42
YAKUT MEDICAL JOURNAL

DIAGNOSTIC AND TREATMENT METHODS

V.S. Gorokhovskii, Y.A. Zhuravlev, E.G. Kovaleva,
N.A. Nevskaia, S.V. Diachenko, E.V. Slobodeniuk

DYNAMICS OF THE RESISTANCE TO
ANTIMICROBIAL DRUGS

IN THE MULTIDISCIPLINARY SURGICAL
HOSPITAL FROM 2006 TO 2016

ABSTRACT

The analysis of the structure and resistance to antimicrobial agents of purulent-inflammatory disease pathogens in patients in a multidisciplinary
surgical hospital has been carried out. It was revealed that Escherichia coli, Klebsiella pneumonia, Klebsiella oxytoca are leading in the structure
of pathogens of purulent-inflammatory diseases. The statistical forecast assumes a further increase in the proportion of microorganisms of the
Enterobacteriaceae family and an increase in the proportion of pan-resistant strains of Klebsiella pneumonia. According to the results of microbio-
logical monitoring, it is necessary to use protected aminopenicillins and levofloxacin as the starting empirical therapy for the treatment of infections
caused by E. coli, and for K. oxytoca, Kl. pneumonia - levofloxacin, IV generation cephalosporins and carbapenems.
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Introduction. Purulent-septic diseas-
es occupy one of the leading positions
in the morbidity structure in the multi-
disciplinary surgical hospital. Number of
patients with purulent-septic diseases is
about one-third of all surgical patients.
The modern range of surgical treat-
ments (abdominal and thoracic surgery,
bones and joints, vessels, etc.) create
the danger of suppuration of postopera-
tive wounds, which often leads to direct
threat to patients’ lives. More than half of
all deaths after surgery are associated
with the development of infectious com-
plications.

Treatment of purulent-septic diseases
is multipurpose and necessarily includes
the use of antimicrobial drugs.

Discovery of antibiotics in the XX cen-
tury leads to a significant decrease in se-
verity and mortality from purulent-septic
diseases. However, in recent years, the
growth of microorganisms’ resistance to
antibiotics has become an urgent pub-
lic health problem [2]. Its’ importance is
determined by the fact that antimicrobi-
al resistance affects many aspects. The
spread of resistant microorganisms in
hospitals leads to an increase of hospital-
ization, treatment costs, and lethality, es-
pecially in high-tech interventions (heart
surgery, transplantation, oncohematolo-
gy) [11.

The economic importance of antibiotic
resistance is determined by compulsory
usage of antibiotics with wider spectrum,
which cost higher than the traditional
drugs for treating infections caused by

sensitive microorganisms. The social
aspect is determined by the increase of
population morbidity, disability, and by
the need of using more expensive drugs.

The data of microorganisms’ resis-
tance to antibiotics in specific hospital
is unique, because there are significant
differences in consumption of antibiotics,
implementation of medical care stan-
dards, and use of the infection control
programs in different hospitals. Regard-
ing to the above, there is a need to con-
duct a local monitoring of antibiotic resis-
tance to optimize the pharmacotherapy
for patients with purulent-septic diseases
[5].

Aim of the research. To analyze the
structure and resistance to antibiotics of
purulent-septic diseases pathogens and
determine exact treatment for primary
empirical antibacterial therapy.

Research problems

1. To analyze dynamics of causes’
structure of purulent-septic diseases in
the multidisciplinary surgical hospital.

2. Determine the indicators of resis-
tance to antibiotics.

3. Construct a short-term mathemat-
ical prognosis about the dynamics of
purulent-septic diseases etiology to im-
prove the effectiveness of primary empir-
ical antibacterial therapy.

Research materials and methods. A
retrospective complete copy of effective
research from the journals of the bacte-
riological laboratory was taken during the
period from 2006 to 2016. (2006. n = 610,
2009. n = 504, 2012. n = 476, 2014. n =

468, 2016. n = 748) about the identifica-
tion of pathogens and their antibacterial
resistance indicators obtained from pa-
tients undergoing treatment in a multidis-
ciplinary surgical hospital. ldentification
of bacteria was carried out according to
the documents which regulate the work
of bacteriological laboratories. Determi-
nation of the of microorganisms’ sensi-
tivity to antibiotics was made using the
disk-diffusion method. Interpretation of
sensitivity indicators was done according
to the clinical recommendations “Deter-
mination of microorganisms’ sensitivity to
antibiotics” (approved at the 16th Interna-
tional Congress on Antibiotical Chemo-
therapy MAKMAX / ESCMID, 21-23 May
2014, Moscow) [3]. Clinical Hospital Ne10
in Khabarovsk is a modern well-equipped
multi-specialized clinic. The hospital is
represented by departments of surgi-
cal and therapeutic profile. The hospital
bed capacity is more than 450 beds, the
main type of emergency care provided is
surgical, the number of bed - days spent
by patients is more than 150 thousand
per year, about 15 thousand patients
are hospitalized annually. The statistical
analysis of the results was counted us-
ing descriptive statistics methods in MS
Office EX-CEL 2003 and the x2 method.
The significant differences level was tak-
en as p <0.05.

Results and discussion. Analysis of
etiological agents causing purulent-sep-
tic diseases in the Clinical Hospital Ne10
over 10 years showed an increase in the
proportion of gram-negative microorgan-



isms of the Enterobacteriaceae family,
which summary composed over 50% in
2016 (Fig. 1).

With the construction of a prognosis
until 2020, further increase in the propor-
tion of microorganisms of Enterobacte-
riaceae family was expected. Whereas
it's going to be a decrease in the pro-
portion of gram-positive microorganisms
(p <0.05). At the same time, the relative
low proportion of non-enzyme-forming
gram-negative microorganisms attracts
attention.

Among the microorganisms of the En-
terobacteriaceae family Escherichia coli,
Klebsiella pneumonia, Klebsiella oxytoca
occupy leading positions (Pic. 2). The
proportion of Escherichia coliin 2006 was
17.2%, and in 2016 increased to 22.5%
(p> 0.05), Klebsiella pneumonia 6.1%
and 22.6% (p <0.05), Klebsiella oxytoca
3.6% and 5.5% (p> 0, 05) respectively.

The most significant increase was
observed in Klebsiella pneumonia. The
proportion of which rised by more than 4
times during the studied time period.

Number of Proteus mirabilis and Pro-
teus vulgaris (p> 0.05) remains almost
unchanged.

Number of Pseudomonas aerugino-
sae also remains unchanged. Showed
1.6% (n = 10) in 2006, and 1.9% (n = 14)
in 2016 (p> 0.05).

Among gram-positive microorgan-
isms, there was a significant decrease
in the number of Staphylococcus epider-
midis from 38.4% to 8.2% (p <0.05) over
the studied period. A similar situation is
observed with Staphylococcus aureus.
Its’ number showed a tendency to fall
from 22.5% to 19.9% (p> 0.05).

Indicators of E. coli resistance to an-
tibiotics (2006-2016) demonstrate high
levels of resistance to the p-lactam
group. As for aminopenicillins this in-
dicator is numbered 100% in 2016. For
cephalosporins of the third generation
there was an increase in resistance in-
dices for cefotaxime from 32.4% in 2006
to 73.2% in 2016 (p <0.05), and for cef-
tazidime from 54.0% in 2009 to 60.7%
in 2016 (p> 0.05) (Table 1). Attention
is paid to the persistent low rates of re-
sistance to protected penicillins, which
showed 25.5% in 2009. and 19.0% in
2016 (p> 0.05), which is probably due
to the extended spectrum of B-lactama-
se production by E. coli, in which there
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Fig. 1. Structure of microorganisms, selected in samples in 2006 — 2016, predicted to 2020

is a resistance to cephalosporins of I-IV
generations and sensitivity to protected
aminopenicillins remains [4]. At the same
time, over 10 years, a decrease in E. coli
resistance to fluoroquinolones for cipro-
floxacin was noted from 73.3% in 2006 to
19.0% in 2016 (p <0.05) and levofloxacin
from 87.6% in 2006 to 20.8% in 2016 (p
<0.05). Low levels of resistance in E. coli
are noted for meropenem 4.7% and ami-
kacin 10.7% in 2016.

In  2006-2016 Klebsiella oxytoca
showed high levels of resistance to the
group of B-lactam antibiotics: for amino-
pinicillin in 2016 this indicator amounted
to 100%, for cephalosporins of the third
generation an increase in resistance in-
dices was observed to cefotaxime from
13.6% in 2006 to 78.05% in 2016 (p
<0.05) and to ceftazidime from 18.2% in
2006 to 61% in 2016 (p <0.05) (Table 1).
The level of Klebsiella oxytoca resistance
to protected aminopenicillins dvnamically

] |

increased from 0% in 2006 to 48.8% in
2016 (p <0.05), which is fundamentally
different from E. Coli. Perhaps, it is an in-
dicator of the Klebsiella oxytoca produc-
tion of gram-negative bacteria chromo-
somal B-lactamase class C. During the
research period there was a decrease in
Klebsiella oxytoca resistance to ciproflox-
acin from 81.8% in 2006 to 31.7% in 2016
(p <0.05) and the increase in resistance
to levofloxacin from 22.7% in 2006 to
31.7% in 2016 (p> 0.05). In 2016 low lev-
els of resistance among Klebsiella oxyto-
ca was noted only to meropenem 7.3%.
In 2006-2016 similar indicators of re-
sistance also noted among Kilebsiella
pneumonia. An increase in resistance
percentage was shown for cefotaxime
from 51.4% in 2006 to 75.0% in 2016 (p>
0.05), ceftazidime from 51.4% in 2006 to
68.0% in 2016 (p> 0.05), amikacin from
0% in 2006 to 45.0% in 2016 (p <0.05), to
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Fig. 2. The etiological causes’ structure of the purulent-septic diseases in the multidisciplinary

surgical hospital, 2006 — 2016, %
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Table 1

The resistance of E. Coli, Klebsiella oxytoca and Klebsiella pneumonia to antibiotics
in the multidisciplinary surgical hospital in a multidisciplinary surgical hospital 2006-2016, %
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Meropenem from 19.3% in 2009 to 29.0% in 2016 (p>
0.05). Negative predictive occasion for a medical or-
ganization is the identification of pan-resistant strains
(PDR (pandrug resistance) - resistance of microor-
ganisms to all antibiotics) Klebsiella pneumonia. For
the first time, pan-resistant strains of Klebsiella pneu-
monia were detected in 2014 (among three patients)
- 4.8%, but already in 2016 these strains were seen
already among 46 patients - 23% (p <0.05).

More adavantageous situation with levels of re-
sistance to antibiotics is noted in Staphylococcus
aureus. Despite the increase in the number of ox-
acillin-resistant strains of Staphylococcus aureus
(MRSA) from 0.7% in 2006 to 39.6% in 2016 (p
<0.05), only one vancomycin-resistant strain was de-
tected in 2016.

Conclusions

1. The main position in the cause structure of
purulent-septic diseases is occupied by Escherich-
ia coli, Klebsiella pneumoniae, Klebsiella oxytoca,
Staphylococcus aureus.

2. Predictively the increase in density of Entero-
bacteriaceae family and panresistants straines of
Klebsiella pneumonia is expected.

3. The sensitivity of strains of Staphylococcus au-
reus demonstrates a high number of oxacillin-resis-
tant strains (MRSA).

4. According to the results of microbiological mon-
itoring protected aminocillin and levofloxacin should
be used as the primary starting therapy for E. coli
and levofloxacin, cefalosporins IV generation and
carbapenem should be used for KI. oxytoca, KI.
Pneumonia.
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THE DIAGNOSTCS AND TREATMENT
OF ENDOGENOUS INTOXICATION
IN PATIENTS WITH MANDIBLE TRAUMATIC
OSTEOMYELITIS
ABSTRACT

Quite often standard methods of treatment of traumatic osteomyelitis of the lower jaw do not lead to a suppression of the purulent-inflammatory
process in the bone tissue and the disease acquires a lukewarm torpid nature of the flow with periodic exacerbations. An important task of clinical
medicine is to determine the presence and assessment of the severity of endogenous intoxication. For diagnostics, it is usually proposed to
determine the level of endotoxic substances and parameters of the cellular composition of the blood, special indexes of intoxication are calculated
for facilitating the interpretation of these changes in populations and subpopulations of blood cells, but a sufficient evidence base to facilitate the
interpretation of laboratory data is not yet formed.

The aim of the study was to determine the diagnostic efficiency of laboratory parameters in endotoxicosis caused by traumatic osteomyelitis
of the lower jaw, as well as the development of a diagnostic algorithm and complex treatment depending on the stage of chronic endogenous
intoxication. Patients with traumatic osteomyelitis of the lower jaw at the age of 18 to 65 years were examined. In addition to the traditional clinical
and laboratory examination, an assessment of the nature and severity of chronic endogenous intoxication was carried out using the developed
test suite.

As a result of the study, it was found that the most informative in the prognostic plan is the definition of the level of "medium-mass molecules",
diene conjugates and the sorption capacity of erythrocytes. Other parameters investigated, including integral leukocyte indices of intoxication,
are inferior to them for diagnostic value. Analysis of the results of clinical and laboratory studies shows the important role of chronic endogenous
intoxication in the imbalance of homeostasis systems that caused atypical or torpid manifestations of the disease. The results of the study showed
that the most informative methods for detecting the presence and subsequent dynamic monitoring of the level of endogenous intoxication should be
recognized as the definition of sorption capacity erythrocytes and the level of "medium-mass molecules". Integral leukocyte indices of intoxication
can be used to identify patients at risk of a complicated course of the disease, who need an in-depth biochemical examination.

Keywords: traumatic osteomyelitis, sorption capacity of erythrocytes, leukocyte indices of intoxication, endotoxicosis.

Introduction. Increasing the effective-
ness of treatment of traumatic osteomy-
elitis of the lower jaw (TOLJ) continues to
be one of the urgent problems of maxil-
lofacial surgery. Quite often the standard
methods of treatment do not lead to the
suppression of the purulent-inflammatory
process in the bone tissue and the dis-
ease acquires a torpid nature of the flow
with periodic exacerbations [1, 2, 5].

Long-term presence of microorgan-
isms and their toxins in the bloodstream,

accumulation of under-oxidized meta-
bolic products lead to the development
of chronic metabolic stress of the pa-
tients' body. Endogenous intoxication
is extremely important, and with a cer-
tain phase of the disease it becomes a
leading pathogenetic element of many
chronic inflammatory diseases of the
maxillofacial region. According to the
definition, endotoxicosis is a complicat-
ed autocatalytic process that eventually
acquires a universal character,that less

and less depends on the mechanisms
that triggered it. During an endotoxicosis
unbalanced biologically active substanc-
es are becoming aggressive agents. The
term of "endogenous toxic substances"
means substances of biological origin,
which accumulating in the body above
the normal level, have a damaging ef-
fect on organs and systems [3]. In this
case, the basic systems of biotransfor-
mation and toxic substances get unbal-
anced, that lead to the development of
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