNAAKIB Y XBOPUX Ha CEMNTUYHY
HEeUTPOMEHIYHY rapsaYKy.

Mpynu aHTMBIOTMKIB, AKI MatoTb KNIHIYHO 3HaYYLLY aK-
TUBHICTb NpoTK Pseudomonas aeruginosa, BK/OYalOTb
6eTa-NaKTamHi npenapaTti, amiHomiKo3nam i GpTopxiHo-
NIOHU. [lenki aHTMBIOTUKM 3 IHLIKX FPyn, 30Kpema Nnosimik-
CMH B, TaKOX MOXYTb MaTW NEBHE 3HAYEHHA Y NiKyBaHHI
iHQEeKLiN, Lo BUKANKAOTLCA MM MiKpOOPraHisMom.

PiBeHb HabyToi pesncTeHTHOCTI y P. aeruginosa 3Hau-
HO BApPIlOETLCA B Pi3HMX reorpadivyHmx perioHax, ane CcTii-
KOi TeHAEHLT 4O 3POCTAaHHA LbOro ABULLA MaliXKe BCoan
He CnocTepiraeTbcs.

3a fAaHuMKM JocnigrKeHb, nposeaeHux y benbrii Ta
LLiseruapii, cepea 150 wramis Pseudomonas aeruginosa,
OTPMMaAHMX 3 BiAAiNEHb IHTEHCMBHOI Tepanii, BUABNEHO
Pi3HUI piBEHb CTIMKOCTI A0 Pi3HMX aHTUBIOTUKIB. Y Henb-
riNCbKUX AOCNIAMKEHHAX CTIMKICTb A0 ninepauuaiHy/Taso-
6aktamy, uedtasmammy i uedenimy 6yna Ha 20-30% HUK-
yoto, a A0 imineHemy — Ha 20% BWLLOI, HiXK Yy 3ragaHnx
[OCNioKeHHAX. Y WBeNLaPCbKUX A0CNiAXKEHHAX BYN0 BU-
ABNEHO, WO A0 aMiKalMHYy YyTAUBICTb CTaHOBUAA 79,6%
wTamis, Ao uedtasmammy — 73,4%, oo umnpodokca-
umHy — 55,8%, go imineHemy — 64,1%, 0o ninepaumniHy
— 88,1%, oo ninepaunnidy/Tasobaktamy — 92,4%. Hait-
6iNblW aKTMBHUMM aHTUBIOTUKAMM BUABUANCA aMiKaLMH,
ninepayunin/Tazobaktam i uedenim.

LocnigkeHHs SENTRY (2013), wo 3ibpano 6969 kni-
HiYHMX WTamis P. aeruginosa 3 6inbw Hix 100 ueHTpiB
€Bponu i AMepuKKM BigOOPaNKAE YYTAMBICTb KAIHIYHUX
wTamis P. aeruginosa Ao pisHUx 6eTa-nakTamHux aHTUGI-
OTWKIB BaPIlOETLCSA, 3 HAMBULLIOIO YYTIUBICTIO A0 Meporne-
Hemy (80-91%), imineHemy (76-88%), ninepauuniH-Taso-
6aktamy (77-80%), uedenimy (67-83%) Ta uedptasmammy
(66-80%). LLloao amikaumHy Ta TobpamiumHy, nnwe 2,3%
i 6,5% LWTamiB, BiAMNOBIAHO, MPOABUAN CTIMKiCTb, @ A0 LK-
npodnokcaynHy — 16%.

AHanis yytameocTi 76221 wrtamy P. aeruginosa, Buai-
nenmx y CLLA (R. Werner et al., 2014), nokasas, LLO CTili-
KicTb A0 uedTasmammy Konmsasca Big 6,8% o 9,2%, no
uedenimy — Big, 8,7% 80 9,6%, [o uMnpodIOKCaLUHY —
Big 18,3% no 20,3%, no amikaumHy — Big, 2,7% 0o 4,3%,
bo imineHemy — Big 10,4% no 17,7%, po meponeHemy —
Big, 9,8% 00 15,9%. Y AesaKkux BMNaKax, piBeHb CTIMKOCTI
cepe, WTamiB, BUAINEHMX i3 BigaineHb 3araabHOro npo-
dinto, 6yB BULLMIA, HiXK cepep, LWTamiB, BUAineHux i3 BPIT.

Acinetobacter baumannii. Hanbinbly 3HaYyLWMM
3 KANiHiYHOI TOYKM 30py BMAom poay Acinetobacter e
Acinetobacter baumannii. Llett 36yaHMK BUKNUKAE Big, 2%
80 10% rpamHeratnHux iHdekuilt y €Esponi Ta CLUA, a
TakoX A0 1% ycix HosokomianbHUX iHbeKUi. OgHak, oc-
TAHHIM 4acoM LLel MOKA3HUK HeYXMUAbHO 3pocTae. [eAki
JocniAHWKKM npupiBHIOoTb Acinetobacter baumannii go
MRSA cepep, rpamHeraTMBHUX 36yaHMKIB.

[o ocHOBHMX aKTOPiB PU3UKY iHPEKLIN, BUKIMNKa-
Hux Acinetobacter baumannii, BigHocATbcA: 4onoBiva
CTaTb, MOXMAMI BiK, HAABHICTb CYMyTHIX 3aXBOPHOBAHb
(OHKONOrIYHI  3aXBOPHOBAHHA KPOBIi, CepLeBO-CyAMHHA
abo AuxanbHa HEeAOCTaTHICTb); TPMBA/ie BUKOPUCTAHHA
iHBA3MBHMX METOZAIB NiKYBaHHA Ta MOHITOPUHIY (LUTy4HA

BEHTMAsALiA nereHb binble 3 Aib, iHranAuiliHe BBeAeHHA
NiKapcbKMx 3acobiB, BUKOPUCTAHHA 30HAA, TPAXEOCTOMa,
KaTeTepm3aLlia Ce4oBOro Mixypa, LLeHTpasibHOI BEHWU, ap-
Tepii, XipypriyHe BTpy4aHHs); TpmBane nepebyBaHHsA B -
KapHi abo BigAineHHi peaHimalii Ta iHTEHCMBHOI Tepanii,
nonepeaHsa aHTMbaKTepiasibHa Tepanin 3 BUKOPUCTAHHAM
uedanocnopuHis, pTopxiHoNoHIB abo KapbaneHemis.

Acinetobacter baumannii HalyacTilwe BMKAMKAE 3a-
XBOPIOBAHHA Y Ba*KKOXBOPWUX Ta iMyHOCKOMMPOMETOBA-
HUX NauieHTiB. Lleli miKpoopraHiam moxKe npu3BoauTH
[0 iHbEKLi AMXaNbHUX WAAXIB (CUHYCUT, TPAXeOBPOHXIT,
NMHEBMOHIA), KPOBOTOKY (cencuc, eHAOKAPAUT NPUPOLHMX
Ta WTYYHMX KanaHiB), paH i XipypriyHnx iHbekuin, iHbek-
Ui WKipK Ta M'AKMX TKaHWH (BK/IOYAKOUU HEKPOTUYHWIA
bacupmiT), HepBOBOT CUCTEMM (MEHIHTIT, BEHTPUKYAIT, abc-
Lec MO3Ky), iHTpaabaomiHanbHux iHdeKLin (abcuecn pis-
HOI NIoKani3aljii, NepUTOHIT) | 3aXxBOPIOBaHb ONMOPHO-PYXO-
BOro anaparty (ocTeomienit, apTpuT).

KniHiyHi nposBu iHEKLiN KPOBOTOKY, CNPUYNMHEHMUX
Acinetobacter baumannii, moxyTb BapitoBaTUCA Big TpaH-
3UTOpHOI HakTepiemii 4O HaA3BMYAMHO BaXKKMX 3aXBOPIO-
BaHb 3 BMCOKUM PiBHEM CMEPTHOCTI. BHyTpilWHbONIKap-
HAHMIA cencuc, cnpuunHeHuii Acinetobacter baumannii,
y 73% Bunagkis po3suBaEeTbcA nicna 15 gHiB rocnita-
nizauii. CenTMYHUN WOK cnocTepiraeTbca NpUBAM3HO Y
30% naujieHTiB i3 cencucom, nos’asaHMm 3 Acinetobacter
baumannii. BogHouac, y naujeHTiB 3 6aKTepiemieto, BU-
KNMKAHOK BHYTPILUHbOCYANHHUM KaTETPOM, MPOrHO3 €
6inbLL CNPUATANBUM.

Acinetobacter baumannii € 3Hauywum natoreHom
npu TpaBmax, onikax i iHGeKLiMHMUX YCKNaaHEHHAX Nicns-
onepauiiHmx paH. IHpeKLii WKipy Ta M’ AKMX TKAHWH, BU-
KNMKaHi Acinetobacter baumannii, 4yacto ycknagHo0Tb-
cs 6akTepiemieto. Lli 6akTepii 30aTHi BUKAMKATK iHbeKUji
NiAWKIPHOI MPOBOI KAITKOBMHM B MICLLi BCTAHOBNEHHA
BHYTPILLHbOBEHHOrO KaTeTepa.

Acinetobacter baumannii moxe cnpuunHATA NepuTo-
HIT Yy NALLIEHTIB, AKI TPMBaNW Yac nepebyBatoTb Ha Nepu-
TOHEeaNbHOMY Ajiani3i, @ TAaKOX XO/AHTIT NicnA YepesneyiH-
KOBOI XonaHriorpagii abo ApeHyBaHHSA *KOBYOBUBIAHUX
wnaxis. OCTEOMIENIT | apTPUT, BUKIMKAHI LLUM MIiKpOOp-
raHi3MOM, 4acTo MOB’A3aHI 3 BUKOPUCTAHHAM LUTYYHMX
imnnanTiB abo TpaBMamum.

Y KAiHIYHIN  npaktuui  iHeKuii,  BMKAMKaHI
Acinetobacter baumannii, 3a3B1yaii nepeayoTb KOMOHi-
3aui WKipW, ANXaNbHUX | CEYOBUBIAHMX LUNAXIB, @ TAKOXK
TPABHOrO TPAKTY MaLLiEHTIB.

Mpwn aHanisi aHTMGIOTUKOrpPammn cnig, 3ocepenrkyBa-
TUCb HEe NINLLE HA OKPEMUX NpenapaTax, A0 AKUX 30yaHUK
€ YyTAMBUM b0 PE3UCTEHTHUM, @ Ha 3arajibHill KapTuHi.
Lle ,03BONUTb 3iCTaBUTK UMOBIPHUIA GEHOTUN PE3UCTEHT-
HocTi Acinetobacter 3 pakTUYHMMM JaHUMK | CKOpUryBa-
TW NiKyBaHHA.

AKLWO BMABNEHO YYT/IMBICTb /MLLIE A0 OAHOMO 3 Kap-
6aneHeMmiB, He CNif aBTOMATUYHO MPUNYCKaTK YYyTAMBICTb
00 iHWWX NpeacTaBHMKIB LbOro Kaacy. Pi3Hi Kapbane-
HEMUW MOXKYTb MO-Pi3HOMY B3aEMOZIATM 3 MeXaHi3mamu
pesncteHTHoCTi. Hanpuknaa, Acinetobacter baumannii,
AKUNA PE3UCTEHTHUIN A0 MeponeHemy, MOXKe 3aauwaTi-
CA YYTAUBMM A0 iMineHemy abo aopuneHemy, i HaBnaku.
Y BUNaZKy BUABNEHHA LUTAMY, YYT/IMBOTO A0 KOJMICTUHY,
cnif, peTenbHO NepeBipATU Lei pesynbtaT i MOBTOPHO
BM3HAYaTM YYT/IMBICTb 3 NapanenbHUM TECTYBAaHHAM KOH-
TPONbHMX WTamiB. Mig vac iHTepnpeTauji aHTMBIOTUKO-
rpam cnig BpaxoysaTtu, Wwo Acinetobacter spp. 3aranom
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MatoTb NPUPOAHY PE3UCTEHTHICTb A0 LedanocnopuHis I-II
NOKOAiHb, NPUPOAHUX amiHoNeHIuMNiHiB Ta pocdomiym-
Hy.

Yepes BMCOKy cTiliKicTb Acinetobacter baumannii go
AHTUMIKPOBHMX 3ac06iB | 34aTHICTb LIbOTO MiKpOOpraHis-
MY LIBMAKO PO3BMBATU HOBI MeXaHi3MM PE3UCTEHTHOCTI,
0cob611BOro 3HayeHHA HabyBae NpodinakTuKa iHPeKLiN,
acouinoBaHux 3 Acinetobacter baumannii. Lia npodinak-
TWKa 6a3yeTbCA HA NPUMHUMNAX Ta HOpMaXx iHbEKLiMHOro
KOHTpoONo. OnAa edbeKTMBHOro KOHTPOJI0 HO30KOMIiaslb-
HUX iHpEKL,M, BUKAMKaHUX Acinetobacter baumannii, He-
06XigHO MOCTIMHO BNPOBAAMKYBATU 3aX0AM, CPSMOBAHI
Ha nonepeaeHHs nepeaadi 36yaHWKa Big ogHOro nai-
€HTa A0 IHLWOrO, OCKi/IbKM OCHOBHMM pe3epByapoM LibOro
MIKpOOpraHiamy y CTalioHapi € NALEHTH, AKI BXKe KO/OHiI-
30BaHi abo iHdiKoBaHi.

Takum uymHom, Acinetobacter baumannii Ha cboroa-
HiLWHi AeHb € «Npobi1eMHMM» 30YAHUKOM HO30KOMia/lb-
HUX iHDEKLLiM, OCKINIbKM Ma€E BUCOKY CTiMKICTb A0 BinbLuo-
CTi @aHTUCENTUYHMX Ta aHTUMIKPOBHMX npenaparis. Mpu
npu3HayYeHHi aHTMbaKTepianbHOI Tepanii, cnpsamoBaHoi
npoTu Acinetobacter baumannii, HeobxigHo BpaxoByBaTu
NIOKa/bHi AaHi Npo YyTAMBICTb LbOro 36yaHUKA Y KOXKHO-
MYy KOHKPETHOMY BiAAiIeHHI.

Staphylococcus spp. Ha cborogHilwHin aeHb Bigomo
34 Buan ctadinokokiB. Hanbinblue KniHiYHE 3HAYEHHA
Ma€e 30n0TUCTMIN cTadinokok (Staphylococcus aureus),
OCKIi/IbKM BiH € HalbiNbLL BipyNneHTHUM. BigpisHeHHs lioro
Bif, IHLINX BMAIB € BAaXKNMBUM 3 MPAKTUYHOI TOYKM 30pYy Ta
MOXKe ByTU 34iliCHeHe LNAXOM BU3HAYEHHA KoarynasHol
AKTUBHOCTI.

OCKIiNbKKM KoarynasHa aKTUBHICTb PigKO 3yCTPiYaEeTbCA
y cTadiNoKOKIB, WO He HanexaTtb Ao suay Staphylococcus
aureus, TEPMiH «KOarys1a3ono3nTMUBHI» YacTO BUKOPUCTO-
BYIOTb AK CMHOHIM 30/10TUCTOrO cTadifioKoKa. Bci iHwWi
BMAM 06’ €AHYIOTb Mig TEPMIHOM «KOarynasoHeraTusHi».

CTadiNnoKOKM € BaKAMBMM KOMMOHEHTOM HOPMasib-
Hoi mikpodnopw WKipn. Hanbinblua KOHUEHTPALA Pi3HKX
BMAiB CTadi/IOKOKIB 3yCTPiYaETLCA B MPOTOKAX BOMOCAHUX
donikynis, a TaKOX B NOTOBMX i Ca/ibHUX 3a103ax. OKpemi
BMAM cTadisIOKOKIB NPOABAAIOTb TPOMI3M A0 Pi3HUX Aina-
HOK LLKipW.

HanpuKknag, Ha BOMOCWUCTIM YacTUHI ronoBu y Ao-
pocanx AOMiHYHOTb S. capitis, ToAj AK Ha IHWWX AinAHKax
WKipn — S. epidermidis, a B 061acTi 30BHiLLUHbOIO CyXO-
BOro npoxoay — S. auricularis. Bucoka winbHicTb ctadino-
KOKIiB CnocTepiraeTbCs B NaxoBMX 3anaguHax i B obnacri
NPOMEXMHU, Ae CTBOPHKTLCA CNPUATIMBI YMOBU ANA
iX iCHyBaHHA; OCHOBHMMM Bugamu € S. epidermidis i S.
hominis. Y AinsHUi NPOMEXMHN TAKOXK MOMXHa 3HaAWTU
S. aureus i S. saprophyticus. Ha wkipi KiHUiBOK i Tyny6a
LWiNIbHICTb CTadiSIOKOKIB 3a3BMYail HEBMCOKA, 3 Mepesa-
roto S. epidermidis i S. hominis.

OCHOBHMM MicLieM nepebyBaHHA S. aureus y 340p0-
BWX JI0AEN € BHYTPILLHA YacTUHA HOCOBUX Kpu. MMoBip-
HO, WO GeHOMEH HOCICTBa S. aureus Mae reHeTUYHe nia-
rpyHTS. MOXKHa BUAIAUTM FPYynK OCib, AN AKMX HOCICTBO
S. aureus € NOCTiINHUM abo TUMUYACOBMM; MPU LLbOMY ANA
OeAKOol YaCTUHM HaceNeHHA HOCIACTBO LbOro MiKpoopra-
Hi3My B3arani He XxapaKTepHe.

S. aureus. BuaineHHa Staphylococcus aureus 3 Kni-
HIYHOrO MaTepiany Maike 3aB¥AWM CBIAYUTb MPO MOro
eTionoriyHe 3HayeHHA. OLUiHIOYM PONb LLbOro MiKpPoOop-
raHiamy B naTosorii NtoANHN, HEOBXiAHO PO3PI3HATU HO-
30KOMiasIbHi Ta BHYTPILLUHbONIKAPHAHI iIHDEKLT.

HalinowwupeHiwo nosanikapHAHoOW iHdeKLuielo B
iMyHOKOMMNETEHTHUX 0OCib6 € cTadiNOKOKOBI ypaxKeHHA
LUKIpM Ta M’ AKMX TKAHWH, AKi BUHUKAIOTb Yepes NopyLUeH-
HA LinicHOCTI WKipy Yepe3 MikpoTpaBmu. HaluvacTiwe Ui
iHdeKLii 1oKani3oBaHi i BKAOYaOTb iMNeTUro, ypyHKyam
Ta KapbyHKyAN. OCHOBHUM YMHHMKOM, LLLO OBMENKYE Mo-
LUMpeHHA iHdeKLUji, € paroumTapHa BiANOBIAb.

[HWMMM BaXKAMBUMM LINAXaMU iHIKYBAHHSA, WO BU-
K/IMKaHI S. aureus, € AMXanbHi WAAXKU. Tak camo, K i B pasi
iHpeKLiN WKipK, NOLWKOAMKEHHA NOBEPXHEBUX 3AXUCHUX
CTPYKTYpP HeobXifHe A1A PO3BUTKY 3aXBOPIOBAHHA.

Y npupoaHux ymoBax iHdeKLii, BUKAMKaHI S. aureus,
YacTilLe cnocTepiratoTbCA AK IETKi IOKaNI30BaHi 3aXBOpIO-
BaHHA. MpoTe, 32 abCONOTHOI YACTOTOH, BHYTPILLHbOI-
KapHAHI 3aXBOPIOBAHHA, TaKi AK CTadiNOKOKOBMUIA OCTeOo-
MIENIT, apTPUT, EHAOKAPAMT, CENCUC | CENTUYHUI LUOK, €
cepio3Hoto npobaemoto.

CYHOPOM TOKCMYHOTO LUOKY BWMKAMKAKOTL LWTaMu S.
aureus, WO NPOAYKYHOTb BiAMOBIAHUI TOKCWMH. [ocni-
[OXKEeHHA NOoKasanu, Wo Lei CMHAPOM MOXKe PO3BMBATUCA
npu 6yab-Akii noKkanisauii iHdpeKuii. Kpim Toro, BctaHoB-
NEeHO, WO cTadiNIOKOKOBI €HTEPOTOKCUMHMU TaKOX Crpus-
I0Tb PO3BUTKY CUHAPOMY TOKCUYHOTO LLIOKY.

OpaHieto 3 HOBMX Ana YKpaiHM natoorii € npasobiu-
HUIM eHAOKAPAMT, WO YacTo BUHWKAE Y NtOAEN 3 pisHOMa-
HITHOIO NiKapPCbKOKO 3aNEeXKHICTIO, AKI CUCTEMATUYHO BU-
KOPWUCTOBYIOTb BHYTPILUHBOBEHHWUIA LWAAX ANA BBEAEHHA
npenaparis.

Cepep, rocniTanbHUX iHOEKUiA, ChpUYMHEHUX S.
aureus, HanbinbL NowmrpeHnmM € iHdeKLii onepauinHux
nonis. Lii iHpeKLii moxKyTb BapitoBaTUCcA 3a obcArom ypa-
YKEHHA TKaHWH, NMOYMHAKOYM Bif, NMOBEPXHEBUX IHPEKLN
B MiCLji onepauiiMHOro Wea i 3aKiH4ylouM MmeaiacTUHITOM
nicnA KOPOHApHOrO LWYHTYBaHHSA, afie 3a MaToreHe3om
BOHM CYTTEBO He Bigpi3HAOTbCA Bif IHPEKLiN, Wo He
NnoB’s3aHi 3 NikapHeto.

S. aureus TaKOX € YaCTUM eTIONOTYHUM PAKTOPOM HO-
30KOMianbHOI NHEBMOHIi y NauieHTiB nicna iHTybaujiiHoro
Hapko3y abo y XBopux, WO nepebyBatoTb Ha LWTYYHIl BEH-
TUNALiT NereHb, a TakoXK iHdEeKLin, NoB’A3aHUX 3 KaTeTe-
pamu Ta imnaaHTaTamm.

S. epidermidis Ta iHWi KoarynasoHeratmeHi ctadino-
KOKM MatoTb 3HAYHO MeHLUe KAiHiYHe 3Ha4yeHHA nopis-
HAHO 3 S. aureus, OCKi/IbKM im Bpakye 6araTbox dakTo-
piB Bipy/NeHTHOCTI. be3 cyTTeBMX MOpPYyLUIEHb Y 3aXUCHMX
MEXaHi3Max OpraHi3amy Li MiKPOOPraHiamu He € BaXKau-
BMMMW Y NIIOACBKIN natosorii. OgHaK y NeBHUX ymoBax S.
epidermidis Ta iHWi KoarynasoHeraTMBHi cTadiNOKOKMN MO-
YKYTb CTaBaTW OCHOBHMMMW 36yAHWKaMM, NepeBepLlyoyn
S. aureus 3a 3Ha4YEHHAM.

OaHuMm i3 HebaraTbox ¢aKTopiB Bipy/lIEHTHOCTI KO-
arynasoHeraTMBHUX CTadiNIOKOKIB € KamncynbHi Ta iHLWiI
afresunHu, AKi AO3BONAIOTb UMM MIKpOOpraHiamam npu-
KpinatoBaTUCA A0 NIACTUKOBMX NMOBEPXOHb. BOHW TaKoX
MOYTb 3B’A3yBaTUCA 3 BiIKAMM NO3aKNITUHHOTO MaTPUK-
Cy, TaKUMM sIK GibpuHOreH i GpibPOHEKTUH. BigknageHHs
UMX BiNKiB Ha BHYTPILWHbOCYAMHHUX NPUCTPOAX (KaTeTe-
pW, WYHTK, WTYYHi KNanaHK, BoAjii pUTMy TOLLLO) CTBOPHOE
CNpUATAMBI YMOBU ana aaresii ctadinokokis. Micna npu-
KpiNaeHHA MIKpOOPraHi3sMu LIBUAKO YTBOPIOKOTL Hionis-
Ky, AKa 3axMLLaE iX Big, iMyHHOI Bignosigi xasAiHa Ta Aii
aHTMbaKTepianbHUX NpenaparTis.

3aBAAKM CBOIM 34aTHOCTI 40 aAresii, KoarynasoHe-
raTMBHI CTadiIOKOKM € OCHOBHUMM 30yAHMKaMK KaTe-
Tep-acouiioBaHNX iHPeKLi Ta iHbeKLji, nos’asaHux 3

94 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaAaun NITEPATYPU / LITERATURE REVIEWS

imnnaHTaHTamn. OcobanBO BPa3NMBUMU A0 iHPEKLIN,
BUK/MKAHWUX UMMM MIKPOOPraHiamamu, € HOBOHapoa-
YKeHi Ta NaujieHTn 3 remaToNoriYHUMM abo OHKONOTIYHK-
MW 3axBoptoBaHHAMM. LLLo cTocyetbea iHWKUX dopm roc-
NiTabHUX HEKL,M, KoarynasoHeraTmeHi CTadiioKoKM
PiAKO CTaloTb MPUYMHOK HOEKLIMA AMXaNbHUX LWAAXIB
(30Kpema, nHeBMOHIi) abo CcevyoBMBIAHWX LWAAXIB, HABITb
33 YMOBM iMyHOCYMpecii.

HeobxiAHO TaKoXK BPaxoBYyBaTW, WO KoarynasoHera-
TUBHI CTadi/IOKOKM € OCHOBHUMM MiKpOOpraHismamm, AKi
KOHTaMiHYtOTb KPOB Np il AOCAiAKEHHI HA CTEPUNBHICTD.

CnekTp npupogHoi yytamsocTi Staphylococcus spp.
Ta HabyTa pe3nCTeHTHICTb. CTadiNOKOKM MatOTb BUCOKUI
piBEHb MPUPOAHOI YyTAMBOCTI A0 BiNblWOCTi aHTUDaKTe-
piafibHUX nNpenapartie, Takux AK 6eTa-nakTamu, amiHo-
rNiko3nam, GTOpXiHOMOHM, MaKpPONiaN, NiHKO3amian, Te-
TPaUMKAiIHK, FiKonenTuam, xnopamoeHikon, dysunaiesa
Kucnota Ta pudamniumH. OAHAK, HE3BaXKatouM Ha Wu-
pPOKuUi BUBIp aHTMBIOTMKIB, NiKyBaHHA CTadiIOKOKOBUX
iHeKLin iHoai cTae CKnagHMM Yepes PO3BUTOK Y MIKpO-
OpraHi3amiB aHTUBIOTMKOPE3UCTEHTHOCTI.

Cepep ycix aHTMbaKTepianbHUX Npenapartis, beTa-nak-
TaMHi aHTUBIOTUKM BUPI3HAOTLCA HAMBMLLOK aKTUBHICTIO
npoTn cTadiZIOKOKIB i YacTo € OCHOBO Tepanii TakuXx iH-
beKuin 3aBaAKM CBOEMY BaKTEPULMAHOMY MeXaHi3My Aii.
Mepwmm aHTUCTadiNNIOKOKOBMM aHTMBIOTMKOM 6yB npu-
POAHil 6eH3UNNEHIUWAIH, SKUWA CYTTEBO 3MIHWUB NiKyBaH-
HA UMX iHpeKUi. AmiHoneHiumniHW, uedanocnopunm I-lI
NMOKOAiHb | KapbaneHemn MatoTb NoAibHy aHTUCTadiNoKO-
KOBY aKTUBHICTb, AIK i MeHiumniHn. KapboKcu- i ypeigone-
HiUMAIHK, @ TakoXK uedanocnopuHm Il nokoniHHA, xoua i
OeLlo MeHLW aKTUBHI in Vvitro, KNiHIYHO Ui BiAMIHHOCTI He
MatoTb 3HA4YHOTO BMUBY.

Ha TenepilwHili Yac CTiKiCTb A0 NEHIUNUAIHY, BUKAN-
KaHa npoaykKuieto beTa-nakTamas, WBMAKO NOWMpPUAach
cepepn, ctadinokokis. CTadinoKoKoBi beTa-fakTamasun €
O4HOPIAHO rpynoto GepmeHTIB, AKi ePEeKTUBHO MPUTHI-
UyOTbCA iHMBITOPaMK, TAaKUMK AK KNaBy/aHaT, cyibbak-
Tam i TasobaKkTam.

MowunpeHicTb  MEeTULUAIHOPE3UCTEHTHMX  LUTaMIB
(MRSA) cTadinokokis B YKpaiHi € BUCOKOW, 0c06/1MBO B
CTauioHapax, Ae 4acTo 3acTOCOBYIOTb IHTEHCUBHY aHTU-
baKkTepianbHy Tepanito. Y 3aranbHOXipypriyHmx BiaaineH-
HAX YacTota MRSA-WTamiB OCTaHHIM Yacom NepeBULLYE
40%.

Mpobnema iHdeKLUiN, BUKAMKaHMX MRSA-LITamamu, €
aKTyasibHOtO i AnA BinbliocTi KpaiH EBponn Ta AMEpPUKM.
3a gaHumm pocnigykerHa EPIIC, y ctauioHapax 3axigHoi
€sponu 6ansbko 60% S. aureus, BUAINEHUX Y BiaLiNeHHAX
peaHimaLii Ta iHTeHcMBHOI Tepanii (BPIT), 6ynu metnumni-
HOPE3UCTEHTHUMM.

KniHiyHe 3HaYeHHA MeTUUMNIHOPE3UCTEHTHOCTI aK-
TMBHO BMWBYAETbCA. BCTaHOBMEHO, WO SIETANbHICTL NpU
BGaKTepieEMIAX, BUKAMKAHUX METULMUAIHOPE3UCTEHTHUMM
LWTaMamu S. aureus, AOCTOBIPHO BULA, HiXK NpY iHpeKL-
AX, BUKMKAHWUX YYTIMBUMM LUTaMaMMU.

OCHOBHMMM NpenapatamMu AN NiKyBaHHA iHOEKLIN,
CMPUYMHEHUX METULMNIHOPEIUCTEHTHUMM  cTadinoKo-
KaMu, € rnikonentuan. NMpote MOXAMBI BUNALKK, KON
LUTAMM, LLLO MAtOTb FEHETUYHWI MapKep CTIMKOCTI J0 me-
TULMAIHY, OEMOHCTPYIOTb in Vitro YyTAMBICTb A0 iHLWMX
AHTUOIOTKKIB, TAKMX AK aMiHOMNIKO3NAM, MaKPONiaN, NiH-
Ko3amiam Ta GTOPXiHONOHM, LLLO MOKe BYTU BUKOPUCTaHE
npw NikyBaHHI iHpeKLiN, BUKNMKaHUX MRSA-LUTamMamu.

Makponign i niHKo3amigm NpPoABAAIOTb BEINKY YyT-
NnBICTb 40 CTadiNOKOKIB. AMIHOMIKO3NAM MAOTb 3HAUYHY
AHTMCTAadiNOKOKOBY aKTMBHICTb. PTOPXIHONOHWN PIi3HATb-
CA 3a piBHEM aKTMBHOCTI, HanNpWKAag, aKTUBHICTb LM-
npodnokcauuHy i odaOKcaUMHY MOPIBHAHO HEBE/WKa,
asie BaXK/IMBA 3 KJiHIYHOI TOYKKM 30pYy. JleBodIOKCaAUMH,
MOKCUMGONOKCALUMH Ta iHWI GTOPXiIHONOHM BiA3HAYaOTbCA
BMCOKOK aKTMBHICTIO. TaKOXK aHTUCTadiIOKOKOBY aKTUB-
HIiCTb Ta KNiHIYHY ePeKTMBHICTb MatoTb Gy3MaieBa KNCIO-
Ta i pudamniumH.

Bak/IMBOKO PUCOKD METULMANIH-CTIKMX cTadioKoKiB
€ X BMCOKa 4YacToTa acoLiioBaHOi CTIMKOCTI 40 Pi3HUX
rpyn aHTMGioTMKiB. YacTo cnocTepiraeTbca acouiioBaHa
CTiMKiCTb 10 aMiHOMNiKO3MAiB, MaKpPOAIiAiB i NiHKO3amiziB.
YacToTa CTilKocTi 40 GTOPXiHONOHIB 3HAYHO KONIMBAETLCA
B Pi3HMX perioHax.

OAHWM 3 BaXK/IMBUX AOCATHEHb OCTaHHIX POKIB B aHTU-
6aKTepianbHili Tepanii € BNPOBaAKEHHSA B KNiHIYHY Npak-
TUKY NiHe3onigy. Lleli npenapaT BUMABNAE BUCOKY edek-
TUBHICTb LLLOAO BCiX BMAiIB CTadiNOKOKIB, HE3a1EXKHO Bif, iX
CTIKOCTI 40 iHWWX aHTUBIOTHKIB.

Enterococcus spp. Y pogai Enterococcus suginatotb
6inbwe 10 BUAiB, HiNbLUICTb 3 AKMX YKpaW pigKo 3yMOB/O-
IOTb MATONOrIYHI CTaHW B ntoanHu. Cepen, KNiHIYHMX i30-
natis 80-90% cknapae E. faecalis i 5-10% E. faecium. IHwi
BMAN, Taki K E. gallinarum, E. flavescens, E. casseliflavus,
E. hirae, matoTb 0bMmexeHe 3HaYeHHA.

EHTEPOKOKN MPUPOAHO MPUCYTHI B HOPMAJbHIN Mi-
KPpodAopi KULWEYHMKY NIIOAMHWU | 4acTO BMAINAKOTbCA 3
KNiHIYHOro maTepiany npu pisHMX 3axBoproBaHHAX. Oc-
HOBHMMW HO30/10TIYHUMM dOPMamK, NpPU AKUX BUA-
NAIOTb €HTEPOKOKM, € iHPEKLii CevyoBUBIAHWUX LWNAXIB,
paHoBi Ta iHTpPaabagomiHanbHI (0cobAMBO BaKi i nicnso-
nepauiiHi) iHbekuji, a TakoxK aHrioreHHi iHdeKuji. Y pis-
HUX perioHax YKpaiHM eHTePOKOKKN nocigatotb 3-4 micue
cepepn, 36yaHUKIB HaKTepiemii, Npu LbOMY iXHA 4YacToTa
CTaHoBUTb 6-11%.

DdaKTOpaMm pU3MKY EHTEPOKOKOBOI iHOEKLT € nepdo-
paLis TOBCTOI KULLKMK, TPUBANA iHTEHCMBHA aHTUGaKTepi-
aNbHa Tepania, BaKKi CynyTHi 3aXBOPHOBAHHA | CTaH iMyH-
HOI cynpecii y nauieHTa.

3pOCTaHHA YMC/Ia EHTEPOKOKOBUX iHPEKLN NoAcHIo-
€TbCA NPUPOAHOIO CTIMKICTIO eHTEPOKOKIB A0 6ifbLOCTi
aHTUOIOTKKIB, AIKIi BCE YacTille BUKOPMUCTOBYHOTLCA Y Ni-
KYBa/IbHUX 3aKaafax, a TaKoXK iXHIM BMparkeHWm agan-
TUBHMM MOTEHLa/IOM 10 PO3BUTKY PE3UCTEHTHOCTI WNA-
XOM MyTaLii (y BMNAAKy NeHiuuniHiB) abo 3axonsieHHs
naasmig-acouinoBaHux reHis (y BUNagKy amiHorikosunais
i rnikonenTtungis).

CyyacHi yABNEHHA NpPO naToreHe3 eHTEePOKOKOBUX
iHpeKuUin nepeasbayatoTb NOCNILOBHUIA PO3BMTOK ABOX
npouecis. Ha nepwomy etani KMWEYHUK NaALIEHTIB, WO
rocniTaniaoBaHi, KOJIOHI3YETLCA rOCNITa/IbHUMM LUTAMaMM
€HTEePOKOKiB. HasiBHICTb y UMX WTaMiB NPUpPOAHOI | Haby-
TOi pe3ncTeHTHOCTI A0 6araTbox aHTUHIOTKKIB 3abe3neuye
iM CeneKkTuBHI nepesarn B rocniTaibHUX ymosax. [lepe-
[aya i MOLMpPEHHA rocniTaibHUX LWTAmiB BigbyBa€eTbCA
yepes pyKM MeaMYHOro MepcoHasny, a TakoX 3a [ono-
MOrot0 MeAMYHUX NPWUAAAIB Ta YCTAaTKYBaHHA (TaKux sK
MaHeTn TOHOMETPIB, CTETOCKOMNM, €/1IeKTPOAM Ta iHLLI) i
NPOAYKTIB XapyyBaHHA. Ha LbOMY TAi BHACAIAOK 3HUMKEH-
HA NPOTUIHOEKLHOT pe3ncTeHTHOCTI abo 3acTocyBaHHA
iHBa3MBHMX NpoLeayp Yy YaCTMHM NaLieHTiB BiabyBaeTbCA
PO3BUTOK K/IHIYHO BMpPaXKeHUX iHbEKLiiHUX NpoLLeciB.
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Ha apyromy etani po3BUTKY KAIHIYHO BUPAXKEHOI iH-
deKuji eHTepoKoKK, MMOBIpHO, BepyTb y4yacTb Ti/IbK1 B
NOYaTKOBWX CTaAiAX, IHAYKYIOUM 3anasibHy peakLiio npwm
CUHEPTIMHUX B3aEMOZIAX 3 IHWKMMM MIKPOOpraHiamamu,
afne Hagani He BN/AMBAOTb Ha nepebir npouecy. Bkato-
YeHHA aHTMEHTEPOKOKOBMX NpenapaTiB 40 pexumy Niky-
BaHHA PO3BMHYTOI 3MillaHoOi iHdeKLi, TMOBIpPHO, He Mae
6yab-AKOro NO3UTUBHOIO ehEKTY.

Po3amaitTa npupogHoi YytamsocTi Enterococcus spp.
Ta iX HabyTa PE3UCTEHTHICTb YCKNAAHIOIOTb BUOIP aHTK-
6aKTepianbHOI Tepanii eHTepOKOKoBUX iHdeKLin. Lie oby-
MOB/IEHO, 3 0AHOr0 BOKY, NPUPOAHOID CTINKICTIO MiKpoO-
OpraHiamiB 40 LMPOKOro CNekTpy aHTUbaKTepiasbHUX
npenaparis, @ 3 iHWOro 60Ky, HeAOCTaTHbOK BMBYEHICTHO
€TioNOoriYHOro 3HaYEHHSA EHTEPOKOKIB Y AEAKNX iIHDEKLLAX.
3 BigOMMX NpenapaTiB eHTEPOKOKOBY aKTUBHICTb MatOTb
obmexkeHi npeacTaBHMKM beTa-nakTaMHUX aHTUBIOTUKIB,
rniKonenTMam, TeTPauMKAIHW (30Kpema [OKCULMKAIH),
MaKponign, xnopamdeHikon, HiTpodypaHu i pudamni-
UMH. LLloao ¢pTopxiHONOHIB, aKTUBHICTb BiZAHOCHO €HTEPO-
KOKiB crnocTepiraetbcs y 1eBoda0KCaLMHY, MOKCUdIOKca-
LMHY Ta iHLWKX.

Ba)KAMBO BiA3HAUYUTK, WO AUWe JANTOMILMH Npo-
ABNAE BIAHOCHY OGaKTepUUMAHY aKTUBHICTb CTOCOBHO
E€HTEPOKOKIB. Y3aranbHiotoun, edeKTUBHICTb 6ibLIOCTi
AHTUBIOTUKIB Yy NiKyBaHHI €HTEPOKOKOBUX iHEKL He-
[OCTaTHbO AOKYMeHTOBaHa. binbLicTb cnocTepeXkeHb €
Ve OKpeMMMW BUMNAZKaMM, @ KOHTPONbOBaHi A0CAi-
OXKEHHA NPAKTUYHO BiACYTHI.

Ha xifa eHTepoKOKOBUX iHpEKLiM NO3UTUBHO BM/MBa-
I0Tb TaKi NPOCTi 3aX04M, AK BUAA/IEHHA LEHTPA/IbHUX Be-
HO3HUX abo ceyoBUX KaTeTepis Ta epeKTUBHE XipypriyHe
NiKyBaHHA paH.

MoTtpeba y BMKOPUCTAHHI aHTUOaKTepiaiibHUX CXEM,
AKI MaloTb BaKTEPULMAHY aKTUBHICTb MPOTU EHTEPOKO-
KiB, BMUHUKAE Yy BUMNALKAX €HAOKAPANUTY, MEHIHTITY Ta iH-
deKuil, Wwo po3BnBalOTLCA Ha T/ HelTponeHii. HanbinbLw
BMPA3HUI BaKkTepuumaHui epeKT MoXKHa A0CAITU 3aCTo-
CyBaHHAM KOMbiHaL,ii 6eTa-nakTaMHUX aHTUDIOTKKIB abo
rnikonenTuAiB i amiHOrNiKo3nAie.

BukopucTtaHHA bakTepuumaHmMX KombiHaLii fo3BONAE
OOCATTU KNIHIYHOTO edeKTy HaBiTb y BUNAZKax eHTEPOKO-
KOBOT HaKTepiemii, CNpUUYNHEHOT KO/TOHI3aLLIEI LLeHTpalb-
HOro BEHO3HOrO KaTetepa. Lielt edpekt moxe bytn pocar-
HYTUI HaBiTb 6e3 BUaaneHHs iHpikoBaHOro KateTtepa.

Cepep, BCi€i pi3HOMaHITHOCTI 6eTa-NaKTaMHUX aHTNDI-
OTUKiB aHTUEHTEPOKOKOBY aKTMBHICTb MatOTb aMiHOMEHI-
UMAiHK, ypeigoneHiumniin (ocobamneo ninepauunid, ans
AKOrO HaKOMWYEHWA HaWbinbluMIA [0CBIA), TUKAPUMAIH
i KapbaneHemu. MpoTe aKTUBHICTb LUMX NpenapaTiB cTo-
COBHO €HTEPOKOKIB 3HAaYHO HMXKYA, HiXK Y BiAHOLIEHHI A0
iHLIMX FPAaMMO3UTUBHUX MIKPOOPraHi3miB.

AMiHONEHIUMNIHK (TaKi AK amniyuniH i amiHoneHi-
UMAiH) MaloTb MiHIManbHY MPUrHIYYOYY KOHLEHTPaLLito
(MTMK) Ha ofHe po3BeAeHHA HUXKYY, HiXK Y 6eH3uaneHium-
NiHy. AKTUBHiCTb KapbaneHemiB BigHocHO Enterococcus
faecalis Bignosigae akTMBHOCTI NeHiLMAiIHY, ane CTOCOBHO
Enterococcus faecium BoHa HMXKua.

MiHimanbHa nNpurHivyytoya KoHueHTpauia (MMK) ami-
HOINIKO3UAB BiAHOCHO EHTEPOKOKIB 3a3BMYali Bapitoe
Big, 6-8 mKkr/mn go 500-1000 mKr/mn ana pisHux npea-
CTaBHMKIB L€l rpynu aHTMGiOTMKIB. MOpPIBHAHO HM3bKa
AKTUBHICTb aMiHOMIKO3MAIB BIAHOCHO EHTEPOKOKIB NOAC-
HIOETbCA GaKYNBTAaTMBHO aePOBHMM XapaKTepom meTabo-
Ni3my Ta HeAOCTAaTHbOK MPOHUKHICTIO 30BHILLHIX CTPYKTYP

MiKpOOpraHiamy. B ymoBax in vitro BUCOKi KOHUeHTpau,i
amiHOMiKo3MAiB AatoTh BaKkTepuuUaHUIA epeKT, npoTe ix
3aCTOCYBaHHA B TaKMX KOHLEHTPALLAX HEMOX/IMBE Yepes
TOKCHYHICTb.

AIK BXKe 3a3HAYeHo, CTiNKICTb EHTEPOKOKIB A0 amiHO-
TNiKO3UAIB BUHWKAE Yepe3 HeAOCTATHIO NMPOHUKHICTb 30B-
HILWHIX CTPYKTYP UMX MiKpoopraHiamis. lNpoTe 3a Bnau-
By 6eTa-nakTamMHUX aHTUBIOTMKIB MPOHMKHICTb 3HAYHO
NigBULLYETLCA, | aMiHOMIKO3UMAM MOYMHAOTb BUABAATU
bGaKTepUUMAHY Ail0 NMPW KOHLEHTPaLiaX, AKi JOCAXKHI Y
CMPOBATL, KpoBi. B3aemogia amiHornikosuais i 6eTta-nak-
TaMiB LLLOAO EHTEPOKOKIB € OAHMM 3 PiAKICHUX NPUKAALiB
CMPaBXHbOTO CMHEepriaMmy aHTMOIOTKKIB. MpoTe B ymoBax
BMCOKOI CTIMKOCTi 40 aMiHOMIKO3MAiB, @ TAaKOX Y BUNaA-
Kax CTiMKoCTi g0 6eTa-nakTaMHUX aHTMBIOTUKIB, CUHep-
ri3am i 6akTepuumaHUi edeKT He BUABIAIOTHLCS.

MnikonenTnamM, AK BaHKOMILMH i TeMKoMAaHiH, Tpa-
AVUINHO BBaXKaloTbCA NpenapaTtamu nepLioro subopy y
NiKyBaHHi €HTePOKOKOBUX iHPEKLi, CNPUYMHEHUX LWITa-
MaMM MIKpOOpPraHi3miB, fKi CTiliKi g0 6eTa-nakTaMHUX
aHTMbioTKKIB. ONA AOCATHEHHA 6akTepuumaHoro edekTy
peKkomeHAyeTbcA KOMBiHYBATU rikonenTuamM 3 amiHomi-
KO3nZamu.

3 aHTMbaKTepiaNbHUX NpenapaTis iHWKWX Fpyr, AKi J03-
BOJIEHI ANA 3aCTOCYBaHHA B YKPaAiHi Ta LOCTYMHI Ha PUHKY,
AKTUBHICTb in Vitro BUABNAIOTb TETPALMKAIH, MaKpoign
(3a BMHATKOM niHKO3amigiB), xnopamdeHikon, HiTpody-
paH i pudamniumH. Bci Ui npenapatM matoTb BUKIOYHO
6aKTepiocTaTMYHY aKTMBHICTb. [aHi Wwoao ix 3actocyBaH-
HA B MoHOTepanii abo KombiHOBaHIW Tepanii obmeKeHi
OKPEMMMW CMOCTEPEKEHHAMM, | KOHTPONbOBAHMX Ki-
HiYHWMX BMNpobyBaHb He NpoBoamaoca. BapTto Big3Hauu-
TW, LLLO 3aCTOCYBaHHA pudamMniLMHy B MOHOTepanii Moxe
NPW3BECTM A0 LBWUAKOI CeNeKL,ii CTiMKOoCTi.

[o HOBMX aHTMBIOTUKIB, WO [A03BOMEHI A/1A 3acTo-
CyBaHHA B YKpaiHi i MOXyTb BUPIWNTK BinblicTb npo-
6nem, NoB’A3aHNX 3 NiKyBaHHAM E€HTePOKOKOBUX iHdeK-
Ui, HanexaTb Mepwunin NpeacTaBHUK OKCA30/igMHOHIB
- NiHe30NiA, a TaKOXK JANTOMILMH | OpuUTaBaHUMH. eBHi
NepcnexkTMBM MOXKyTb ByTW TaKOX MOB’A3aHi 3 HOBUMMU
bTOpPXiHONOHAMM, AKI XapaKTepu3ytoTbCA MigBULLEHOD
QHTUIPAaMMO3UTMBHOIO aKTUBHICTIO, @ TAKOX KeTosligamu
Ta iHribiTopamu nentnannaedopminasu.

OTXKe, 3 OM1A4Y Ha OYEeBMAHY TEHAEHLi 40 nowwu-
peHHA cepes, eHTEPOKOKIB CTIMKOCTI A0 BiZOMWMX aHTU-
6aKTepianbHUX NpenapaTiB, HaCTae HeobXigHiCTb y BNpO-
BaJKEHHI B KNiHIYHY MPAKTUKY aHTMBIOTMKIB 3 HOBUMM
MeXaHi3amamu aii.

Cimelicmeo Enterobacteriaceae. TMpeactaBHUKK Ci-
melicTBa Enterobacteriaceae, Bigomi TakoX AK eHTepo-
6aKTepii, rpatoTb KNHOYOBY POJb B iHOEKLINHMX 3aXBOPIO-
BaHHAX NtoanHMU. Lle cimelicTBO BKAtOYAE Hinblue TPbOXCoT
BMAIB MiKpoopraHiamiB. OgHaK AeAKe noserweHHA CTa-
HOBMUTb TOM aKT, L0 HOBI BUAM i poan eHTepobaKTepii
MatoTb 06MeXKeHe 3HaYeHHA B NaTONOFii NIOANHM, OCKiNb-
KM AefKi 3 HUX ICHYIOTb /iMLe Y HAaBKOIMLLHbOMY Cepefo-
BULLi ab0 B TBapUH.

EHTepobakTepii € oAHWMM i3 OCHOBHMX KOMMOHEHTIB
KMLLKOBOI MiKpopiopu NtoAMHU. Xo4a BOHM € KOMEHCca-
JTAMM KMLLKOBOTO TPAKTY, MPY NOTPANJIAHHI B iHLWi IOKYCK
opraHiamy, ocob/mMBO B CTepWUbHI AiNAHKK, 6arato eH-
TepobakTepii MOXyYTb BUABAATU MATOreHHi BAaCTUBOCTI,
CMPUYMHAIOYM iHOEKLIMHI 3aXBOPHOBAHHA Pi3HOI TAX-
KOCTi.
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Ponb npeacTaBHUKIB PisHUX poaiB eHTepobaKTepint y
BMHUKHEHHI MO3aKMLIKOBUX iHOEKLIN NOAMHU BXKe [0-
cnigykeHa. LLi MiKpoopraHiamu matoTb pag, Bipy/JIEHTHUX
daKTopiB, AKI CNpuAIOTb IXHIM aaresii A0 YLWKOAKEHUX
enitenianbHUX KAITUH Ta iHAYKLUii NpOoTM3ananbHUX Lu-
TOKiHiB. [0 uMx poaiB HanexaTb: Escherichia, Klebsiella,
Enterobacter, Citrobacter, Serratia, Proteus, Providencia,
Morganella. He3aatoum Ha BENUKY KibKICTb AaHMX, AKI
NiATBEPAKYIOTb €TIONONYHY 3HaYyLWiCTb LMX MIKpoop-
raHiamiB, NMOTPIOHO CEPO3HO OLHIOBATM iXHIO KJiHIYHY
BaXK/IMBICTb Y KO}KHOMY KOHKPETHOMY BMMAAKY, NOYNHa-
04U 3 BUAINEHHA X 3 NEPBUHHO HECTEPU/IbHUX OKepen B
OpraHi3mi ntogMHN.

EHTepobakTepii He BigirpatoTb 3Ha4yHOI poni y 3a-
XBOPIOBAHHAX BEPXHIX AMXaNbHUX LWAAXIB Ta LWKipK 3
M AKMMW TKAHWHAMM, ane BOHMU CTAlOTb Ay*KEe aKTUBHU-
MW Mpu rocnitanbHux iHdekuiax. OcobanBo BUAINAETLCA
Escherichia coli, aAka 4acTo KOHKYpPYE 3i cTadinoKoKamu 3a
nepLe micue 3a nowwmpenicTto. Lia 6akTepia moxe cnpum-
UYMHATK CePMO3HI iHbEeKL,ii BEPXHiX AMXa/bHUX WAAXIB, ce-
YOBMBIAHWUX LWNAXIB, paH Ta iHTPaabaoMiHaNbHUX IHPEK-
Lin. IHGEeKuiHMIA NpoLec MoXKe CTaTh reHepanisoBaHMM
HEe3a/IeXKHO Bif, NOYAaTKOBOroO BOrHMLA iHbEKL;i.

OQfHi€l0 3 TMNOBMX XapaKTEPUCTUK rOCMiTaIbHOro ce-
pefoBuLa € eNliMiHALLIA FPaMNO3UTUBHOI MiKpodiopw 3
BEPXHiX ANXANbHUX LWAAXIB Ta WKIPHMX NOKPMBIB, 3aMiHa
il rpamMHeraTMBHMMM MIKPOOPraHiaMammn, 30Kpema eH-
TepobakTtepiamun. Llei npouec BigdyBaeTbca WBMALIE Ta
Mae Bi/ibll BUPAXKEHUI XapaKTep y rocnitanisoBaHux na-
LiEHTIB NiA, BNIMBOM aHTUBIOTHMKIB.

Mpu po3raai NPUPOAHOT AKTUBHOCTI HeTa-NaKTaMHMX
aHTMbioTKKIB Woao Enterobacteriaceae Bax/MBO Bpaxo-
ByBaTM 0COB6/IMBOCTI UMX MiKpoopraHiamis. lMo-nepue,
yepes MANONPOHWUKHY 30BHIiWHIO MeMbpaHy Ana npu-
POAHMX NEHILMANIHIB Ui aHTUBIOTUKM He € ePpeKTUBHUMM
ONA NiKyBaHHA BignosigHWX iHeKuil. Mo-apyre, rpam-
HeraTuBHi 6aKTepii MaloTb reHU y CBOI XPOMOCOMI, WO
KoaytoTb beTa-nakTamasu, ocobmBo Kaacis A abo, 3 Kni-
HiYHOI TOYKM 30pYy, Knacy 3. MpoayKuia umx bepmeHTis
BM3HAYa€E CMNEKTP NPUPOAHOI YYT/IMBOCTI OKPEMUX POA,iB
eHTepobaKkTepiit Ao 6eTa-nakTamis .

OAHWMM 3 HaMBaXKAMBILLMX MeXaHi3MiB HabyToi pe3nc-
TEHTHOCTI € MPOAYKLiA eHTepobaKTepiaMM MNAA3MIAHUX
6eTa-naKkTaMas Kiacy A LUMPOKOTO i PO3LUMPEHOrO CREK-
TpiB Aji. beTa-nakTamasu LWMPOKOTo CNEKTPY Aii pyNHYHOTb
neHiuuniHK i uedanocnopuHm | NoKoniHHA, a beTa-naKkra-
Ma3su PO3LUMPEHOrO CNEKTPY Al TaKOXK PyrHYOTh Leda-
nocnopuvHu lI-IV nokoniHHaA. Lii depmeHTN He BNAKBaOTbL
Ha KapbaneHemasw i LedpamiynHu.

B 3aneXKHOCTI Bif, XapaKTepy eKcrnpecii XpOMOCOMHMUX
6eTa-naktamas, eHTepobaKkTepii MOXKHa po34invTK Ha
KinbKa rpyn.

[o nepLoi rpynu Hanexatb Escherichia coli Ta Proteus
mirabilis, ki € yyTAMBMMMK A0 BCiX 6€Ta-NaKTaAMHUX aHTU-
6iOTUKIB, 32 BUHATKOM MPUPOAHWUX | HANIBCUHTETUYHMX
neHiuyniHocTabinbHUX neHiuuninie. LWoao uytamsocTi
[0 uedanocnopuHis | NOKOMIHHA, BOHA MOXKe BapitoBaTy,
ane KniHiyHe 3Ha4yeHHsA UMX aHTUBIOTUKIB BE/IMKE, OCKiNb-
Ku npeactaBHUKM |I-IV noKoniHb MatoTb iCTOTHO BULLY aK-
TUBHICTb.

AKTMBHICTb amiHO-, KapboKcu-, ypeigoneHiyuniHis
Ta uedanocnopmHis | NOKoNiHHA obmexkeHa po3noBCto-
OYKEHHSIM HabyTol PEe3nCTeHTHOCTI, CNPUYMHEHOI Npo-
OYKUieo nnasmigHux 6eTta-naktamas, ski pymHyOTb aH-

TMbaKTepianbHi NpenapaTv Ta NPU3BOAATbL A0 PO3BUTKY
AHTMOIOTUKOPE3NUCTEHTHOCTI.

3anekHO Big, TAXKKOCTI Ta XapaKkTepy iHpeKuii (rocni-
TasibHa abo nosanikapHaAHa), 419 eMNiPUYHOrO NiKyBaHHSA
iHpeKLiN, CNPUYMHEHMX MIKPOOPraHi3Mamm AaHoi rpynu,
MOXYTb ByTV BMBPaHI iHribiTop3axuweHi neHiLmuniHm (Tn-
KapumiH/knasynaHat) abo uedanocnopuHm II-V noko-
NiHHA.

Klebsiella spp, Proteus vulgaris, Ta Citrobacter diversus
NPUPOAHO NMPOAYKYIOTb HEBEJIMKY KiZIbKICTb XPOMOCOM-
HUX beTa-nakTamas Knaacy A. HaBiTb 3@ HM3bKOro piBHA
npoaykKuii, ui depmeHTM MOXKYTb TiAponi3yBaT amiHo-,
KapboKkcu-, ypeigoneHiumnibm, a Takox LedanocnopmHm
| noKoniHHA. beTa-nakTamasu Proteus vulgaris epeKkTMBHO
rigponisytoTb LedanocnopuHm Il nokoniHHA. Tomy, nepe-
NliyeHi MiKpoopraHiamu BUABAAIOTb HaMbINbLLY NPUPOAHY
YyTAMBICTb A0 UedanocnopuHiB II-V nokoniHb (3o0Kpema
uedTtasngum), iHribitopsaxmweHnx neHiuniHie (Hanpu-
Knag, TMKapuuiiH/knasynaHaTt), MoHobaKkTamiB i Kapba-
neHemis.

Enterobacter spp., Citrobacter freundii, Serratia spp.,
Morganella morganii, Providencia stuartii, Aki € TMnosu-
MM rocniTaibHUMM NaTOreHamu, BifAHOCATLCA A0 OAHI€El 3
HaMbiNbL CKNAZHMX FPyn eHTepobaKTepin ans NikyBaHHA
6eTa-NakTaMHUMK aHTUBIOTMKamK. Ui mikpoopraHizmm
XapaKTepm3yoTbCA HAYKLIEID XPOMOCOMHUX beTa-nak-
Tamas Kaacy C. OcKinbKku amiHoneHiunninm i uedanocno-
PUHM | MOKONIHHA € CUIBHUMW IHAYKTOPAaMM, MIKpOOp-
raHisMmM CcTatoTb CTiMKMMKM A0 Hux. Uedanocnopunu I
MOKOJIIHHA, XO4 | MEHLLOIO MipOIO, iHAYKYIOTb XPOMOCOMHI
6eTa-naKkTaMasm Knacy 3, ane He MOXKYTb BBaXKaTucA nep-
WMMKN BUBOPOM AN NiKyBaHHA iHOEKLM, Lo CNPUYNHSA-
I0TbCA Li€t0 rpynoto mikpoopraHiamis. LledanocnopuHu
I1I-V nokoniHHA, MoOHOBaKTaMu, KapboKceu- Ta ypeigoneHi-
LUAiHM cnabo iHAYKYIOTb CUHTE3 XPOMOCOMHMX BeTa-nak-
TaMas i NpoABAAIOTb BUCOKY aKTMBHICTb. KapbaneHemu
€ CUIbHUMW IHOYKTOPaMM, ane 3a/ULATbCA CTIMKUMU
00 Aji depmeHTiB, WO AeMOHCTPYETLCS iXHbOK BUCOKOH
NPUPOLHOI aKTUBHICTIO.

€EANHNMM KNnacamm beTa-NakTamMHUX aHTUBIOTUKIB, sKi
36epiratoTb CBOK aKTUBHICTb MPOTU FiNEPNpPOAYLEHTIB, €
uedanocnopuum IV-V nokoniHb i KapbaneHemu.

dTOpXiHONOHM (CTIMKICTb A0 UMNPOIOKCAUMHY Y
wramis Escherichia coli, Proteus mirabilis, Klebsiella
pneumoniae, WO BUAiNEHI B Pi3HUX perioHax YKpaiHu,
cTaHoBuna 7,6-13,2%) Ta amikauuH NposABAAOTb BUCO-
Ky aKTMBHICTb NpOTW Hahbinbw TMNOBUX eHTepobak-
Tepin, AKi 3ycTpiyaloTbCA B XipypriyHMX CTauioHapax,
Takux Ak Escherichia coli, Proteus mirabilis Ta Klebsiella
pneumoniae.

B aHTMbGaKTepianbHit Tepanii TaKoX BUKOPUCTOBY-
10Tb NpenapaTh, CNPAMOBAHI Ha KOHKpeTHI 6aKTepii abo
ixHi rpynu. Cepes, HUx 6aKTepiodaru, Taki AK CTPenToKo-
KOBUM, CTadiIOKOKOBUIN, NPOTENHUI, Koni-dar, a TaKoX
KOMM/IEeKCHi darun, HanpuKknag, niodar, Wo cKAafaeTbea 3
[OEKiNbKoX BMAiB 6aKTepiodaris. 3a 4ONOMOroo NacuBHOI
iMyHi3auii BBOAATb aHTUCTadiNIOKOKOBUI Y-T0BYAIH, a
TaKOX Pi3Hi BUAM NNasm, Taki AK rinepimyHHa aHTUcTadi-
JIOKOKOBA Ta @aHTUCMHbOTHIMHa.

Mpouec pAe3iHTOKCMKaLii. BKAOYaE Pi3HOMAHITHI
MeToAM, AKi MOCTYNOBO CTalOTb CKAAAHIWMMKU Ta edek-
TUBHILWUMMUW: BBEAEHHA COJIbOBUX PO3YMHIB  LUAAXOM
iHQY3ii; 3acTocyBaHHA meToay ¢OPCOBAHOIO Aiypesy;
BUKOPUCTAHHS [OE3iIHTOKCMKALiIMHUX PO34YMHIB; eKcTpa-
KOpnopasibHi MeToan AeTOKCUKaLLii.
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IMyHOKOpuryBanbHa Tepania. [na imyHomoayna-
Lii 3aCTOCOBYIOTb Pi3HOMaHITHI NpenapaTu. HaluacTiwe
BMKOPUCTOBYIOTbCA iHTEPPEPOH, NEeBamMi3os, TUMANIH,
TiMO3MH Ta T-akTMBiH. OCTaHHIM Yacom ocobamBy yBary
NPUAINAITD LMTOKIHAM, WO CTBOPEHI METoAaMM reHHOT
iHXKeHepii, 30Kpema iHTepaelikiHam. Lii pe4oBUHU MatoTb
LUMPOKI MOKa3aHHA A0 3aCTOCYBaHHA Npu imyHoaediunT-
HUX CTaHax. Y KAiHIYHi NpaKTULi HalbiNblWw NoWwWMpeHnMm
€ /IIOACbKUIA PEeKOMBIHaHTHUIA iHTepnelKiH-1 («beTanei-
KMH») i iHTepnenkiH-2 («POHKOMENKiH»). AKTUBHY iMyHi-
3alil0 @aHAaTOKCMHAMW 11 BaKLMHaMM BMKOPUCTOBYIOTH 3
npoodinakTM4yHO MeToto, Wob NiaroTyBaTM opraHiam go
CaMoCTIiliHOT 60pOTbOU 3 iHDEKLiErO.

MpoTtusananbHa Tepania. NpoTu3ananbHa Tepanis He
€ OCHOBHMM METOZOM /liKyBaHHA PaH i 3aCTOCOBYETHCA
BiAHOCHO piAKo. BoHa nonsArae y BBeAeHHI Nnpenaparis i3
rpynu caniumnatie, CTEPOiIgHMX i HECTePOigHMX NPOTU3a-
nasbHKX 3acobis. Lli 3axogn cnpsAMOBaHi Ha 3MEHLUEHHA
NposBiB 3anafeHHA, HabPAKY, a TAKOX NiABULLEHHA nep-
¢ys3ii Ta oKcureHau,ii TKaHWH HaBKOJ/IO PaHMU, WO NOINWYE
iXHIM meTabonism. Lle cnpusae weuglomy yTBOPEHHIO
NiHil gemapKaLii Ta OYMLLEHHIO Bif, HEKPO3Y.

CumnTomaTtuyHa Tepania. Y ¢asi 3ananeHHs, yepes
HabpAK TKAHMH, 3a3BMYAN BUHWKAE HONbOBUIN CUHLPOM.
Tomy npu HeobXiAHOCTI BBOAATL aHANTETUKM, 3a3BUYAN
HEeHapKOTUYHI. MpKn nigBULLEHiM TemnepaTtypi Tina 3a-
CTOCOBYHOTb }KapO3HWUKYBabHI NpenapaTtu. Mpu 3HaYHiIN
KPOBOBTPATI NPOBOAATb NepenBaHHA KpoBi, Ti Komno-
HEHTIB Ta KPOBO3aMiHHUX PO34MHIB. Y pasi BEIMKUX paHO-
BUX AedeKTiB, AKi NpU3BOAATb A0 BTPATK piavHK, Bifkis
Ta eNIeKTPONITIB, B iIHPY3ilHY 3aMiCHY Tepanito BK/IOYalOTb
6iNKOBI rigponizaTv, HaTMBHY NIa3My, CyMilli amiHOKMC-
10T Ta NONIIOHHI PO34YMHM. Y 3ara/ibHO3MILHIOBa/IbHY Te-
panito BXoAATb BiTamiHM pi3HMX rpyn (3okpema P, B, E, A)
Ta CTUMYNIATOPU pereHepalii (Hanpukaaa, MmeTuaypaumn,
MEHTOKCK/, Kanito opoTat, aHaboniyHi ropmoHu). Y xBo-
pUX 3 BUPAXKEHUMUM NOPYLUEHHAMMN OYHKLT pisHMX opra-
HiB Ta CMCTeM BHACANiLOK TPaBMM abo yCKNaAHEHb rHiMHOT
paHuM HeobXiZHO NPOBECTU iXHIO KOPEKLito.

3ananbHi npouecu, He ANBAAYUCL HA AOCATHEHHSA iH-
CTPYMEHTA/IbHOI AiarHOCTUKM, XipypriyHMX TEXHOOTIN i
BMKOPUCTAHHA BMCOKOEDEKTUBHUX aHTUMIKPOOHMX npe-
naparTiB, 04Hi 3 HalbiNbLl YacTo BUABAEHMX Y rocnitani-
30BaHMX XBOPWX. 3anajbHi iHOEeKLii BUHWKaOTb BHACI-
[OOK MOPYLIEHHA 3axXUCHUX Bap’epiB Nif Yac NnpoBeAeHHA
iHBa3MBHMX NpoLeayp — TpenaHaLii Yepena, imnaaHTaLii
OpeHaiB, cniHasbHOI NyHKLji/aHecTesii, BiAKPUTOI Ye-
penHo-mMo3KoBOI TpaBMM abo remaToreHHOro nowmupeH-
HSi eKCcTpaKpaHianbHOi iHeKLii, HaliyacTie — HO30Ko-
MiaNIbHOrO MOXOAKeEHHA. Tomy 3anafibHi YCKAAAHEHHA
y NauieHTiB XipypriyHoro npodinto HasMBaloTb BHYTPIL-
HbO/IKAPHAHMMU. abo HO30KOMiaslbHUMK, TOOTO, NOB's-
3aHMMM 3 HAZAHHAM MeaMYHOT Jonomorn. NpoBeaeHHA
MOHITOPUHTY MIKpOdNOpU, BUAINEHOT 3 PaH, € BaXKIUBUM,
afiXKe Le € OCHOBOI NPaBW/IbHOTO i PaLioHaIbHOTO Npu-
3HaYeHHs aHTMBaKTepiabHUX NpenapaTiB A1 NiKyBaHHA
XBOPWUX.

AHTUBIOTUKOPE3UCTEHTHICTD  BMPOLOBXK TPWMBAsIOro
yacy € npiopuTeTHoto Npobaemoto BOO3. i akTyanbHicTb
NiACUNIOETBCA HEPALLOHAIbHUM CMOMXMBAHHAM aHTUGIO-
TUKiB. CTiliKiCTb 40 aHTMMIKPOOHUX MpenaparTiB € 3arpo-
3010 An1a obasbHOro 340p0B’A i LLOPOKY NPU3BOAUTL
[0 MiZIbIMOHIB cmepTelt y Bcbomy CBIiTi. HenpodeciliHe Ta
HagMipHe BUKOPUCTAHHA aHTUBIOTMKIB CNpUAE NnowmpeH-

HIO aHTUMIKPOBHOI PE3UCTEHTHOCTI Ta HEraTUBHO BM/IU-
BA€ Ha e(PEKTMBHICTb UUX KPUTUYHO BaXKIMBUX JiKiB.

Ona agMmiHicTpyBaHHA aHTUMIKPOOHMX npenapaTis
Ha MmicLeBOMYy, HalLioHa/IbHOMY Ta [106anbHOMY PiBHAX
i BMEHLLEHHA MOWMPEHHS aHTUMIKPOBHOT pPe3nCTEHTHO-
cTi, 6yna po3pobneHa Knacudikais aHTMBIoTUKIB Access
(moctyny), Watch (cnoctepeskeHHs), Reserve (pesepsy)
(AWaRe), oe aHTMBIOTMKM KnacudikyloTbCa 3a Pi3HUM
cTyneHem popmMyBaHHA NMOTEHLiany Pe3NCTEHTHOCTI, o6
NiAKPECNTIN BAXKJIUBICTb iX HAZIEXKHOTO BUKOPUCTAHHA.

lpyna poctyny Access. [lo Li€i rpyny BXoAATb aHTK-
6iOTMKM, AKI MAOTb AaKTUBHICTb MPOTU LUMPOKOTO CNEKTPY
NOLUMPEHUX YYTIMBUX NATOTEHIB. @ TAKOX AEMOHCTPYHOTb
HUMKYMI NoTeHLian GOPMYBaHHA PE3UCTEHTHOCTI, HiXK aH-
TMHBIOTUKM B iHLWIMX rpynax. BubpaHi aHTMBIOTUKKM rpynun
Access (mocTyny) peKoMeHA0BaHi ik OCHOBHI NpenapaTu
nepLoro abo Apyroro BM6OPY A5 eMNiPUYHOTO NiKyBaH-
HA.

lpyna cnocrepexkeHHAa Watch. Lla rpyna Bkatovae
AHTUBIOTUKM, AKI MaloTb BULLMIA NOTeHLian GopmMyBaHHA
PEe3UCTEHTHOCTI, i BKNtOYAE BiNblUiCTb HANNPIOPITETHIWNX
areHTiB cepef, KPUTUYHO BAXK/AMBUX MNPOTUMIKPOOHMX
npenaparis 418 MeAULUMHM HOANHN Ta/4n aHTUBIOTUKMN.
AKi MatoTb BiZLHOCHO BUCOKWUI PU3UK PE3UCTEHTHOCTI. Bu-
6paHi aHTUBIOTUKM FrpynKn CNOCTEPEXKEHHS PEKOMEHA0BA-
Hi AK OCHOBHI BapiaHTV eMNiPUYHOrO NiKyBaHHSA NEPLUOro
abo gpyroro Bubopy A1a obMmerKeHoi KinbKocTi cneundiy-
HUX iHEeKUN.

lpyna pe3sepsy Reserve. Lia rpyna Bk/ioyae aHTUbIO-
TUK Ta KNacu aHTUBIOTUKIB, sIKi Clig, BUKOPUCTOBYBATU ANS
NiKyBaHHA NiaTBEpAKEHUX abo Niao3prtoBaHUX iHDEKLiN,
CNPUYUHEHUX MYNBTUPEIUCTEHTHUMM MiKpPOOpraHiama-
MW. AHTMBIOTMKM pe3epBHOI rpynu cnig, posrnagatn Ak
BaPiaHTM «OCTAHHbOT IHCTAHLLiI».

Abu po3s’azyBaTu npobnemy Ha piBHI 3aKnagis oxo-
POHM 340pPOB’A, AKI HAaZATb MeANYHY AOMNOMOry B CTa-
LioHapHMX yMmoBax, B YKpaiHi byna po3pobneHa IHCTpyK-
Lia 3 BNPOBagKeHHA agMiHICTPYBaHHS aHTUMIKPOOHMX
npenapartiB B 3aK/1afax OXOPOHU 340pOB’A, AKi HaJaTb
MeZMYHY LONOMOTY B CTALLIOHAPHMX YMOBAX, 3aTBEpAKe-
Ha Haka3zom MiHicTepcTBa OXOpOHK 340p0B A YKpaiHu 03
cepnHAa 2021 poKy Nel1614.

Ha ocHOoBi OTpMMaHUX AaHUX AxKepen nitepatypu
MOKHA 3anponoHyBaTW HACTYMHi 3axo4u nonepeayKeH-
HSl MOLUMPEHHA MIKpOOpraHi3amiB 3 aHTUMiIKpobHoto pe-
3UCTEHTHICTIO: 1) BNPOBAAKEHHSA HALiOHA/NbHOMO MaaHy
A ana 60poTbby i3 PE3UCTEHTHICTIO A0 AHTUMIKPOBHMX
npenapatiB Ha 3aKOHOAABYOMY PiBHi; 2) opraHisauis no-
CTIHOrO cnocTepesKeHHa 3a iHPeKUisMKN Yy BiagineHHAX
NiKapHi, 30YAHMKM SKUX PE3UCTEHTHI 40 aHTUMIKPOBHMX
npenaparis; 3) NpM3HaYeHHA aHTUMIKPOBHMX Npenaparis
TiNIbKM nicna niaTBeparkeHoi bakTepianbHoi iHbeKUji; 4)
3aCTOCYBAHHA i NMPU3HAYEHHS aHTUMIKPOBHMX npenapa-
TiB TUX Fpyn, AKi MatoTb MEHLUWI NoTeHLian popMyBaHHA
PE3UCTEHTHOCTI; 5) NpUtoM aHTUMIKPOBHUX Npenaparis
Ta iX BigNYyCK 3 anTeK Ti/IbKM 332 NPU3HAYEHHAM NiKapAa 3
YiTKUM SOTPMMaHHA [03YBaHHA Ta CNOCOby BBeAEHHS; 6)
BCTQHOBJ/IEHHA KOHTPO/IIO 33 AOTPUMAHHAM MEAUYHUMM
npaviBHUKaMW FiriEHN PyK, CTaHAAPTIB Aornagy 3a nadi-
€HTAMM, HarNAL 32 NMOLUMPEHICTIO KaTeTep-acoL,iioBaHUX
iHbeKLUin; 7) po3pobKa Ta AOCNIAKEHHA HOBUX aHTUDIO-
TUKIB 3 MEHLUMM NoTeHLias oM GOPMYBaHHAM A0 HUX pe-
3UCTEHTHOCTI.
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BUCHOBKM. PU3YETLCA MONIPE3UCTEHTHICTIO A0 aHTUBaKTepiasbHUX
TakMM YMHOM, Ha OCHOBI aHasi3y AAHWX JITEPATYPU  npenapaTis, WO NOTPebye 3axOAiB AK HaLLiOHANbHOTO,

BCTaHOB/IEHO, WO NAaTOreHHI MiKPOOPraHi3Mu BUAINATb- 13k MICLLEBOrO PIBHSA LLOAO NOMNEPEeAKEHHS MOLMPEHHS
CA 3 paH 3HAYHOI YaCTUHM NALEHTIB XipypriyHoro npodi- TaKUX MIKPOOPFaHi3mi8

N0 Ta NpeACTaB/eHi rpaMHEeraTMBHOIO Ta rPaMno3nTMB- .
MepcneKkTMBM NOAANBLUNX AOCNIAMKEHD.

Hoto dnopoto. MNposigHnmu npeactaBHMKkamu € Klebsiella | 6xini 6
pneumoniae, Acinetobacter baumannii, Staphylococcus CHYE BE/Mka HEODXIAHICTE NOAanelloro nornobne-
aureus, Pseudomonas aeruginosa Ta Enterococcus HOTO BUBYEHHS NOWMPEHHA aHTUGIOTMKO PE3NCTEHTHOCT]

faecalis. MepeBaxHa BiNbLLICTb WTaMiB MiKpOOpraHiamis, MIKPOG/IOpK paH, fKa HeraTMBHO BNIMBAE HA edeKTuB-
AKi € NPUUYNHOI IHDEKLINHUX YCKNAAHEHD PaH, XapaKTe-  HiCTb LiMX KPUTUYHO BaXKAMBUX NiKiB.
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AHTUBIOTUKOPE3UCTEHTHICTb MIKPO®J/IOPU PAH IO AHTUBAKTEPIAJ/IbHUX NPEMAPATIB Y MALJIEHTIB
XIPYPFIYHOTO MPODINIO TA 3AXO4M MO ONTUMISALLIT IX BAKOPUCTAHHA

NonTtopanasnos B. A., Kosanb T. |., BogHap B. A.,Isiomcbka O. M.,

MpuiimeHkKo H. 0., MapueHko O. T, 3gop O. |., MenbHuk K. A.

Pe3tome. PaHa — Le 6yab-AKe MexaHiuyHe yLWKOAXKEHHA OPraHi3mMy, Lo NPU3BOAUTL A0 NOLWKOAMKEHHSA LiNiCHOCTI
LWKipy abo cnn3oBux 06010HOK. TaKi YLLIKOAKEHHA MOXKYTb BNIMBATU Ha IMMOLWI TKAHWHM, BKILOYAOYM MO3OK, Mne-
YiHKY, WAYHOK, KUWEYHMK, HUPKW Ta iHLI OPraHu i CUCTEMMU.

Bak/1MBOIO XapaKTEPUCTMKOK PaHM € CaMe MOPYLUEHHA LiNiICHOCTI MOKPUBHUX TKAHMH, WO BiAPI3HAE il Big iHWMX
BMAiB TPAaBM, TaKUX AK 3abii, po3punB abo po3TArHEHHS.

MPOHMKHI NopaHeHHA € HabiNbL cepho3HMMM Ta Hebe3neyHUMU. Y pasi NOLIKOANKEHHA rPYAHOT KNITKN MOXAN-
BUIA PO3BUTOK NMHEBMOTOPAKCY Ta reMOTOPAKCY, AKi BUABAAIOTHCA 33 AOMNOMOrO PEHTrEeHIBCbKOTo obcTeKeHHs. Mo-
paHeHHA YepeBHOI MOPOXKHUHN MOXKYTb MPU3BECTU A0 NOLIKOAMKEHHA MOPOXKHMUCTUX | NAPEHXIMATO3HUX OPraHis, a
TaKOX 40 BHYTPilLHbOYEepPEeBHOI KpoBoTeYi. Kpim TOro, NPOHUKHI NOpPaHEHHA MOXYTb CTaTU NPUYMHOIO NOTPANAAHHA
MiKPOOPraHi3miB y MNOPOXKHUHU OpPraHi3Mmy (NepBUHHO abo BTOPUHHO, HANPWKNAL, Yepes YLUKOAKEHHA KULLEYHU-
Ka), L0 MOKe BUKIMKATU PO3BUTOK FHIMHOIO MEHIHTFITY, NAEBPUTY, NEPUTOHITY ab0 apTpuTy.

3ananbHi NpouecK y paHax, He3BaXKatoun Ha CyvyacHi OCATHEHHS iIHCTPYMEHTa/IbHOT AiarHOCTUKM, BNPOBAAMXKEH-
HS HOBITHIX XipypriYHUX TEXHONOTIN | 3aCTOCYBaHHA BUCOKOEDEKTUBHUX aHTUMIKPOBHUX NpenaparTiB, 3a/11LWatoTbCa
aKTyasibHOO Npo6ieMoto Yy XipypriYHMX cTauioHapax. AHai3 Ta MOHITOPUHT MiKpodopK, BUAINEHOI 3 paH, a TAaKOXK
BM3HAYEHHSA PiBHA 3arasibHOro CMOXKMBAHHA aHTUMIKPOBOHMX NPenapaTiB, € KPUTUYHO BaXKAMBUMM NaHKAMU Aia-
FHOCTUYHO-/iKYBa/IbHOTO NPOLECY, AKUI € OCHOBO AN MPABU/IbHONO i PaLioHaNbHOTO NPU3HaAYeHHA aHTUbakKTepi-
aZbHUX NpenapartiB Ta nonepeaxeHHA GopMyBaHHA aHTUOIOTUKOPE3UCTEHTHOCTI.

MNepeBaXkHa 6iNbLWIiCTb WTAaMiB MiKpOOpPraHi3mis, AKi 6yM NPUYMHO IHOEKLiIMHUX YCKIAAHEHb paH, XapaKTepu-
3yBa/IUCA NONIPE3NCTEHTHICTIO A0 aHTMbaKTepianbHMX Npenaparis.

AHTUBIOTMKOPE3UCTEHTHICTb BMIPOAOB TPMBA/ION0 Yacy € NpiopuTeTHO npobaemoto BOO3. Ti akTyanbHicTb nia-
CU/IIOETBCA HEPALLIOHANbHUM CMOMXMBAHHAM aHTUBIOTUKIB. CTIMKICTb A0 @aHTUMIKPOOHMX NpenapaTiB € 3arpo3oto ANA
rnobanbHOro 340P0B’A i LLLOPOKY NPU3BOAUTL A0 Mi/IbIMOHIB CMepTelt y BCbOMy CBIiTi. HeBignosiganbHe Ta HagmipHe
BMKOPWUCTAaHHA aHTMOIOTUKIB CNPUAE NOLWMNPEHHIO aHTUMIKPOBHOT Pe3NCTEHTHOCTI Ta HeraTMBHO BMN/IMBAE Ha edek-
TUBHICTb LMX KPUTUYHO BAXKAMBUX NiKiB.

OZHMM 3 KNOYOBUX MPUHLMNIB NiKYBAaHHA € BUKOPUCTAHHA aHTUOIOTUKA, AKUI edeKTUBHO Aie NPOTU MiKpoOp-
raHiamis, WO 3HAXo4ATbCA y paHi. OgHaK iHOAI Yac Bif B3ATTA MaTepiany 40 OTPMMAHHA pe3ynbTaTiB aHani3y MoXKe
3aMHATK BaraTo yacy. Y TakMx BUNaZAKax PEKOMEHAYETbCA 3aCTOCYBAaHHA aHTUBIOTUKA, AKMUI MaE HalBULLY MOBIp-
HicTb ePEeKTMBHOCTI NPOTU iHPEKL,iT, BpaxoBYOUM XapPaKTEPUCTUKM THIMHUX BUAINEHb.

MpoaHanisyBaBLWKN MiKpodIOpy PaH NaLLEHTIB XipypriYyHOro BiAAiIeHHA, BUSHAYMBLUM CNEKTP YYT/IMBOCTI BUAiNne-
HWX MaTOreHiB A0 aHTUMiIKPOBHMX NpenapaTis, MOXHA PO3paxyBaTh PiBeHb 3arajibHOro CNOXWBAHHA aHTUMIKPOO-
HUX NpenapaTiB y BiAAi/IeHHi Ta Ha OCHOBI OTPMMAHMX AAHWX 3aNPOMNOHYBATK 3aX04M NONepeasKeHHA NOWNPEHHA
MiKPOOPraHi3amMiB 3 aHTUMIKPOOHOI Pe3nCTEHTHICTIO.

Y poboTi HaBeAeHi y3aranbHeHi AaHi WoA0 aHanizy Mikpodaopm paH NauieHTiB XipypriyHUX BigaineHb, oxapakTe-
PU30BaHWUI CNEKTP YYTIMBOCTI BUAINEHWUX MIKPOOPraHi3miB A0 aHTUMIKPODOHMX NpenaparTis, BU3HAYEHI piBHi 3aranb-
HOTO CMOXMBAHHA aHTUMIKPOBHMX NPenaparTis y BiAAiNEHHI Ta 3anNponoHOBaHI 3ax0AM NonepeaKeHHA NOWMNPEHHSA
MiKPOOPraHi3aMiB 3 aHTUMIKPOBHO Pe3nCTEHTHICTIO.

Kntouosi cnoBa: aHTMGIOTUKOPE3UCTEHTHICTb, MiKpodiopa, paHa, NikyBaHHA, 3aX04M NonepeaKeHHs.

ANTIBIOTICS RESISTANCE OF WOUND MICROFLORA TO ANTIBACTERIAL DRUGS IN PATIENTS OF SURGICAL
PROFILE AND MEASURES TO OPTIMIZE THEIR USE

Poltorapavlov V. A., Koval T. I., Bodnar V. A., Iziumska O. M.,

Pryimenko N. O., Marchenko O. H., Zdor O. I., Melnyk K. A.

Abstract. A wound is any mechanical injury to the body that results in damage to the integrity of the skin or
mucous membranes. Such injuries can affect deeper tissues, including the brain, liver, stomach, intestines, kidneys,
and other organs and systems.

An important characteristic of a wound is the violation of the integrity of the covering tissues, which distinguishes
it from other types of injuries, such as a bruise, tear, or sprain.
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Penetrating injuries are the most serious and dangerous. In case of damage to the chest, pneumothorax and
hemothorax may develop, which are detected by X-ray examination. Injuries to the abdominal cavity can lead to
damage to hollow and parenchymal organs, as well as intra-abdominal bleeding. In addition, penetrating wounds
can cause microorganisms to enter body cavities (primarily or secondarily, for example, through intestinal damage),
which can cause the development of purulent meningitis, pleurisy, peritonitis, or arthritis.

Inflammatory processes in wounds, despite modern achievements in instrumental diagnostics, the introduction
of the latest surgical technologies, and the use of highly effective antimicrobial drugs, remain a pressing problem
in surgical hospitals. Analysis and monitoring of microflora isolated from wounds, as well as determining the level
of total consumption of antimicrobial drugs, are critically important links in the diagnostic and therapeutic process,
which is the basis for the correct and rational prescription of antibacterial drugs and prevention of the formation of
antibiotic resistance.

The vast majority of strains of microorganisms that caused infectious complications of wounds were characterized
by multi-resistance to antibacterial drugs.

Antibiotic resistance has long been a priority issue for the WHO. Its relevance is exacerbated by the irrational use
of antibiotics. Antimicrobial resistance is a threat to global health and leads to millions of deaths worldwide every
year. Irresponsible and overuse of antibiotics contributes to the spread of antimicrobial resistance and negatively
impacts the effectiveness of these critically important medicines.

One of the key principles of treatment is to use an antibiotic that is effective against the microorganisms present
in the wound. However, sometimes the time from taking the material to receiving the analysis results can take a long
time. In such cases, the use of the antibiotic that has the highest probability of effectiveness against the infection,
given the characteristics of the purulent discharge, is recommended.

By analyzing the microflora of wounds of patients in the surgical department and determining the spectrum of
sensitivity of isolated pathogens to antimicrobial drugs, it is possible to calculate the level of total consumption of
antimicrobial drugs in the department and, based on the data obtained, propose measures to prevent the spread of
microorganisms with antimicrobial resistance.

The paper presents generalized data on the analysis of the microflora of wounds of patientsin surgical departments,
characterizes the spectrum of sensitivity of isolated microorganisms to antimicrobial drugs, determines the levels
of total consumption of antimicrobial drugs in the department, and proposes measures to prevent the spread of
microorganisms with antimicrobial resistance.

Key words: antibiotic resistance, microflora, wound, treatment, preventive measures.
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