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Evaluation of the
effectiveness of using
biodegradable implants
based on magnesium
oxide compared to
titanium alternatives
Experimental study

UDK 616-77
DOI:10.53652/2782-1730-2021-2-3(5)-14-19

Davydov D.V.,, Brizhan’ LK., Kerimov A.A.,
Khominets I.V., Kalinin S.Yu., Artemiev A.A.

Main Military Clinical Hospital named after academician
N.N. Burdenko Russian Defense Ministry, Moscow, Russia

Abstract. The issues of improving surgical implants used
in treating patients with traumatological and orthopedic
profiles continue to remain relevant. The development of
a material not inferior in its elastic-strength properties to
metal and that does not require further removal remains
a reason for studying new samples that are inert during
resorption. The purpose of this study was to experimen-
tally explore and compare the bone tissue reaction to the
introduction of titanium and magnesium oxide implants,
as well as to study the state of magnesium oxide structures
at different times after implantation. The material for the
study was an implant based on magnesium oxide manu-
factured by the «MAGNEZIX» company. We operated on
30 rabbits based on the experimental laboratory of the
Main Military Clinical Hospital named after academician
N.N. Burdenko Russian Defense Ministry. The main group
consisted of 10 rabbits, which were injected with a biode-
gradable screw made of a material based on magnesium
oxide. The control group included 10 rabbits, which were
injected with a titanium screw. In addition, another group
of rabbits was studied. It included 10 young subjects who
were injected with an implant based on magnesium oxide
into the growth zone. Subjects were removed from the
experiment one at a time at various stages. Then X-ray
and histological assessment of the paraimplant zone were
performed. As a result, the experiment showed that bio-
materials based on magnesium oxide are bioinert, do not
cause an inflammation reaction or osteolysis of the sur-
rounding tissue, do not lead to the release of gas and the
formation of a pathological cavity. During the introduction
of magnesium-containing implants to young subjects, no
pathological changes in bone tissue, deformities or stunt-
ing in the growth of the studied individuals were detected.
Based on the obtained experimental data gathered for 6
months, it should be concluded that the material based
on magnesium oxide is very promising and suitable for
use in traumatology and orthopedics.

Keywords: osteosynthesis, screw, magnesium, biodegradable, implant.
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Introduction. Modern traumatology and orthope-
dics are focused primarily on the surgical treatment of
injuries and diseases of the skeleton with the use of var-
ious fixators and devices for osteosynthesis. Through-
out many years of the development of these sections,
various materials have been used for the manufacture
of fixing structures. Nowadays, preference is given to
metal, ceramic and polymer materials [4]. The most
widely used structures are based on a titanium alloy.
Their advantages include strength and biocompatibil-
ity. Nevertheless, such disadvantages as radiopacity
and the need for further extraction in many situations
create serious problems for clinicians [1, 3, 4, 10, 11].
That determined the search for new materials. The most
budding among them are the biodegradable materials
that can be resorbed in biological tissues [3, 4]. It allows
avoiding repeated operations and in many cases it is a
fundamental requirement for choosing a fixative. One
example is intra-articular arthroscopic operations and
periarticular interventions in children in the area of
growth zones.

At present, here are many different biodegradable
materials: polyglycolides, lactides, polyurethanes based
on polycaprolactone and polyethylene oxide, magnesium
oxide [1, 4,11]. From this list, magnesium oxide is the most
preferable. Resorbable implantable products made on its
basis have good biocompatibility and high strength. As
part of the resorption, they turn into endogenous tissue,
which additionally stimulates bone growth [5, 9,10, 11, 13].
Magnesium oxide-based structures are already used in
clinical practice, but there is a certain shortage of studies
devoted to the research of the reaction of bone tissue to
their implantation. This is determined the relevance and
the necessity of this study.

Aim of the research. To study and compare the
reaction of bone tissue to the introduction of titanium
and magnesium oxide implants in the course of an
experiment, as well as to investigate the state of mag-
nesium oxide structures at different time constraints
after implantation.

Material and methods. From April to October
2019, experiments on rabbits (chinchillas) were con-
ducted on the basis of the experimental laboratory FSBI
of the N.N. Burdenko MMCH of the Ministry of Defense
of the Russian Federation. 30 individuals were operated
on, 2 groups were formed from them. The 1st group in-
cluded 20 adult rabbits aged from 6 to 9 months. There-
fore, they were divided into 2 subgroups. Subgroup 1-A
(main) consisted of 10 rabbits, which were injected into
the proximal femur with a biodegradable implant (BDI)
made of a material based on MAGNEZIX magnesium
oxide with a diameter of 2.7 mm and a length of 16 mm.
Subgroup 1-B (control) included 10 rabbits, which were
injected into the same zone using an identical technique

To study and compare the
reaction of bone tissue to the
introduction of titanium and
magnesium oxide implants in
the course of an experiment,
as well as to investigate the
state of magnesium oxide
structures at different time
constraints after implantation

with a titanium compression screw (Herbert type) with
a diameter of 2.7 mm and a length of 16 mm.

The animals were removed from the experiment
after a week, a month, 2, 3 and 6 months — two individ-
uals for each period. The operated limbs and extracted
implants were subjected to macroscopic, X-ray and mi-
croscopic examination. After the formation of gross spec-
imens, the remaining parts of the corpse were cremated.

Macroscopic examination was used to study the
condition of the bone canal and surrounding tissues
in the implantation zone, the appearance and palpa-
tion-determined implant properties. Gross specimens
were sent for X-ray examination — X-rays were per-
formed in direct and lateral projections. The state of
bone tissue, radiological signs of biodegradation of
magnesium implants, the absence or presence of a gas
cavity around them, the formation of which was noted
in some publications, were evaluated [10, 11, 13]. The
composition of paraimplant tissues was studied by
microscopic examination. Also, after the preliminary
removal of the implants, the replacement of the bone
canal with endogenous (fibrous/connective) tissue was
evaluated.

The 2nd group included 10 young rabbits
(1-3 months), which were injected with a MAGNEZIX
BDI with a diameter of 2.0 mm and a length of 10 mm
into the zone of the distal metaepiphysis of the femur
(the assumed growth zone) in the transverse direction
after preliminary drilling. The animals were removed
from the experiment after a week, a month, 2, 3 and
6 months. The same types of research were performed
as in the 1st group.

Results and discussion. In the research of gross
specimens, a change in the appearance and structure
of BDI in subgroup 1-A was noted. A week after the
operation, they were easily removed, the originally
applied thread was determined on them, they remained
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A B

Fig. 1. Gross specimens of operated rabbits in a month: A — a titanium screw;

B — a biodegradable implant

A B

Fig. 2. Gross specimens of operated rabbits after 6 months: A — a titanium

screw; B — a biodegradable implant.

fragile and they broke with considerable effort. After
1-3 months, there were certain difficulties in removing
the nails from the bone, associated with their integra-
tion into the surrounding bone tissue. Smoothness and
indistinctness of the thread were noted, with significant
bending efforts, the nails were deformed (Fig. 1). After 6
months, the nails were integrated into the surrounding
bone. It was almost impossible to remove the implants,
visually the border between the nail and the bone was
blurred. The product itself was an oblong formation of
gray-blue color, without clear contours, with a tightly
elastic consistency (Fig. 2).

Titanium implants in subgroup 1-B retained their
previous appearance and mechanical properties, and
were also easily removed. In the early stages (from a
week to2 months), the canal walls were represented by
a spongy bone. During 3—6 months, a compaction area
(sclerosis) formed around the titanium implant.

The radiographs in subgroup 1-A showed signs
of gradual biodegradation as the observation period
increased. During the systematic assessment, a decrease
in the intensity of the BDI shadow was noted, especially
starting from the 3rd month of the experiment. The in-

tensity of the boundary of the titanium implant did not
change during all the stages of the study (Fig. 3 and 4).

Some authors note the formation of a gas cavity
in the implant area and associate it with the release of
hydrogen gas and magnesium ions as products of the
reaction of interaction between magnesium and the wet
(or aqueous) environment [10, 13]. At the same time,
by means of physiological metabolic processes, the
body manages to either remove the above-mentioned
products, or integrate them into the natural metabolic
process. In our study, no such phenomenon was found
in any case.

Microscopic examination after removal of the
implant showed the predominance of vitreous fibrous
tissue in its area, which noticeably fills the implant area

Fig. 3. Radiographs of the femoral bone in 2 months: A — a titanium screw;
B — BDI, its clear contours are visible, the lack of reaction of the surrounding

tissues

Fig. 4. Radiographs of the femoral bone after 6 months: on the left — a
titanium screw; on the right — BDI, its contours are blurred, the borders are

difficult to determine, the intensity of the shadow is significantly reduced
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A B

C

Fig. 5. Microscopic picture in the BDI area (subgroup 1-B): A — after T month,

the presence of fibrous tissue was noted in the BDI zone; B — after 3 months,

there is a predominance of fibrous tissue in the zone of destruction of the

magnesium implant; C — after 6 months, there is a replacement of the bone

canal with fibrous tissue in the area of the cortical layer of the bone

at the final stages of the experiment (Fig. 5). Fibrous
tissue is formed as a result of a natural metabolic process
and is a replacement product of the BDI destruction
process. When assessing the paraimplant zone, no signs
of inflammation and osteolysis zones were found.

In the 2nd group, macroscopic evaluation of
femoral bone preparations and BDI revealed changes
similar to those that occurred in 1st group. There was
a significant displacement of the implant proximally
from the gap of the knee joint, which is associated with
the progressive growth of the limb and a corresponding
increase in the length of the femoral bone due to the
growth zone located distally from the BDI embedded
in the femur. Initially, BDI was inserted into the femoral
bone at a distance of 5 mm from the gap of the knee joint.
Onradiographs performed after 2 weeks, they were found
at a distance of 71 mm, 1 month — at a distance of 8+1
mm, 2 months — at a distance of 92 mm, or 3 months —
at a distance of 11#2 mm after 6 months — at a distance
of 14+3 mm (Fig. 6).

On radiographs, when comparing the length and
shape of the femoral bones on both sides, there were no
growth delays or deformities associated with damage to
the growth zone on the side of the introduction of BDIL.

Conclusion. The conducted experiment showed
that magnesium oxide-based BDIs are bioinert, do not
cause an inflammation reaction or osteolysis of the
surrounding tissue, and do not lead to the release of gas
and the formation of a cavity.

In the control subgroup, the presence of areas
of necrotic tissue was detected during the introduction
of titanium screws, while in the BDI zone, the predom-
inance of areas of fibrous tissue with focal hyalinosis
was observed.

During the introduction of BDIs to young individ-
uals, no pathological changes in bone tissue, deformities
or lags in the growth of the studied femoral preparations
were noted.

A B

Fig. 6. Radiographs of the rabbit's femoral bone from the 2nd group:
A — the position of the BDI at a distance of 5 mm from the joint gap
immediately after surgery; B — a change in the position of the BDI, 6 months

after the operation, it is determined at a distance of 14 mm from the joint gap
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BDI lysis detected during 6 months of observation
and their integration into the surrounding bone is the
justification for the preservation of such structuresin the
implantation zone without extraction.
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Treating diabetic foot
syndrome at the General
Surgery Clinic of the
S.M. Kirov Military
Medical Academy

UDK 617.586
DOI:10.53652/2782-1730-2021-2-3(5)-20-29

Ivanusa S.Ya., Risman B.V., Yanishevsky A.V.,
Shayakhmetov R.E., Matveev LS.

Military Medical Academy named after S.M. Kirov, Russian Defense
Ministry, Saint-Petersburg, Russia

Abstract. We examined 180 patients with purulent-ne-
crotic complications of diabetic foot syndrome, in whom
the proposed diagnostic algorithm was used. Magnetic
resonance imaging of the feet, ultrasound Doppler with
duplex angioscanning, magnetic resonance and com-
puted angiography of the lower extremities, as well as
assessment of transcutaneous oxygen tension were per-
formed. Surgical treatment tactics depended on the form
of the diabetic foot syndrome, as well as the severity of
the disease. As a local treatment, physical methods were
used to accelerate the course of the wound process. The
proposed diagnostic algorithm for the diagnosis and se-
lection of surgical treatment for various forms of diabetic
foot syndrome has made it possible to reduce the number
of “high” amputations and maintain a supporting limb.
Purpose of the study is to improve treatment outcomes
for purulent-necrotic complications of diabetic foot syn-
drome by developing and applying a diagnostic algorithm
and differentiated treatment tactics.

The main group consisted of 180 patients with puru-
lent-necrotic complications of diabetic foot syndrome,
in whom the developed diagnostic algorithm and differ-
entiated tactics of surgical treatment were used, as well
as physical methods of influencing the wound process
(ultrasonic cavitation and local ozonation) were used as
local treatment.

The control group included 40 patients with purulent-ne-
crotic complications of diabetic foot syndrome, whose
treatment involved the use of drugs that improve the
rheological properties of blood and tissue microcircu-
lation (rheopolyglucin, trental, actovegin) according to
conventional schemes. Local treatment included sani-
tation and treatment of wound and ulcerative surfaces
with antiseptic solutions and ointments, depending on
the phase of the wound process. Data analysis in this
group was carried out based on a retrospective study
of case histories and an assessment of long-term results
of treatment by follow-up examinations and telephone
interviews. Control group included 25 (63%) men and 15
(37%) women; the average age was 67.3+10.3 years.

The developed unified approaches in diagnosing and
treating patients with purulent-necrotic complications of
diabetic foot syndrome, who, in complex treatment, un-
derwent staged necrectomy with simultaneous ultrasonic
cavitation of purulent wounds and their ozonization, can
reliably reduce the number of ulcer recurrences from 28%
to 2.7%, "high" amputations by 34%, and the number of
re-amputations — 10 times.
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The use of minimally invasive surgical technologies for the
rehabilitation of deep purulent foci of the foot, in compar-
ison with the classical principles of treatment of purulent
wounds, makes it possible to achieve a complete cleansing
of wounds, preparation for plastic surgery, and an increase
in the number of functional supportable lower limbs by
42.7%. According to the data obtained, it is optimal to
perform sanitizing operations after revascularization of
atleast one artery no earlier than 3—4 days, which makes
it possible to increase their efficiency and reduce the
number of repeated surgical interventions.

The approach to managing patients with diabetic foot syn-
drome at all stages of treatment and rehabilitation should
be interdisciplinary and include the following specialists:
endocrinologist, orthopedist, surgeon, psychologist,
trained nursing staff.

Keywords: diabetes mellitus, diabetic foot syndrome, ultrasound
cavitation, wound ozonation, biofilms, general surgery.

Introduction. According to the World Health Or-
ganization, there are over 194 million people with dia-
betes in the world, and by 2035 this figure would reach
334 million. Diabetes mellitus (DM) is the main cause of
cardiovascular diseases, vision loss, amputation of the
lower extremities, and renal failure. Every year, about 3
million people die from the complications from diabetes
mellitus, and about 1 million amputations are performed.
About 90% of patients have type II diabetes mellitus [1].
The International Diabetes Federation (IDF) has recog-
nized that future incidence rates will begin to outpace
the ability of national health systems to cope with this
socially significant diagnosis [2]. Every 20 seconds in the
world, a patient with diabetes undergoes a lower limb
amputation. Up to 70% of all amputations in the world
are associated with diabetes mellitus. About 85% of such
operations could be prevented with adequate treatment
and patient awareness. Complications associated with the
lower extremities take up to 15% of healthcare financial
resources in developed countries, while in developing
countries this figure can reach 40% [3]. In Russia about
2.5 million people suffer from diabetes mellitus, of which
over 24 thousand are children and adolescents with type
I diabetes [4]. The prevalence of diabetic foot syndrome
among patients with diabetes is 4—10% on average.

Diabetic foot syndrome (DFS) is an infection, ul-
cer and (or) destruction of deep foot tissues associated
with neurological disorders and (or) a decrease in the
main blood flow in the lower extremities’ arteries of
varying degrees of severity. With DFS, there are favor-
able conditions for the development and progression of
surgical infection [5]. Purulent-necrotic process devel-
opment in patients with DFS is 40—70% of indications for
all non-traumatic amputations of the lower extremities
[6]. Patient mortality after lower limb amputation is as
follows: thigh level amputation — 50—85%, lower-leg
level amputation — 24—35%, foot level amputation —
6%. 35% of all patients die within 3 years after the am-
putation, and 75% — within 5 years [7, 8].

Aims of the study. To improve DFS purulent-ne-
crotic complications treatment by developing and
applying a diagnostic algorithm and differentiated
treatment tactics.

Material and methods. The main group consisted of
180 patients suffering from DFS purulent-necrotic compli-
cations, to whom the developed diagnostic algorithm and
differentiated tactics of surgical treatment were applied.
In addition to this, physical methods of influencing the
wound process (ultrasonic cavitation and local ozonation)
were used as local treatment.

The control group consisted of 40 patients with
DEFS purulent-necrotic complications treated by standard
drugs improving rheological properties of blood and tissue
microcirculation (rheopolyglucin, trental, actovegin).
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Topical treatment was carried out by wound and ulcer-
ative surfaces sanitation and treatment with antiseptic
solutions and ointments, depending on the phase of the
wound process. The control group data analysis was based
on case reports as well as long-term treatment results as-
sessment by follow-up examinations and telephone inter-
views. Among the patients of the control group, there were
25 (63%) men and 15 (37%) women, age 67.3+10.3 years.

There were of 85 (47%) men and 95 (53%) women
in the main group. Age distribution: 5% (30—40 years),
19% (40—50 years), 57% (60—7 years), 19% (over 70 years).
Patients with type I diabetes predominated (82.3%): 15%
(disease duration of less than 5 years), 19% (5—10 years),
21% (10—15 years), 21% (15—20 years), 14% (20—25 years),
10 % (over 25 years).

In 82.5% of cases, patients were hospitalized with
decompensated diabetes. In 60% of cases, patients were
admitted for urgent indications with a severe degree of
intoxication, requiring an urgent decision on the level of
the lower extremity amputation. Diabetes mellitus was
diagnosed for the first time in 9% of patients.

According to the form of DFS, patients were distrib-
uted as follows: ischemic — 74 (41%) patients, neuroisch-
emic — 72 (40%), neuropathic — 34 (19%).

Patients of both groups were comparable in terms
of age, gender, and degrees of severity of diabetes mellitus
(Table 1). Concomitant somatic diseases were present in
all patients.

In the structure of primary operations in patients
of the main group, in 90% of cases, surgical interventions
were localized within the foot. The number of "high"
(above the foot) amputations was performed in 12 (8.5%)
patients of the experimental group versus 43% in the
control group.

Considering the multidisciplinary approach in
the diagnosis and choice of treatment tactics, all patients
underwent a complex of general clinical research meth-
ods, as well as an assessment of the course of the wound
process, detection of neuropathy and (or) the degree of
ischemia. The depth, prevalence of destructive changes
in the foot and the degree of compensation for diabetes
mellitus were studied.

Detachable wound bacteriological examination
with sensitivity to antibiotics determination was carried
out in all admitted patients. The quantitative and quali-
tative composition of the microflora of the wounds was
investigated during treatment. Biopsy specimens for
bacteriological analysis were taken before and immedi-
ately after surgical treatment (1st session of ultrasound
treatment), as well as on the 7th (2nd session of ultra-
sound processing) and 12th (3rd session of ultrasound
processing) days from the treatment beginning. Smears-
prints of wound (ulcerative) surfaces in 54 patients were
subjected to cytological examination according to the

method of M.P. Pokrovskaya and M.S. Makarov (1942).
Qualitative analysis of smears-prints characterized by
the determining the phase of the wound (ulcerative)
process by the presence of cellular elements, microflora,
fibrous structures, and their ratio. Electron microscopes
"JEM-100C" and "Hitachi" were used in transmission and
scanning modes for electron microscopic examination.
Feet X-ray in two projections was performed in 100% of
patients, regardless of the form of DFS, to exclude chronic
osteomyelitis, pathological fracture and to clarify the stage
in Charcot's arthropathy. Ultrasound duplex scanning with
color mapping was performed to assess the shape of the
Doppler curve, which was used to determine the type of
blood flow in the studied vessel.

All patients underwent determination of the partial
pressure of oxygen in the tissues upon admission to the
hospital to objectify the severity of critical lower limb
ischemia.

A re-examination was performed after surgery in
4-5 and 15 days, evaluating the treatment effectiveness.
Determination of oxygen tension in the tissues was repeat-
ed before closing the wound, objectifying the indications
for plastic of the skin defect.

Spiral computed tomography angiography (SCTA)
was performed to obtain volumetric images and high
quality three-dimensional (3D) vascular reconstructions.

Contrast-enhanced magnetic resonance angiog-
raphy (MRA) was performed in case of SCTA contraindi-
cation. Stenoses were classified according to a five-point
scale developed for other vascular areas and adapted
for contrast-enhanced MRA of the lower extremities’ ar-
teries: I — normal (no stenosis, reduced lumen 0—19%);
II — hemodynamically insignificant lesion (stenosis 20—
49%); III — hemodynamically significant lesion (stenosis
50—74%); IV — critical stenosis; V — occlusion.

Results and discussion. The development of a
standard treatment strategy that could be applied to any
variant of purulent-necrotic foot disease is fraught with
certain difficulties. At present, the treatment is based on
the saving principle, that is, the maximum possible pres-
ervation of the supporting function of the foot. Surgical
treatment of the wound, supplemented by ultrasonic
cavitation and ozonation, reduces the duration of the
phases of the wound process by 18+2 days and reduces the
number of "high" amputations by 34%, and the number
of re-amputations by 10 times.

Considering that in most cases the lumen of the
affected arteries had an irregular shape, stenosis was as-
sessed by the ratio of the areas of the lumen of the vessel
in the place of maximum narrowing and in the unchanged
area using reconstructed images in the axial plane. Even
in the presence of multilevel stenoses and occlusions of
arteries, contrast enhanced MRA allows assessing the
state of the main arteries of the lower extremities from the
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Table 1. Characteristics of patients

Characteristics Group
Control Experimental

Patients n=180 n=40
Age (years) 63,2+11,8 67,3+10,3
Diabetes mellitus duration (years) 12,3+3,8 13,4%4,2
Glycemia on admission, mmol /1 8,63+1,03 8,92+1,71
History of ulcerative defects 63,6% 100%
History of amputation 59% 90%
DFS forms:

neuropathic 18,4% 5%

ischemic 41,2% 86%

neuroischemic 40,4% 10%
Surgery before hospitalization 59% 90%
*p>0,05

bifurcation of the aorta to the arteries of the feet, as well
as assessing the state of soft tissues and bone structures,
and thereby choosing the right tactics for patient treating.
If there were contraindications to magnetic resonance
imaging (MRI), CT angiography of the lower extremities
was performed.

Percutaneous determination of tissue oxygen
saturation is highly informative, non-invasive, and allows
assessing the degree of soft tissue ischemia. Thus, in pa-
tients with diagnosed purulent complications in the post-
operative wound, a decrease in oxygen tension around the
wound below 25—30 mmHg by the 4th—5th day was noted.
In patients with this indicator remained at 35 mmHg and
higher, no infectious complications were observed, and
no reoperations were required. Oxygenation of tissues
below 30—35 mmHg indicates severe ischemia and makes
a favorable prognosis of spontaneous healing less likely.

Lesions of bone structures determine the relevance
of the examination aimed at verifying osteomyelitis. For
this, we performed an MRI scan of the feet, which made
it possible to detect changes in bone marrow density at
an early stage.

In the neuropathic form with a purulent-necrotic
process within the foot, the patient was attempted to per-
form a radical surgical operation with the simultaneous
closure of the postoperative wound. If it was impossible
to carry out a one-stage operation and the appearance of
repeated necrosis, the patients underwent staged surgi-
cal treatments using ultrasonic cavitation and ozonation
to prepare the wound for closure. The total duration of
treatment was 18+5 days.

12 (8.5%) patients with wet gangrene of the entire
foot and severe intoxication, including sepsis and (or)
end-stage chronic renal failure, underwent amputation at

the level of the thigh or lower leg for urgent indications,
10 (7%) patients with wet gangrene limited to fingers —
amputation of fingers with intraoperative ultrasonic
cavitation, 8 (4%) patients — transmetatarsal amputation.
After stabilization, vascular reconstruction was per-
formed. Then the patients underwent repeated surgical
treatments with ultrasonic cavitation and ozonation until
the appearance of granulations. The total duration of
treatment was 44+10 days.

Patients with diagnosed ischemic DFS with dry
gangrene of the toes or distal part of the foot first under-
went revascularizing surgery on the arteries of the lower
extremities or therapy with vasaprostan at a dose of 60
ug per day.

In 18 (47%) patients with hemodynamically sig-
nificant ischemia of the lower extremities, endovascular
recanalization with balloon angioplasty was performed:
with stenting of the ilio-femoral segment — in 3 (8%0), open
surgery — in 14 (37%) femoral-popliteal shunting — in 8
(21%), thromboendarterectomy — in 3 (8%), as well as
hybrid interventions with simultaneous open and endo-
vascular stages — in 6 (16%) patients.

With the successful restoration of the main blood
flow to the foot through at least one of the arteries of the
lower leg, a pronounced rise in the partial pressure of
oxygen in the tissues occurs from the 1st to the 3rd day
and averages 26 mmHg (when restoring patency along one
artery of the lower leg). By the 7th and 15th days, there is
no significant increase in partial pressure. The nature and
severity of the infection and the severity of reperfusion
edema have a significant impact on the measurement of
transcutaneous oxygen tension.

The second stage, against the background of com-
pensated ischemia, was the amputation of fingers in 24
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C

Fig. 1. Surgical treatment of wounds under the control of
endovideoscopic imaging:

A — installation of an arthroscope in the wound channel;
B — soft tissues before surgical treatment;

C — ultrasound treatment of wounds;

D — endovideoscopic imaging after surgical debridement

(19%) patients with one-stage (88%) and staged (12%) clo-
sure of a skin defect or transmetatarsal foot amputation,
which was performed in 10 (6%6) patients. The duration of
treatment was 40£7 days.

As part of a clinical study, we analyzed the results
of treatment of 10 patients with purulent-necrotic compli-
cations of DFS, who were diagnosed with deep phlegmon
of the plantar foot surface. The dissection of the purulent
focus was performed considering the data of the MRI study
on the spread of the infectious process.

In the projection of the maximum accumulation of
purulent-necrotic masses, in the identified low-vascular
zones, which were determined after performing a number
of topographic and anatomical methods for assessing the
angioarchitectonics of the foot, a horizontal linear skin
incision 1.5 cm long was performed, then counterperture
was applied along the contralateral lateral surface in the

D

low-vascular zone. The number of incisions varied from 2
to 4 and depended on the data on the spread of the puru-
lent-necrotic process obtained in the preoperative study,
and later — according to the results of endovideoscopic
imaging (Fig. 1).

After performing a low-traumatic approach in
the low-vascular zone, an arthroscope was installed in
a cannula into the wound with a single-stage supply of
0.05% chlorhexidine solution in a flow-washing mode.
The cavity was revised, the anatomical structures of the
foot were visualized. Particular attention was paid to the
presence of streaks and areas of necrotic tissue.

The developed minimally invasive method assumes
end-to-end flow-lavage drainage of wounds with per-
forated PVC drainages. One to two drains were required
depending on the severity of the purulent-necrotic process.
The diameter (from 0.5 to 0.8 cm) of the drainage tubes also
depended on the severity of the purulent-necrotic process.

Flow-flush drainage was carried out by connect-
ing a PVC drainage (system for transfusion of infusion
solutions) on one side and supplying a 0.05% solution of
chlorhexidine bigluconate in a volume of 800 ml. A con-
tainer was connected to the opposite end of the drainage
to collect the discharge.
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The overwhelming majority of diabetic patients
with foot purulent-necrotic lesions were found to have
polymicrobial complexes. Mixed aerobic-anaerobic mi-
croflora was detected the most often. Aerobic gram-pos-
itive cocci were leading in the "chronicization" of the
infectious process in the wound.

A decrease in microbial contamination was re-
vealed by low-frequency ultrasound. The healing
properties of ultrasonography are associated with its
antibacterial, anti-inflammatory and antispasmodic ef-
fects. Cavitation is considered to be the main mechanism
for providing bactericidal action of ultrasonic testing.

It has been established that low-frequency ul-
trasound mechanically destroys devitalized tissues,
disintegrates and inactivates protease macromolecules
on the surface of ulcers and purulent wounds, destroys
microbial cells, and improves microcirculation through
tissue vibration in the affected area. The power used
(cavitation frequency was 40—80 kHz) does not have a
destructive effect on healthy tissues, selectively remov-
ing only pathologically altered ones, which is important
for DFS treatment due to the extremely small reserve of
own soft tissues.

At present, bacterial biofilms formed on wound
sites are of importance in the development of relation-
ships between micro- and macroorganisms in the pro-
cess of the onset of purulent-inflammatory diseases. The
role of bacterial biofilms in the development of such a
chronic disease as a DFSpurulent-necrotic complication
has not been discussed previously.

Analysis of electron diffraction patterns obtained
during tissue biopsy made it possible for the first time
to reveal bacterial biofilms - microbial communities
containing clusters of bacterial cells attached to the
dense surface of the periosteum. The lysosomal ac-
cumulations contained in the cytoplasm of cells were
revealed, indicating autolysis. After ultrasound, the
biofilm is destroyed, the number of lysosomes decreas-
es, which indicates a decrease in autolysis processes.
The special role of biofilms is probably associated with
the development of a prolonged infectious process,
often turning into a chronic disease and causing the
recurrence of purulent-necrotic complications. In our
opinion, ultrasound treatment is the "gold standard" in
the local treatment of purulent-necrotic complications
of diabetic foot syndrome.

In 87 patients underwent the foot wound surface
ozonation in various modes, the domestically manu-
factured ozon generator Orion-Si (OP1-M) was used.
The effect of ozone is antibacterial, stimulating and
oxygenating. Bacteria and viruses die in direct contact
with ozone due to oxidative destruction of cell mem-
branes and the breakdown of DNA and RNA, as well as
destructive action of peroxidase. Aeration of the affected

limb in a plastic insulator was carried out daily with an
ozone-oxygen gas mixture with an ozone concentration
of 40—80 ug/ml. The concentration and rate of ozone
supply in the air mixture changed depending on the
phase of inflammation of the wound process.

In the phase of inflammation, an air-ozone mix-
ture with an ozone concentration of 80 ug/ml was used;
when granulations appeared in the wound, the concen-
tration of ozone in the mixture decreased to 40 ug,/ml.
The exposure in both cases was 15 minutes. Covers of
different sizes made it possible to treat wounds of dif-
ferent area, depth, and shape.

Despite a 5-fold increase in the total number of
operations in the main group, postoperative mortality
decreased from 14.3% to 0.8%. The number of repeated
"high" amputations has decreased by an order of magni-
tude. The average duration of inpatient treatment was 26
and 44 days in the main and control groups, respectively.

Surgical interventions for DFSpurulent-necrotic
complications inevitably lead to the appearance of
wound defects in the tissues of the foot. As a result, diffi-

With the successful restoration
of the main blood flow to

the foot through at least one

of the arteries of the lower

leg, a pronounced rise in the
partial pressure of oxygen

in the tissues occurs from

the 1st to the 3rd day and
averages 26 mmHg (when
restoring patency along one
artery of the lower leg). By

the 7th and 15th days, there

is no significant increase in
partial pressure. The nature
and severity of the infection
and the severity of reperfusion
edema have a significant
impact on the measurement of
transcutaneous oxygen tension
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Table 2. Patients with DFS purulent-necrotic complications: immediate and long-term results

Characteristics

Group

Experimental Control

Inpatient treatment period, days (M+m) 2612 44+15
Wound epithelialization period, months (M+m) 4+1,2 6+1,5
Postoperative death rate, % 0,8% 14,3%*
Remission period (before the next operation), months (M+m) 9+2,1 4+1,2%
Ulcer recurrence rate, % 2,7% 28%*
Re-amputation rate, % 0,6% 8%*
The number of saved stops with the preservation of functionality, % | 92,7% 50%*
*p<0,05

culties arise in the treatment of patients, and the lack of
plastic material, which is formed after radical surgical
treatment, is especially acute. Of 180 patients, 79 (44%)
required the closure of the skin defect with one of the
types of plastic surgery. The choice of the method of skin
grafting depends on the general condition of the patient,
localization, depth and shape of the wound defect.
The best results of plastic with a free perforated graft
were achieved when it was used to close skin defects
on the dorsum and plantar surfaces of the feet. After
transmetatarsal amputation, a special original device
was used to form the foot stump by early and gradual
convergence of the wound edges until the appearance
of cicatricial changes in the soft tissues. The gradual
stretching of soft tissues in the wound area, especially
the skin, prevents the frequently occurring marginal
necrosis in the area of interrupted sutures. Infectious
complications were noted in 12.7% of patients in the
postoperative period. At the same time, partial lysis of
the wound graft prevailed after free autodermoplasty,
which can be explained by large areas, as well as by the
involvement of functional zones (joints). Suppuration
of the postoperative wound in patients using the de-
vice is explained by the imposition conditions, namely,
the absence of a clear boundary between healthy and
pathological tissues, pronounced edema. Combined
plastics did not lead to any complications, however,
insufficient number of patients does not allow making
a final conclusion.

We obtained the immediate and long-term re-
sults, comparing the indicators in the experimental
group of patients treated according to the developed
algorithm, and in the control group, where patients
received conventional therapy (Table 2).

Distribution of plantar pressure analysis makes
it possible to assess the biomechanical consequences of
amputations within the foot, as well as to identify chang-
es on the contralateral limb that can lead to secondary
purulent-necrotic complications. When analyzing the

distribution of plantar pressure in patients who under-
went various amputations within the foot, one should
pay attention to the fact that the volume and localization
of the removed segment of the foot have a significant in-
fluence on the formation of ulcers and purulent-necrotic
complications.

Studying the quality of patients’ life, we found that
80% of patients have difficulties with self-care, about
70% — with movement, as well as in daily activities in
general. Pain syndrome of varying severity was present
in 90%. However, the physical component prevailed in
patients with ischemic DFS.

Taking into account the need to comply with the
continuity of the continuation of treatment and rehabil-
itation of patients at the outpatient stage, we found that
the turn to an orthopedist was only 10% of all operated
patients. About 9% of patients operated on within the
foot used orthopedic insoles to correct foot deformities.
Among the patients who underwent "high" amputations,
only one patient used a prosthesis.

Thus, developed unified approaches in the diagno-
sis and treatment of patients with DFS purulent-necrotic
complications, who underwent staged necrectomy with
simultaneous ultrasonic cavitation of purulent wounds
and their ozonization in the complex treatment, make it
possible to reliably reduce the number of ulcer recurrenc-
es from 28% to 2.7%, "high" amputations — by 34%, and
the number of re-amputations — 10 times.

Minimally invasive surgical technologies for the
debridement of deep purulent foci of the foot, in compar-
ison with the classical principles of treatment of purulent
wounds, makes it possible to achieve a complete cleansing
of wounds, prepare them for plastic surgery and increase
the number of functional supportable lower limbs by
42.7%. According to the obtained results, it is optimal to
perform sanitizing operations after revascularization of at
least one artery no earlier than on the 3—4th day, which
makes it possible to increase their efficiency and reduce
the number of repeated surgical interventions.
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Conclusion. Management of patients with DFS
at all stages of treatment and rehabilitation should be
interdisciplinary and include the following specialists:
endocrinologist, orthopedist, surgeon, psychologist, as
well as trained nursing staff.

Based on the obtained results, the following con-
clusions can be drawn:

1. The wound process in DFS is characterized by poly-
valent microbial landscape and biofilms localized
on the periosteum, which reduce the effectiveness
of treatment and lead to a relapse of the destructive
process in the foot.

2. Surgical treatment of the wound, supplemented by
ultrasonic cavitation and ozonation, reduces the
duration of the phases of the wound process by
18+2 days and reduces the number of "high" ampu-
tations by 34%, and the number of re-amputations
by 10 times.

3. The proposed algorithm for the diagnosis and selection
of surgical treatment for various forms of DFS made
it possible to reduce the risk of further progression
of gangrenous changes in the foot and to preserve a
supportable and functional limb.
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Tricuspid regurgitation
prevalence in general
hospital patients
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Abstract. Tricuspid regurgitation (TR) is a widespread
valvular heart disease. Most times life expectancy doesn’t
depend on trace to mild degrees of TR. Tricuspid valve
surgery is probably recommended for patients with
moderate to severe TR because of their poor long-
term outcomes. It is necessary to study TR in different
patients. The aim of this work was to study the incidence
of TR in general hospital and to investigate moderate
to severe TR incidence rate. We analyzed 50.647
transthoracic echocardiograms (TTE) done in Federal
State Governmental Establishment «Burdenko Main
Military Clinical Hospital» of Russian Federation Defense
Ministry in 2004—2019. The median age of patients was
56 years (age 54.23+17.95 years). We discovered 44.854
cases of TR. Moderate to severe TR was detected in 5.735
(11.3%) patients (age 68.11+14.42 years, M=71 years). In
general hospitals TR can be found in 88% of patients.
Patients with moderate to severe TR are older patients
with progressive TR. Male patient with severe TR is often
older than a female patient.

Keywords: echocardiography, tricuspid valve, tricuspid regurgitation,
tricuspid valve insufficiency.
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Introduction. Even though tricuspid regurgitation
(TR) is often detected during echocardiographic examina-
tion, until recently it did not attract the attention of cardi-
ologists and cardiac surgeons. One possible explanation is
that even severe TR often remains asymptomatic for a long
time and the diagnosis is made already at a late stage of
right ventricular (RV) failure. Severe tricuspid valve insuf-
ficiency often leads to poor prognosis [1-4]. Moderate and
pronounced isolated TR leads to significant mortality with
a five-year survival rate of 51.7% and a ten-year survival
rate of 30.5% [5]. Surgical treatment extends patients life
expectancy [6], but only a small number of patients with
severe TR undergo surgical treatment since there is often
a high surgical risk, especially in elderly patients with RV
failure [7]. Therefore, it is important to understand both
TR prevalence and the incidence rate of its variants, which
affect hemodynamics and worsen the prognosis, both in
the general population and in certain groups of patients.

Aim of the study. To assess TR prevalence and
the incidence rate of moderate to severe TR in general
hospital patients.

Material and methods. We analyzed 50647 trans-
thoracic echocardiograms (TTE): 37.477 (74%) men and
13.170 (26%) women who were examined and treated in
Federal State Governmental Establishment «Burdenko
Main Military Clinical Hospital» of Russian Federation De-
fense Ministry in the period from 01.01.2004 to 30.10.2019.
The analysis was carried out using TTE Browser database,
developed at the center for functional diagnostic research
of the hospital. If the patient underwent several TTE,
then the first echocardiogram was included in the study.
TTE was performed on Vivid 3, Vivid 4, Vivid 5, Vivid E95
(General Electric); Acuson Sequoia 512, Acuson Cypress
(Siemens); Artida SSH-880CV (Toshiba).

TTE and the assessment of TR severity were per-
formed in accordance with the recommendations of
American Society of Echocardiography, European Society
of Cardiology Working Group on Echocardiography, Eu-
ropean Association of Echocardiography, European As-
sociation of Cardiovascular Imaging, relevant at the time
of the study [8—10]. Based on the findings, the patients
were divided into groups depending on the TR presence
and its severity.

Results and discussion. Analysis of 50,647 patients
(age 54.23+17.95 years, M=56 years) revealed that TR of
varying severity was found in 44.854 (88.56%) patients
(age 55.79+17.47 years, M=57 years). Among 37.477 men
(age 53.96+18.29 years, M=55 years), TR was detected
in 33,253 (88.73%) cases (age 55.49+17.83 years, M=57
years), while among 13.170 women (age 55.03*¥16.94
years, M=56 years) it was detected in 11.601 (88.09%)
cases (age 56.64+16.38 years, M=58 years).

In 44.912 (88.67%) cases (age 52.47+17.58 years,
M=53 years), TR was not detected, or was insignificant

and did not affect hemodynamics: 33.373 (89.05%) men
(age 52.11+17.87 years, M=53 years) and 11.539 (87.62%)
women (age 53.51+16.69 years, M=55 years).

Moderate to severe TR affecting hemodynamics
was diagnosed in 5.735 (11.32%) cases (age 68.11+14.42
years, M=71 years). The detection rate in 4,104 men was
10.85% (age 69.03+14.24 years, M=71years), in 1.631 wom-
en it was 12.38% (age 65.83%14, 63 years, M=68 years).
The average age of female patients was lower compared
to male patients (p<0.001).

Patients with moderate to severe TR were older
than those who weren’t diagnosed with it (or had insig-
nificant TR), for both female and male patients (p<0.001).

The findings are consistent with the previous
results devoted to TR prevalence investigation. Thus,
according to Framingham Heart Study, TR was recorded
by TTE in 82% of male and 85.7% of female patients [11].
In 2004, a joint group of US researchers reported TR in
88.5% of patients of Veteran Affairs Palo Alto Health Care
System, the majority were men (98%), aged 66.5+12.8
years [12]. Most often, trace or insignificant TR is de-
tected with TTE, which is often found with a structurally
normal valve in healthy people [10]. TR without a sig-
nificant effect on hemodynamics could be considered
physiological [13]. Severe TR might be considered as an
RV failure. Right atrioventricular valve failure is often
functional (secondary) and develops with intact leaflets
due to expansion of the fibrous ring or a phenomenon
called tethering — restriction of leaflet movement due to
remodeling of the right ventricle causing displacement
of the papillary muscles, which prevents the leaflets to
shift into systole to completely cover the opening of the
RV. Functional TR is usually associated with pancreatic
enlargement and/or dysfunction, pulmonary hyperten-
sion, and atrial fibrillation. Much less often, the valves
themselves and other elements of the valve apparatus
suffer. In this case, TR is identified as primary (organic)
and can be observed in infective endocarditis, carcinoid
syndrome, leaflet prolapse in myxomatous degenera-
tion, rheumatism, heart injury, etc.

Previous research shows that moderate to severe
TR affects hemodynamics and may be associated with
a poor prognosis and increased mortality, regardless of
the causes of occurrence [10, 12, 14]. In 2004, J. Nath and
colleagues identified moderate and severe TR in 15.6%
of the examined patients [12], and in 2020, E. Chorin and
colleagues found TR in 12.1% of patients who underwent
inpatient examination and treatment in Tel Aviv Medical
Center (Israel) [14]. There was an identical prevalence of
moderate to severe TR among our patients.

Conclusion. According to TTE, TR prevalence in
general hospital exceeds 88%, which is consistent with
the general population. Moderate to severe TR occurs
in about 11% of cases. Among females, TR is detected
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at a younger age and more often compared to males.
Patients with moderate and severe TR were older than
those who wasn’t diagnosed with the disease (or had
insignificant TR).

Thus, obtained results may help researchers to
plan cardiac surgery aimed at correcting RV dysfunction
and increasing patient life expectancy.
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Abstract. Microbiologically confirmed bacterial co-in-
fection occurs in 1.2%—7% of hospitalized patients with
COVID-19. The study of rational approaches to empirical
antibacterial therapy (ABT) of SARS-CoV-2 virus-induced
pneumonia continues. Glucocorticoid (GCS) therapy, the
main method for pathogenetic treatment of moderate
forms of COVID-19, can lead to the development of neu-
trophilic leukocytosis. The criterion for the differential
diagnosis of leukocytosis could be determining the quantity
of peripheral blood monocytes. Assessing the significance
of identifying the monocyte quantity can serve as an addi-
tional criterion for assigning empirical ABT in the treatment
of pneumonia caused by the new coronavirus infection.
The aim of the study was to identify the characteristics
of glucocorticoid-induced leukocytosis in patients with
moderate COVID-19. The study included 86 patients with a
confirmed diagnosis of COVID-19 (ICD codes: U07.1, U07.2)
of moderate severity. The patients were divided into 2
groups. The comparison group consisted of 40 patients who
were prescribed ABT after the manifestation of leukocytosis
on the background of glucocorticoid therapy. The control
group included 46 people who were not prescribed ABT
after the manifestation of leukocytosis on the background
of glucocorticoid therapy and until the end of their stay in
the hospital. We compared the parameters of the clinical
blood tests (the absolute number of white blood cells, neu-
trophils and monocytes (x10° /L)) on days 3, 6 and 9 from
the start of GCS therapy. As a result, on the 3rd day, both
groups had neutrophilic leukocytosis (>9.0x10? /L) and ab-
solute monocytosis (>0.8x10? /L). There was a statistically
significant decrease in the absolute number of white blood
cells, neutrophils and monocytes by days 6 and 9, compared
with day 3 from the start of glucocorticoid therapy. When
comparing blood parameters between the groups, there
was no statistically significant difference in the number of
cells on the 3rd, 6th and 9th day of GCS therapy (p>0.05).
Glucocorticoid-induced leukocytosis is associated with
absolute monocytosis. The administration of ABT in re-
sponse to the occurrence of leukocytosis in this study did
not affect the change in the level of white blood cells. At the
same time, a likely factor in reducing these indicators was
a decrease in the daily dosage of corticosteroids.

Keywords: SARS-CoV-2, COVID-19, clinical blood test, hematological
examination, monocytosis, glucocorticoids, antibacterial therapy.
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Introduction. Currently, the issue of management
approach to the treatment of bacterial complications
of pneumonia caused by the SARS-CoV-2 virus re-
mains unresolved. According to a number of authors,
microbiologically confirmed bacterial coinfection oc-
curs in 1.2—7% of hospitalized patients with COVID-19,
while empiric antibiotic therapy (ABT) is prescribed in
50—90% of cases [1—3]. The world scientific communi-
ty continues to research management approaches to
empirical ABT pneumonia caused by the SARS-CoV-2
virus. The recommendations of the National Institutes
of Health of the US Health Department recognize the
lack of research aimed at rationalizing approaches to
ABT in COVID-19, while suggesting both a routine ap-
proach to prescribing ABT to all patients with moderate
to severe hypoxemia, and the selective one where the
signs of bacterial coinfection are lobar lesions on the
lung X-ray, leukocytosis, increased serum lactate levels,
microbiological tests, and the state of shock [4]. On
the other hand, domestic clinical guidelines suggest
prescribing empiric ABT in the presence of convincing
signs of bacterial infection: an increase in the level of
procalcitonin >0.5 ng/ml, leukocytosis >12x10° /L (in
the absence of previous use of glucocorticoids (GC)),
an increase in the number of band neutrophils more
than 10%, the appearance of purulent sputum [5, 6].
GC-therapy, the main method of pathogenetic treatment
of moderate forms of COVID-19, can lead to the devel-
opment of neutrophilic leukocytosis [7], however, the
study of the level of procalcitonin in COVID-19 patients
shows low sensitivity [8]. In view of the above, it is nec-
essary to develop additional criteria to differentiating
bacterial neutrophilic leukocytosis from the GC-induced
one. Analyzing the monocyte count in peripheral blood
could become such a criterion. The development of
macrophage activation syndrome in coronavirus pneu-
monia patients suggests the increase in the activity
of circulating monocytes. At the same time, there is
data on the effect of GC on the monocyte count in the
peripheral blood [9]. Determining the significance of
identifying monocyte count can serve as an additional
criterion for the appointment of empirical ABT during
the treatment of coronavirus pneumonia.

Aim of the study. To study the nature of glucocor-
ticoid-induced leukocytosis in patients with moderate
COVID-19.

Materials and methods. A study which included
86 patients with a confirmed diagnosis of COVID-19
(ICD codes: U07.1, U07.2) was conducted on the basis of
a temporary infectious diseases hospital in the Moscow
region (Patriot Park), from November 2020 to January
2021. Patient inclusion criteria: moderate course (NEWS
score 5—7, percentage of lung damage according to
computed tomography data up to 50%, baseline level of

C-reactive protein (CRP) on admission from 30 mg /1),
age up to 85 years, no taking systemic corticosteroids
at the outpatient stage, the day of illness at admission
is 8—12, leukocytosis on the 3rd day of therapy with
systemic corticosteroids: dexamethasone 20 mg/day
or prednisolone 150 mg/day intravenously for 3 days,
followed by a gradual decrease in the daily dosage by 4
mg/day or 30 mg/day, respectively, for 4 days.

Patients were divided into 2 groups. Group 1
(comparison) included 40 patients who were prescribed
ABT to treat leukocytosis. Group 2 (control) included
46 patients who did not get receive ABT throughout the
course of their treatment. Patient exclusion criteria: de-
terioration in the severity of the disease, which required
an increase of the GC dosage or the use of anticytokine
therapy; ABT up to the 3rd day from the start of taking
corticosteroids; the presence of extrapulmonary sources
of bacterial infection. Comparison of indicators of the
clinical blood test (absolute count of WBC, neutrophils
and monocytes (x10°/1)) on the 3rd, 6th and 9th days
from the start of GC-therapy. Laboratory tests were
performed on automatic hematological analyzers ABX
Yumizen H 500 (France) with the division of WBC into
5 populations.

Software packages Statistica 12, Microsoft Office
Excel 2016, Past 3, IBM SPSS Statistics 26 were used for
statistical processing. The numerical values of the an-
alyzed indicators of each group in accordance with the
law of normal distribution established using the Shap-
iro-Wilk W-test were presented as arithmetic mean (M)
and standard deviation (o), otherwise — in the form of
median (Me) and interquartile range (Q25; Q75). Inter-
group differences of quantitative variables with normal
distribution were determined using the Student's t-test
after checking the equality of variances (Leuven's test).
In case of abnormal distribution of quantitative data,

Currently, the issue of
management approach to
the treatment of bacterial
complications of pneumonia
caused by the SARS-CoV-2
virus remains unresolved
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Table 1. Patient group characteristics

Parameters Group 1(n=40) Group 2 (n=46) p
Age, years 61,5+13,6 60,6+11,1 0,77
Sex, male., n/% 17 /42,5% 22 /47,8% 0.62
Sex, female., n/% 23/57,5% 24/52,2%

Arterial hypertension, n/% 24/60% 25/54,3% 0,59
Diabetes mellitus, n/% 11/27,5% 15/32,6% 0,61
CRP, mg/1 79,8+31,9 69,5+42,79 0,08

Table 2. Comparison of indicators of the clinical blood test of groups 1and 2 on the 3rd, 6th and 9th days of GC

therapy
Me (Q25; Q75) Me (Q25; Q75) Me (Q25; Q75)
Parameters (3 day) (6" day) (9" day)
Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
WB . 12,1 11,4 10,14 12 ,02 41
C count 8 8 0,07 0 9 0,09 6,0 7, 0,015*
x10°/1 (11,25; 14,29) | (10,34;12,33) (8,79; 11,94) (8,08;11,01) (4,58; 8,65) (6,11; 8,78)
N hil 1 4
eutrophi 9,66 9, 0,04* 7,96 7,63 0,65 5,47 5,78 0,46
count. x10°/1 | (8,82;11,90) | (8,14;10,09) (6,07; 8,87) (6,54; 9,12) (3,61; 6,72) (4,87; 6,23)
Monocyte 0,97 0,87 0,74 0,70 0,60 0,67
0,35 0,47 0,52
count. x10°/1 | (0,86;1,03) (0,81;1,09) (0,60; 0,81) (0,55; 0,81) (0,43; 0,77) (0,46; 0,76)
* p<0,05

differences were determined using the Mann-Whitney
U-test, within the group — using the Wilcoxon T-test. To
determine the differences between categorical variables
(gender, diabetes mellitus, arterial hypertension), the chi-
square test (Pearson's test) was used. Multiple intragroup
comparisons were performed using the Friedman test. The
critical level of significance was p <0.05.

Results and discussion. The observed groups did
not differ in age, sex, or comorbidities (table 1).

At the first point of the study (day 3 of GC therapy),
both both neutrophilic leukocytosis (>9.0x10° /L) and ab-
solute monocytosis (>0.8x10° /L) were observed in both
groups, as well as the statistically significant decrease in
the absolute count of WBC, neutrophils and monocytes
by the 6th and 9th days compared to the 3rd day from the
start of GC therapy. It should be noted that this decrease
in indicators was associated with a decrease in the daily
dose of GCs in both groups of patients. On the 3rd day
of GC therapy (the 1st point), the daily dose was 20 mg
of dexamethasone per day (or 150 mg of prednisolone
per day), after which by the 6th day (2 point) the dosage
gradually decreased (8 mg of dexamethasone or 60 mg
prednisolone) and was completely canceled on the 7th
day in all patients (Fig. 1-3) .

When comparing blood parameters between the
groups, there was no statistically significant difference
in the number of cells on the 3rd, 6th and 9th days of GC
therapy. An exception was the identification of a signifi-

A study which included 86
patients with a confirmed
diagnosis of COVID-19 (ICD
codes: U07.1, U07.2) was
conducted on the basis of a
temporary infectious diseases
hospital in the Moscow region
(Patriot Park), from November
2020 to January 2021.
Patients were divided into 2
groups. Group 1 (comparison)
included 40 patients who

were prescribed ABT to treat
leukocytosis. Group 2 (control)
included 46 patients who did
not get receive ABT throughout
the course of their treatment
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Fig. 1. Dynamics of the WBC count in the observed groups from
the moment of leukocytosis manifestation on the 3rd day of GC
therapy to the end of the therapy.
*p<0.05. Intergroup differences are statistically significant
(Friedman's test: 58.4, p <0.001 and 61.2, p <0.001 for groups 1
and 2, respectively)
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Fig. 2. Dynamics of neutrophil count in the observed groups from
the moment of the appearance of leukocytosis on the 3rd day of
GC therapy and until the end of the therapy.

*p <0.05. Intergroup differences are statistically significant
(Friedman's test: 54.5, p <0.001and 62.7, p <0.001 for groups 1

and 2, respectively)
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Fig. 3. Dynamics of monocyte count in the observed groups from
the moment of the appearance of leukocytosis on the 3rd day of
GC therapy and until the end of the therapy.

Intergroup differences are statistically significant (Friedman's
test: 51.4, p<0.001 and 32.1, p<0.001 for groups 1and 2,

respectively)

cant difference in the neutrophil count on the 3rd day of
taking corticosteroids (9.66 (8.82; 11.90) versus 9.1 (8.14;
10.09) in groups 1 and 2, respectively (p= 0.04) and by
the number of leukocytes on the 9th day of GCS intake
(6.02 (4.58; 8.65) versus 7.41 (6.11; 8.78) in groups 1and 2,
respectively (p=0.015). However, given the unidirectional
nature of changes in these indicators in groups, it can be
assumed that these differences do not make a significant
contribution to the interpretation of intergroup compar-
isons in general (table 2).

Some authors provide data on GC therapy in
various conditions inducing both monocytopenia.
and monocytosis [10]. According to the received data,
GC-induced leukocytosis is associated with absolute
monocytosis. The appointment of ABT in response to the
occurrence of leukocytosis on the 3rd day of GC ther-
apy in this study did not affect the change in the WBC
count. At the same time, a decrease in the daily dosage
of glucocorticoids was a likely factor in the decrease in
these indicators.

Conclusion. Despite the low incidence of bacterial
complications in COVID-19, neutrophilic leukocytosis
developing during the treatment of coronavirus pneu-
monia with glucocorticoids requires the development of
additional differential diagnostic criteria. A clinical blood
test is the most accessible laboratory test in routine clin-
ical practice and requires regular monitoring of the WBC
count in patients with COVID-19.
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Based on our research, the following conclusions
can be drawn:

1. GC therapy is accompanied by a dose-dependent in-
crease in the number of circulating blood monocytes.

2. Neutrophilic leukocytosis with monocytosis during
therapy with GC is not an indication for antibiotic
therapy.

3. Identification of absolute monocytosis of peripheral
blood may indicate the effectiveness of GC therapy
which requires further research.

4. Neutrophilic leukocytosis without monocytosis during
therapy with corticosteroids may be a consequence of
insufficient systemic anti-inflammatory therapy and a
sign of bacterial infection overlay.
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Abstract. Hernias of the diaphragm (HAP) are a common
pathology that negatively affects the patients’ quality of
life and in some cases requires high-quality surgical cor-
rection. This pathology has a progressive course, which
leads to an increase in the severity of clinical manifesta-
tions with the age of the patient. At present, behavioral
and conservative therapy is the first line of treatment for
HAP, while surgical correction is performed only if they
are ineffective. This tactic helps to reduce the likelihood
of discrediting surgical treatment and increase its effec-
tiveness. The article presents the experience of surgical
treatment of HAP on the basis of general surgery clinics
of the N.N. Burdenko MMCH of the Ministry of Defense of
the Russian Federation.

Keywords: hernias of the diaphragm, treatment.

Introduction. Hernias of the diaphragm (HAP)
are one of the most urgent problems of modern surgery
and gastroenterology [1]. The incidence rate of HAP in
the structure of the pathology of the gastrointestinal
tract ranges from 3% to 33%, taking the third place after
cholelithiasis, peptic ulcer disease and duodenal ulcer
disease [3]. Diaphragmatic hernia has a progressive
course, which leads to an increase in the severity of clinical
manifestations with the age of the patient [4]. The clinical
course of HAP is accompanied by a significant decrease
in the patients’ quality of life and does not respond to
therapeutic treatment. In the etiology of HAP, the leading
role is assigned to genetic predisposition and congenital
weakness of connective tissue [5, 6]. This pathology is
associated with the structural degradation of the phre-
nicoesophageal ligament connective tissue fibers, weak-
ening of gastric and other ligaments [7, 8]. Predisposing
factors: obesity, bad posture, chronic intra-abdominal
hypertension (persistent cough, astriction) [9].
Four types of HAP are currently distinguished[10]:
s TypeI (axial, sliding) — there is an axial displacement of
the gastroesophageal junction, gastric fundus or gastric
body into the mediastinum through the expanded dia-
phragm and, in case of a change in the position of the
body, their return to the abdominal cavity;

= Type Il (paraesophageal) — the gastroesophageal junc-
tion is located in the abdominal cavity, and part of the
stomach moves to the mediastinum;

= Type III (mixed) — there are anatomical changes of axial
and paraesophageal hernias;
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s Type IV — other organs of the abdominal cavity, such
as the omentum, small and large intestines, pancreas,
hepatic ligaments, are displaced to the mediastinum.

As a rule, half of patients with HAP are either
asymptomatic or have a minimal clinical signs, many of
which are not strictly specific for this disease, so the most
frequently HAP is detected accidentally, during diagnostic
examinations for other diseases [11]. Most researchers
emphasize that a long period usually passes from the
moment of occurrence of any symptoms to visiting a
doctor and determining a correct diagnosis. In most times,
patients with HAP are observed by a gastroenterologist for
reflux esophagitis. Treatment begins with behavioral and
conservative therapy: reduction of physical activity, ratio-
nal food intake, diet, pharmacotherapy with proton pump
inhibitors, H2-histamine receptor blockers, prokinetics.
The outcome of conservative treatment depends on many
factors: the patient's age, the presence of comorbidity, the
severity of the pathological process, etc. Therefore, the
effectiveness of conservative treatment, according to the
literature, is in the range of 23—75% [12].

In the absence of the effectiveness of conservative
therapy, surgical treatment is recommended for patients
with HAP. The pioneer of surgical correction of HAP is
Rudolf Nissen. In 1936, he was the first to propose and
perform the fundoplication, which was the gold standard
of treatment before the implementation of endoscopic
technique. Currently, the most common method of inter-
ventional treatment of HAP is laparoscopic posterior Nis-
sen fundoplication with cruroraphy [10, 13]. This method
is considered the most adequate way to restore the barrier
function of the gastroesophageal junction. Some HAP
types are asymptomatic or have minimal clinical mani-
festations, and are often accidental diagnostic findings,
and the vast majority of patients with this pathology are
middle-aged and elderly people with assident somatic
pathology. Thus, there are characteristic difficulties in de-
termining indications for surgical treatment of HAP [3, 7].
The effectiveness of surgical treatment of HAP, according
to various sources, reaches 75%—95% [8].

The indication for the surgical treatment of axial
HAP is the ineffectiveness of conservative therapy of gas-
troesophageal reflux disease (GERD). Surgical interven-
tions for asymptomatic axial hernias are not indicated [9].

The indication for surgical treatment of parae-
sophageal and mixed HAP is the presence of their clinical
manifestations. The development of acute complications
(infringement of HAP, obstruction in paraesophageal and
mixed HAP) is an indication for emergency surgery.

With type IV HAP, surgical treatment is indicated
in the presence of clinical manifestations or detection of
small or large intestine guts in the hernial protrusion [7].

Over the past 10 years, the general surgery clinics
of the N.N. Burdenko MMCH of the Ministry of Defense of

the Russian Federation has accumulated extensive expe-
rience in surgical correction of HAP. These results may be
of interest to practicing surgeons.

Aims of the study. To determine the effectiveness
of surgical treatment of HAP in different categories of
patients.

Materials and methods. The total number of treat-
ed patients was 216, of which 43 were men and 173 were
women. The distribution of patients by age (according to
the WHO classification) is shown in Figure 1.

Indications for surgical treatment were ineffective-
ness of conservative therapy of HAP (34.5%), recurrent
reflux esophagitis (30.4%0), the degree of HAP according
to additional research methods (52.5%). All patients were
operated, 34 patients underwent simultaneous laparo-
scopic cholecystectomy. Laparoscopic access was used
during the operation.

The contents of the hernial sac were represented
in 53.4% by the gastric cardia, in 44.1% — by the gastric
fundus and body, in 2.5% it contained the entire stomach,
the loops of the small or large intestine. In all patients, the
correction of HAP was performed with the formation of
a circular fundoplication cuff with a size of 3.4+0.4 cm.

Results and discussion. The immediate results of
treatment (after 6 months) were evaluated in 97 patients
using clinical and instrumental data according to the cri-
teria of H. Wykypiel and co-authors (2005).

It turned out that the immediate excellent and good
outcomes of treatment according to clinical data were in
92% of cases, satisfactory and unsatisfactory results — in
5.4 and 2.7% of cases respectively. According to the results

Mss20 |Youngage

. 1,8% Retirement age

7.5% Old adults

36,1% Middle-aged adults

Fig. 1.
Patient profile by age
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Fig. 2. Short-term results of treatment of patients with a

diaphragmatic hernia
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Fig. 3. Long-term treatment results according to clinical and

instrumental examination data

of the instrumental survey, excellent and good outcomes
were reached in 40.6% and 54% of cases, respectively,
satisfactory and unsatisfactory — in 2.7 and 2.7% (Fig. 2).

Long-term outcomes in period of 24 to 36 months
were studied in 51 patients using the same criteria. Ac-
cording to clinical data (Fig. 3), excellent and good results
were in 57.2% and 33.3% of cases, satisfactory results — in
9.5% of cases.

Intraoperative complications were detected in 8
(3.4%) cases. In 6 cases, right sided pneumothorax was
diagnosed, which was associated with damage to the me-
diastinal leaf of the parietal pleura. In 2 cases, emphysema
of the chest, neck, and face was noted. In all cases, intra-
operative complications did not affect the performance of
the planned extent of operation.

Thus, with an uncomplicated persistent course of
reflux-associated esophagitis against the background of

Fig. 4. Paraesophageal hernia of the diaphragm (thoracic stomach). Duodenal

compression

the presence of HAP after a course of conservative ther-
apy aimed at eliminating inflammation of the esophageal
mucosa, laparoscopic hernia removal with antireflux
operation is indicated.

In the complicated course of the disease, in our
opinion, it is necessary to resort to two-stage endovid-
eosurgical treatment. At the first stage, organic and func-
tionally significant complications should be eliminated
with the help of flexible intraluminal endovideoesopha-
goscopy, at the second stage, according to the indications,
the elimination of HAP with antireflux surgery should be
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Fig. 5. CT-signs of a giant hernia of the diaphragm

performed by endovideosurgical method. In our opinion,
laparoscopic cruroraphia with Nissen—Rosetti fundoplica-
tion should be considered the operation of choice.

A clinical case of an unfavorable course of HAP.
Patient D., female, 79 years old, was taken by an ambu-
lance team on 02.01.2020 to the emergency department of
the MMA with complaints of a feeling of heaviness in the
epigastrium, aching, bursting pains radiating to the heart
area when eating food, heartburn, belching "rotten" air,
nausea, repeated vomiting.

From the patient history it is known that nausea
has been bothering the patient for the last three weeks,
vomiting appeared suddenly. After taking antispasmodics
and self-induced vomiting, the pain subsides. The patient
notes a rapid feeling of fullness after taking a small amount
of food. Pain attacks occur 1-3 times a day and last about
1-1.5hours.

Development and course of the disease: epigastric
pain has been bothering the patient for 10 years. Since
December 2019, the above-described complaints have
appeared. In October 2019, she underwent inpatient care
in a surgical hospital for anemia. During the examination,
grade IV HAP and hypochromic anemia were found. The
patient was offered planned surgical treatment of HAP.

Comorbidity: atherosclerosis of the aorta and its
branches, hypertension of the 2 degree (arterial hyper-
tension of the 2 degree, the risk of MACE is 4), circulatory
inefficiency of the 2A degree, coronary heart disease,
chronic gastritis, chronic non-calculous cholecystitis,
chronic pancreatitis, adrenal adenoma, pelvic cyst of the
left kidney, kidney stone disease, stones and microliths
in the kidney, diverticular disease of the descending and

sigmoid colon, antelisthesis of the L4 vertebra, incomplete
right sacralization of the L5 vertebra, peptic ulcer disease
of the duodenum (remission), chronic gastroduodenitis.

On presentation, the patient's condition is of mod-
erate severity. Height — 156 cm, weight — 62 kg. The skin
is pale, clean. Breathing is vesicular, there are no crackles.
The sound of the lung is percussion. The heart tones are
rhythmic, clear. Blood pressure — 110 /70 mm Hg, pulse —
64 beats/min. The tongue is moist; the stomach is soft,
painless. Volumetric formations in the abdominal cavity
are not palpated. Peristalsis is sounded. Blumberg's sign
is negative. The symptom of concussion on both sides is
negative.

Laboratory data. Detailed blood test: WBC —
14.0x109 /L; banded neutrophiles — 6, segmented neu-
trophils—75; lymphocytes — 10; monocytes — 9; Hb —
113 g/L; ESR — 43 mm /h; anisocytosis+.

The results of biochemical blood test: K+ 3.07; urea
20.0 mmol /L; creatinine — 155 mmol /L.

Urine analysis: gty — 50 ml, color — nebulous, sp
gr —1007, SQEP — 9—-11 per HPF, WBC — 15—20 per HPF,
RBC — 4—6 per HPF, mucus+, oxalates+.

Instrumental research methods. Abdominal ul-
trasound from 02.01.2020: ultrasound-signs of diffuse
liver changes by the type of fibrosis, gallbladder polyps,
diffuse changes of the pancreas, kidney stone disease,
stones and microliths of both kidneys, gastrostasis. VGDS
from 05.01.2020: the cardia is located 34 centimeters from
the incisors, a significant deformation of the lumen is
determined due to a displaced stomach 3 /4 higher than
the hiatal opening. There is a large amount of stagnant
contents in the lumen (more than 1.0 1) and its absence
in the antrum. A two-light feeding probe with a diameter
of 12 Fr was installed to the level of the ligament of Treitz.
Total paraesophageal hernia. Erythematous gastropathy.
Deformity of duodenal bulb. Respiratory function test
from 10.01.2020: the function of external respiration is pre-
served, VC: lower limit of normal. Stomach X-ray: the lower
third of the esophagus forms a bend in the chest cavity.
The entire stomach, the gas bubble is located in the chest
cavity. The stomach is filled with contrast, by a small cur-
vature on the posterolateral wall of the retraction. There
is no evacuation of contrast from the stomach (Fig. 4).

CT of thoracic region, abdominal ultrasound from
02.01.2020: giant HAP with the presence of compressive
changes in the adjacent lung tissue, fluid in the pericardial
cavity, coronarosclerosis, deformation of the gallbladder,
increasing the density indices of bile, CT-picture of the
lesion of both adrenal glands, cystic formation in the
sinus of the left kidney — pelvic cyst, diverticulosis of
the descending colon and the sigmoid colon, forming
an umbilical hernia, atherosclerosis of the aorta and its
branches, antelisthesis of the L4 vertebra, incomplete
right sacralization of the L5 vertebra (Fig. 5).
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Fig. 6. Installing the probe into the lumen of the duodenum

Within 24 hours in connection with fluid, antispas-
modic therapy, there was no significant positive dynamics;
vomiting continued up to 8 times a day, accompanied
by severe asthenia; pain in the left hypochondrium and
epigastric region persisted. Due to the persistent severe
vomiting and symptoms of duodenal obstruction, as well
asin order to prepare the patient for surgical treatment, a
two-light nutrient probe was installed under endoscopic
control into the lumen of the stomach and into the duo-
denal (Fig. 6).

After compensation of water-electrolyte dis-
orders and stabilization of the patient's condition, a
planned operation was performed on 11.01.2020: plastic
repair of the hernia of the diaphragm, posterior and
anterior diaphragmatic surgery, Nissen fundoplication.
During the revision, it was found that the stomach is
completely displaced into the mediastinum through the
esophageal opening of the diaphragm and is fixed there
by a scar-adhesive process. The transverse colon and the
loop of the small intestine are also located in the hernial
sac. The adhesions and cicatricial tissue were dissected
with ultrasonic scissors. The transverse colon and stom-
ach arerelegated to the abdominal cavity. With the help
of an ultrasound dissector, short gastric vessels were
crossed, the esophageal arch was mobilized. The lower
third of the esophagus is isolated. Esophageal hiatus is
expanded to 10 cm (Fig. 7).

The crus diaphragma are sewn behind and in front
of the esophagus to the normal physiological size. Inter-
rupted stitches were applied to the bottom of the stomach,
the anterior wall of the esophagus with the formation of a
muff (Nissen fundoplication) (Fig. 8 and 9).

The introduction of
laparoscopic techniques

in surgery has reduced the
number of early and late
postoperative complications

in the treatment of HAP.

The recommendations of

the Society Of American
Gastrointestinal and
Endoscopic Surgeons (SAGES)
on the surgical treatment of
GERD show a positive effect of
laparoscopic fundoplications
in 85-93% of patients whose
drug therapy was ineffective
[13]. In general, the immediate
and long-term outcomes of
surgical treatment of HAP
demonstrated efficacy results
similar to the literature data

Drainage into the subphrenic space on the left and
the residual cavity is installed (Fig. 10).

The patient was discharged on the 7th day.

Thus, a certain practical interest of the presented
clinical case is considered by us as a rare observation
of a diaphragmatic hernia of the IV degree with signs of
decompensated duodenal obstruction, with certain dif-
ficulties in conducting differential diagnosis, preparing
the patient and performing surgery with laparoscopic
access.

Conclusion. The occurrence of the diaphragmatic
hernia is caused by many factors. The results obtained
confirm the literature data that HAP is more often man-
ifested in women, and not in men.

The main clinical manifestations of HAP are con-
sidered to be esophageal symptoms caused by the course
of non-erosive and erosive reflux esophagitis: heartburn,
retrosternal pain, dysphagy, belching and regurgitation.
The study confirmed the predominance of esophageal
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Fig. 7. Mobilized esophagus and crus diaphragma

Fig. 8. Front and rear cruroraphia

symptoms in patients with HAP that were detected in 95%
of patients. Currently existing effective drugs (antacid,
antisecretory and prokinetic) for the treatment of GERD,
the leading clinical manifestation of HAP, have reduced
the number of indications for surgical treatment of this
pathology. In our practice, we also align with this strate-
gy, operating on patients when conservative methods of
hernia treatment are ineffective.

The introduction of laparoscopic techniques
in surgery has reduced the number of early and late
postoperative complications in the treatment of HAP.
The recommendations of the Society Of American
Gastrointestinal and Endoscopic Surgeons (SAGES) on
the surgical treatment of GERD show a positive effect
of laparoscopic fundoplications in 85—93% of patients
whose drug therapy was ineffective [13]. In general,
the immediate and long-term outcomes of surgical
treatment of HAP demonstrated efficacy results similar
to the literature data.

Fig. 9. Nissen fundoplication

Fig. 10. Drainage of the hernia cavity and subphrenic space
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Abstract. Authors assessed the incidence of skin melanoma
during outpatient consultations at the Consultation and
Diagnostic Center of the Main Military Clinical Hospital
named after academician N.N. Burdenko. During the
period from 2019 to 2020, the authors diagnosed 68
patients with skin melanoma with stages ranging as
follows: in situ — 3 (4.4%) cases, stage IA — 11 (16.2%)
cases, IB — 13 (19.1%) cases, IIA — 11 (16.2%) cases, IIB
— 6 (8.8%) cases, IIC — 9 (13.2%) cases, IIIA — 3 (4.4%)
cases, IIIB — 4 (5.9%) cases, IIIC — 3 (4.4%) cases, [V —
5 (7.4%) cases. The necessity to apply the knowledge
about the clinical and dermoscopic features of this
malignant disease to diagnose skin melanoma, as well as
exceptional prognostic significance of early detection of
skin melanoma, were demonstrated.

Keywords: skin melanoma, outpatient appointment with a
dermatologist, dermatoscopy.

Introduction. Skin melanoma is a socially sig-
nificant issue due to its high mortality rate, which is
almost 80%, the high metastatic potential of the tumor,
and the low efficiency of systemic therapy for inoper-
able (advanced) forms of the disease [1, 2]. In recent
decades, the incidence of skin melanoma has been
steadily increasing in most countries, although it differs
significantly depending on the geographic region [3].
In the USA it has tripled over the past 30 years [4], in
Netherlands the number of cases has doubled over the
past 10 years [5], and in Russia the absolute number of
newly diagnosed melanoma increased 1.3 times over the
period of 2004—2014 [6]. In early localized forms of the
disease, the prognosis is favorable if the thickness of the
primary tumor does not exceed 1-2 mm [7]. However,
the epidemiological situation in Russia is characterized
by high frequency of advanced and locally advanced
forms of skin melanoma. By the time of the start of
adjuvant therapy, the disease is already widespread in
approximately 75% of cases [8] and, as a result, there is
a higher incidence of disease progression and mortality
rates from melanoma compared with the EU, the USA
and Australia [9].

A group of risk factors for the development of
melanoma has been identified, and some of them are ge-
netically determined changes, while the other factors are
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associated with environmental exposure [10, 11]. Never-
theless, there is no reliable way to prevent melanoma. The
most effective way to reduce mortality from melanoma
might be its early detection and adequate timely treat-
ment. Studies conducted in Germany have shown that
early detection of skin melanoma reduces mortality rates
by almost 50% [12, 13], therefore current research focuses
on possible methods of examining high-risk groups, as
well as the general population [4].

Skin melanoma is visually localized, therefore,
a full clinical examination of a patient by a qualified
specialist is the primary and obvious way to detect it.
Examination effectiveness is increased by dermatosco-
py, which has recently become widespread. The diag-
nostic capabilities of this informative and non-invasive
method are used both for early diagnosis of melanoma
and for monitoring pigmented skin lesions. In 2010,
dermatoscope was included in the equipment standard
for dermatological offices in the Russian Federation.
Research has shown that the use of dermatoscopy by
trained and experienced physicians can help detect
complex cases of melanoma without characteristic
features earlier and reduce unnecessary biopsies of
benign skin lesions [14, 15].

To date, the main method for melanoma diagnosis
remains histological, and it determines the final diagno-
sis of melanocytic skin tumors [16, 17]. Inmunohisto-
chemical analysis is of particular importance, especially
in the case of non-pigmented melanoma. Melanoma is
always negative in reactions with cytokeratins, EMA,
general leukocyte antigen and is always positive in re-
actions with S100 protein, melanoma-associated antigen
(HMB-45) and vimentin. Recently, great importance
has been attached to the biopsy of the sentinel lymph
node [8].

Aims of the study. To study the possibilities of
early diagnosis of skin melanomas, to compare theoretical
data with our own research on the early diagnosis of skin
melanomas based on clinical and dermatoscopic signs.

Methods and materials. In the period from 2019 to
2020, during outpatient consultations at the Consulta-
tion and Diagnostic Center of the Main Military Clinical
Hospital named after academician N.N. Burdenko, 68
cases of skin melanoma were diagnosed. Clinicoan-
amnestic and dermatoscopic methods were the main
methods of pigmented neoplasms diagnostics. In case
of suspicion of the presence of potentially malignant
and malignant skin tumors in the examined patients,
morphological diagnostic methods (cytological and
histological) were used. A magnifying glass (6x or 7x
magnification), side illumination, and a dermatoscope
were used to examine the skin lesions. The diagnosis was
based on knowledge of the elements of the skin rash and
the peculiarities of their color.

Results and discussion. In our practice, the inci-
dence of skin melanoma increased 5.7 times compared
to the period of 2006—2007, when skin melanoma was
diagnosed only in 12 patients [18]. The analysis of the
effectiveness of early diagnosis of skin melanoma in Russia
in 2014 revealed that at stage I of the disease, patients with
melanoma were identified in 30.2% of cases. Basically,
patients with stage Il of the disease (44.1%) were identified
[6,19]. 68 patients with melanomas were diagnosed with
stages ranging as follows: in situ — in 3 (4.4%) people,
stage IA — in 11 (16.2%), IB — in 13 (19.1%), IIA — in 11
(16.2%), IIB — in 6 (8.8%), IIC — in 9 (13.2%), IIIA — in
3 (4.4%), llIB — in 4 (5.9%), lIIC — in 3 (4.4%), IV —in 5
(7.4%). Special attention should be paid to the fact that
out of the above patients, 6 (9.7%) patients were referred
after examination by dermatologists at the primary care
clinic for another pathology, and skin melanomas were
detected in this group during consultation with diagnostic
centers’ dermatologists. A number of studies have shown
that if patients are not specifically referred for skin ex-
amination, there is one malignant skin tumor diagnosed
for every 47 patients, and one melanoma for every 400
examined patients [4, 20]. In our case, skin melanomas
were detected during the examination of 3358 primary
patients. Thus, there was 1 case of skin melanoma for
560 examined patients. In all cases skin melanoma did not
progress past stage I of the disease (in situ - in 1 person,
stageI-in 5 people). Dermatoscopy was used to increase
the specificity of the skin melanoma clinical diagnosis.
3-and 7-point dermatoscopic diagnostic algorithms were
adopted in our practice [21, 22].

The diagnostic algorithm of the 3-point rating
system is recommended as a screening method for less ex-
perienced professionals. For a physician who has recently
started using this method in his practice, the purpose of
dermatoscopy is to decide how to deal with a suspicious
lesion. The main task is that no patient leaves the doctor

Skin melanoma is visually
localized, therefore, a full
clinical examination of

a patient by a qualified
specialist is the primary and
obvious way to detect it
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with a missed diagnosis of melanoma. For inexperienced

physicians the following checklist was specially developed,

which might help not to miss the diagnosis of melanoma:

= dermatoscopic asymmetry of color and structure along
one or two perpendicular axes;

= atypical pigment net (pigment net with irregular cells
and thick lines);

= blue-white structures (a combination of a blue-white
veil and regressing structures, any blue and/or white
structures).

Identification of 2 signs (2 points) indicates the risk
of melanoma, 3 signs — a very high probability of skin
melanoma [23—-25].

The 7-point melanoma diagnostic algorithm con-
sists of seven points that help not to miss the diagnosis of
melanoma and is used by more experienced professionals.
The algorithm criteria include:
= atypical pigment network (2 points);
= white and blue veil (2 points);
= atypical vessels (2 points), often polymorphic vessels,

when two or more types of vessels meet, for example,
a combination of serpentine and corkscrew vessels; for
hypopigmented melanoma, a pink veil is characteristic;

Dermatoscopy increases

the specificity of differential
diagnosis of skin melanoma
with other pigmented
formations. The main criteria
for its differential diagnosis are
the following: atypical pigment
network, blue-white veil,
atypical vessels, “smudges"

of irregular shape, regression
structures, uneven and
irregular pigmentation, points/
globules of irregular shape

= "smudges" of irregular shape (1 point);

s regression structures (1 point);

= uneven and irregular pigmentation (1 point);
= dots / globules of irregular shape (1 point).

A score of more than "2" is regarded as a suspicion
of melanoma [21, 26].

All of the above once again emphasizes the critical
importance of a full clinical examination and the use of
dermatoscopy in improving the prognosis of survival in
melanoma. Currently, there are no state programs for
the early diagnosis of skin melanoma in Russia and, as
Professor L.V. Demidov said in the interview for Effective
Pharmacotherapy, Oncology, Hematology, and Radiology
Journal, "... their creation requires significant material
costs", and they "should be aimed at solving a variety of
problems" [7]. In addition, in the absence of randomized
clinical trials that support screening for melanoma, the
recommendations of the expert groups vary greatly. For
example, the American Academy of Dermatology recom-
mends people at high risk to see a doctor for a skin exam-
ination at least once a year, be sure to examine the skin
on their own and protect it from excessive sun exposure.
Mass screening of other populations is not recommended
by the American Academy of Dermatology [4].

In resource-poor settings, being a time-consuming
and laborious procedure, a full clinical examination is
often difficult. Considering that pigment and pigmented
formations, under the mask of which melanoma can be
disguised, are found in 90% of the population, the issue
of melanomas becomes especially serious, aggravated by
the lack of screening programs of the population at the
present time [8].

Conclusions. An experienced dermatologist may
suspect skin melanoma by clinical and anamnestic signs
during outpatient treatment.

Dermatoscopy increases the specificity of differ-
ential diagnosis of skin melanoma with other pigmented
formations. The main criteria for its differential diagnosis
are the following: atypical pigment network, blue-white
veil, atypical vessels, “smudges” of irregular shape, re-
gression structures, uneven and irregular pigmentation,
points/globules of irregular shape.

Skin melanoma diagnosis can be established at an
outpatient appointment with a dermatologist at an early
stage of the tumor process.
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Severe reactive
hyperthrombocytosis
secondary to coronavirus
infection
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Abstract. The article presents two cases of the new coro-
navirus infection COVID-19 with pronounced hyperthrom-
bocytosis, which resolved independently.

Keywords: COVID-19, hyperthrombocytosis.

Introduction. Reactive thrombocytosis (RT) often
accompanies various disorders and conditions of the hu-
man body and is most common with malignant tumors,
including malignant diseases of the blood, hemorrhaging,
iron deficiency, and infections [1]. Differential diagnosis
is usually made for chronic myeloproliferative diseases
(CMPD), mainly for essential thrombocythemia. It is gen-
erally accepted that platelet level of more than 1000x10? /1
and higher is characteristic of CMPD and requires molec-
ular and morphological (bone marrow trepanobiopsy)
diagnostics. Bone marrow trepanobiopsy is an invasive
and unpleasant manipulation that can lead to iatrogenic
complications. In the case of the insignificant isolated
thrombocytosis, a watch-and-wait approach was adopt-
ed, as well as excluding infections (mainly bacterial) and
conducting an "oncology search". Hyperthrombocytosis
level of more than 1000x10° /1 is usually characterized as
a high possibility that the patient has CMPD [2]. In the
available literature there is no information about hyper-
thrombocytosis secondary to coronavirus infection [3, 4].

We present a description of clinical cases of two
patients with severe reactive hyperthrombocytosis after
the new coronavirus infection, which resolved on its own.

Clinical case Ne1. Patient A, 22 years old, under-
went examination in the traumatology department owing
to a compression fracture of the 5th lumbar vertebra.
Within 3 weeks, he noted a loss of taste and smell, infre-
quent subfebrile condition up to 37.3 °C. He did not seek
medical treatment. Complete Blood Count (CBC) dated
09.10.2020: increased platelet level — 568x10° /1; CBC dated
10,/29 /2020: platelet level is 1260x10° /1. The level of he-
moglobin and WBCis normal; leucogram is without pecu-
liarities. Fluorography of the chest organs from 01.10.2020:
no pathology. Abdominal ultrasound dated 29.10.2020: the
liver is not enlarged, the spleen is 10x4.8 cm.

On 01.12.2020, the patient was transferred to the
hematology department for examination and further
treatment. CBC from 02.12.2020: platelets according to Fo-
nio — 375x10° /1+ accumulations. Erythropoietin, folates,
vitamin B12, serum iron are within normal limits. Anti-
bodies to COVID-19 from 07.12.2020 were detected: IgM
SARS-COV-2 — negative, IgG SARS-COV-2 — 15.320 (nor-
mal up to 10.0), throat and nose swab from 02.12.2020 for
SARS-COV-2 — negative. The myelogram from 03.12.2020:
blasts — 1.8%; hypocellular bone marrow - 27x10? /1, poly-
morphic, myeloid lineage is slightly narrowed — 50%, with
the predominance of mature forms; the erythroid lineage
is narrowed — 11.2%, according to the normoblastic type
of hematopoiesis, without megaloblastoid; moderate
amount of megakaryocytes — 35.1x106 /1, with a moderate
platelets release. Alkaline phosphatase of neutrophils is
reduced (6 units). Trepanobioptate dated 09.12.2020:
with silver impregnation, reticular myelofibrosis was not
detected (MFO); the morphological picture corresponds
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to the hypocellular bone marrow with hyperplasia of
the megakaryocytic lineage, which can be observed in
essential thrombocythemia and other conditions lead-
ing to hyperplasia of the megakaryocytic lineage. In the
blood from 09.12.2020: platelets — 215x10° /1, WBC —
66.09x10°/1, RBC — 6.09x10° /1, hemoglobin — 124 g /1. The
patient was discharged with a "Reactive thrombocytosis
after suffering a new coronavirus infection COVID-19"
diagnosis (confirmed on 07.12.2020 by an increase in the
level of SARS-COV-2 IgG antibodies — 15.320).

Clinical case Ne 2. Patient B, 45 years old, noted
severe blood loss during menstruation since September
2020, a gradual increase in weakness. Since 08.03.2021,
she suffered a new coronavirus infection caused by the
COVID-19 virus, which was confirmed by a PCR test. The
patient had a fever up to 38 °C, lung damage up to 25%,
antibiotic therapy, Xarelto, was carried out. On 23.03.2021,
the patient was hospitalized due to persistent fever. On
admission there was a decrease in hemoglobin to 65 g/1,
leukocytosis — 21x109 /1 (neutrophils — 17x109 /1), plate-
lets — 2140x109 /1. Computed tomography from 23.03
and 28.03.2021 showed lung lesions of less than 25%.
Ultrasonic investigation of the abdominal cavity organs:
the spleen is of normal size, other internal organs were
normal. Examination of the patient by a gynecologist
revealed uterine fibroids with a prolapsed myomatous
node, as well as uterine bleeding. She was prescribed
therapy with intravenous iron preparations, low molec-
ular weight heparins, dexamethasone, and antibiotics.
Taking into account uterine bleeding, on 28.03.2021, the
patient was transferred to the surgical department. Ul-
trasound from 28.03.2021: the uterus is 88x73x80 mm, a
myomatous node appearing in the cervical canal. In the
myometrium, the node was 33 mm, the uterine cavity
was up to 41 mm, in the lumen there was a multinode
formation — 37 mm. Uterine fibroids was diagnosed. The
bleeding has decreased. The patient was examined by
a gynecologist: surgical treatment was recommended
after normalization of blood counts. On 31.03.2021, the
patient was discharged. At home, she noted an increase
in weakness, shortness of breath with minimal physical
activity, palpitations. The patient was referred to a hema-
tological hospital to clarify the diagnosis and prepare for
surgical treatment. On admission, the patient's condition
was moderate, hemoglobin — 73 g/1, RBC — 4.5x1012 /1,
WBC — 6,8x109 /1, platelets — 820x109 /1, serum iron — 3.5
pmol/1 (normal level is 5.8—34.4). Previously detected
changes in blood tests (thrombocytosis, neutrophilic
leukocytosis) were regarded as reactive changes against
the background of coronavirus infection, anemia and
inflammation. On 02.04.2021, ultrasonic investigation of
the abdominal cavity organs revealed: uterine fibroids,
heterogeneous contents in the uterine cavity, destructive
changes in the myomatous node in the uterine cavity. In

order to relieve the manifestations of anemic syndrome, a
transfusion of 1 dose of erythro-suspension was performed
and iron supplementation was started, as well as antibac-
terial therapy was carried out. Manifestations of anemic
syndrome during treatment were partially relieved. CBC
from 20.04.2021: hemoglobin — 83 g /1, RBC — 4.5x1012 /],
WBC — 6.1x109 /1, platelets — 284x10° /1. The patient was
examined by a gynecologist: planned surgical treatment
was recommended. In early April 2021, the patient was
operated on, the uterus was extirpated. CBC did not reveal
pathology.

Conclusion. We observed two patients who, giv-
en an infection caused by the SARS-COV-2 virus, had
a maximum increase in platelets up to 1280x107? /1 and
2140x107/1, respectively. Despite the fact that patient B
had a reason for thrombocytosis due to blood loss, we
have not previously observed thrombocytosis of more
than 1000x10% /1 in such patients.

Thus, in patients with a previous coronavirus
infection caused by the SARS-COV-2 virus, reactive
hyperthrombocytosis with high platelet counts can be
detected, which can lead to essential thrombocythemia.
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Abstract. Secondary hyperparathyroidism (SHPT) leads
to bone disorders and cardiovascular complications
in long-term dialysis patients. SHPT is caused by
hyperphosphatemia. Abnormalities of calcium-sensing
receptor (CaSR) are associated with the pathogenesis
of SHPT. Clinical trials have shown that calcimimetics
significantly reduce the risks of parathyroidectomy, bone
fracture and cardiovascular hospitalization among long-
term dialysis patients with SHPT. Etelcalcetide, a novel
calcimimetic compound, acts as a direct CaSR agonist,
restores the sensitivity of the CaSR in parathyroid cells, and
decreases serum parathyroid hormone without inducing
hypercalcemia or hyperphosphatemia. Etelcalcetide's
properties allow it to be administered intravenously thrice
weekly at the end of a hemodialysis treatment session
improving medication adherence.

Keywords: mineral and bone disorders, chronic kidney disease,
secondary hyperparathyroidism, PTH, hemodialysis, calcimimetics,
etelcalcetide.
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Delayed phosphate elimination due to decreased
glomerular filtration rate (GFR) and deficiency of the
hormonal form of vitamin D are the leading mecha-
nisms of bone mineral disorders in patients with chronic
kidney disease (CKD-MBD), which contributes to the
development of hypocalcemia, partially associated
with this deficiency, as well as hyperphosphatemia [1].
The production of parathyroid hormone also increases,
since receptors responsible for it are also located on
the surface of the parathyroid glands (PTH), its phys-
iological role is to maintain normal calcium levels by
activating osteoclasts and leaching calcium from bone
tissue, which is a reservoir of this cation. Over time, an
increasing need for parathyroid hormone begins to arise
and the so-called renal bone disease develops which is
the most noticeable manifestation of secondary hyper-
parathyroidism (SHPT). Calcitriol production decreases
in the earliest stages of CKD, which also provokes an
increase in parathyroid hormone. Undoubtedly, this
process is of an adaptive nature at the beginning, but
over time it acquires the features of maladjustment. The
synthesis of the hormonally active form of vitamin D is
also inhibited by the action of fibroblast growth factor
23 (FGF-23) [2]. The progressive decrease in GFR leads
to hyperphosphatemia, which triggers the activation
of a specific bone phosphate sensor responsible for the
induction of FGF-23, the most powerful phosphatonin,
that s, a factor that inhibits renal phosphorus reabsorp-
tion. FGF-23 is a connecting link between the intestine
(reduces the absorption of phosphates and calcium),
bone and kidneys (causes hyperphosphaturia and in-
hibition of 1 -hydroxylase) in phosphorus homeostasis.
Due to the action of this factor, the concentration of
phosphorus and calcium can remain normal for a long
time until the first case of the end-stage renal failure
(ESRD). Thus, the modern scheme of CKD-MBD patho-
genesis is phosphate-centric.

Bone is a living organ that is constantly being
renewed. The activity of bone resorption is regulated
by parathyroid hormone. With parathyroid hormone
deficiency, e.g., after removal of the parathyroid gland
or with age-related involution, adynamic bone disease, a
form of renal osteodystrophy with a low rate of bone me-
tabolism, may develop. With SHPT, bone renewal occurs
very quickly, as a result of which the organic matrix does
not have time to be synthesized, on the basis of which the
mineralization process takes place. Resorption cavities are
filled with connective tissue and fibrous osteitis develops.
As aresult, a disordered bone structure with impaired me-
chanical properties is formed, while the "amount" of bone
in the volume is usually normal or sometimes increased,
and in rare cases osteoporosis is observed. As a result, the
strength of the bone decreases due to the failure of the
connection between the trabeculae.

The clinical consequences of SHPT are patho-
logical fractures, the surgical management of which is
associated with significant difficulties [3], and ectopic
calcification (calcification of the heart and blood ves-
sels). Both intimal and media calcific sclerosis lead to
thrombosis or rupture of blood vessels in vital organs,
significantly increasing the risk of critical cardiovascular
complications in patients with chronic renal failure [4].
On the other hand, impaired compliance of the vessel
wall leads to hypertrophy of the left ventricular myo-
cardium and the development of heart failure. In 2006,
the concept of CKD-MBD was formulated, which includes
three groups of factors: laboratory abnormalities, bone
disorders, and calcification of the heart and blood ves-
sels, the combination of which significantly worsens the
prognosis of dialysis treatment [5].
With a long-term SHPT, the developing parathy-
roid hyperplasia stimulates progression of the disease,
and every third patient with 20 years of dialysis needs
parathyroidectomy. Radiography is one of the first meth-
ods that made it possible to identify changes in bone
structures during the development of the pathological
condition. X-ray examination makes it possible to detect
such a typical manifestation of SHPT as the formation
of cysts, and to visually determine focal destructive
changes, but this method allows to assess the decrease
in bone density only with a decrease in bone mass by
25—-40%, not to mention the possibility of quantitatively
assessing the loss of calcium in bones. Currently, X-ray
diagnostics is not considered as the main method for
diagnosing SHPT, but it can be useful due to the lack
of densitometric equipment, CT, and other necessary
methods.
One of the simplest and most affordable methods
for detecting changes in bone densitometric density is
dual-energy X-ray absorptiometry. The advantages of this
method are as follows: non-invasiveness, fast obtaining of
measurement results, relative safety with minimal health
risk, high accuracy and reproducibility of quantitative
analysis; the patient does not need to actively participate
in the examination [6].
Current clinical guidelines for CKD-MBD treatment
include [11]:
= control of bloom calcium levels — consumption with
food, therapy with vitamin D or its synthetic analogues
of selective action, dialysis fluid with a medium calcium
content;

= control of phosphate levels — restriction of consumption
with food (primarily refusal of inorganic phosphorus
derivatives), use of phosphate binders (containing /not
containing calcium), adequate hemodialysis;

= control of the level of parathyroid hormone within
target range — calcimimetics and their combination,
parathyroidectomy.
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In contrast to non-selective vitamin D preparations,
calcimimetics suppress the secretion of parathyroid hor-
mone, while simultaneously lowering the level of calcium
and sometimes phosphorus. For this group of drugs, re-
sent research provides strong evidence for a decrease in
the severity of uremic osteodystrophy and the need for
parathyroidectomy, as well as a decrease in the frequency
of fractures and cardiovascular complications [7, 8]. Nev-
ertheless, side effects, mainly nausea and vomiting, limit
the patient's adherence to treatment and effectiveness of
the therapy. In 2016, a second-generation calcimimetic
was registered in Russia - etelcalcetide, which is not in-
ferior in effectiveness to cinacalcet and is characterized
by better tolerance [9, 10]. The key feature of the drug is
the intravenous dosage form. The parenteral route of its
administration excludes the factor of patient adherence
to treatment.

Clinical case. We present a clinical observation
of patient M., born in 1978, with end-stage kidney fail-
ure caused by chronic mixed glomerulonephritis. Pro-
grammed hemodialysis has been performed since 2016.

In 2017, severe SHPT was diagnosed. Started taking
sevelamer (800 mg, 3 times a day).

In 2018, adenomas of the parathyroid gland were
identified.

Conclusion of ultrasound examination: in the pro-
jection of the parathyroid gland on the right, a rounded
hypoechoic formation with clear contours measuring 6x8
mm was identified; in the projection of the parathyroid
gland on the left, a heterogeneous hypoechoic formation
with clear contours measuring 26x19 mm was identified.
Phosphate binder treatment was discontinued by the
patient on his own due to dyspeptic symptoms.

In early January 2019, they suffered a closed frac-
ture of the left femoral neck with displacement of frag-
ments and a fracture of the 9th rib on the left. Surgical
treatment was performed — total cementless arthroplasty

In contrast to non-selective
vitamin D preparations,
calcimimetics suppress the
secretion of parathyroid
hormone, while simultaneously
lowering the level of calcium
and sometimes phosphorus

Fig. 1. Densitometric image of the lumbar spine (Lunar Prodigy

scanner, GE)

of the left hip joint with the Biomet endoprosthesis. At the
end of January, they suffered a closed fracture of the right
femur neck with displacement of fragments and a spon-
taneous fracture of the right clavicle. Surgical treatment
was performed — single-pole bipolar cement arthroplasty
of the right hip joint with the Zimmer endoprosthesis.
X-ray osteodensitometry from 31.01.2019: bone mineral
density (BMD) in the proximal right femur was 0.661 g/
cm, Z-score — 2.3 SD, which is lower than the expected
deviation for this age. BMD in the distal part of the right
forearm as a whole was 0.531 g/cm, Z-score — 3.4 SD,
which is lower than the expected deviation for this age.
Laboratory signs of severe SHPT in the framework of CKD-
MBD were revealed: the level of parathyroid hormone
was 2820 picogram /ml, hypercalcemia — 2.72 mmol /I,
hyperphosphatemia — 2.09 mmol /1. X-ray osteodensi-
tometry from 25.09.2019: BMD in the lumbar spine at the
L2—L4 level was 68% of the peak bone mass and 74% of
the population norm; Z-score — 2.4 SD, which is consistent
with the lower bound of osteopenia. The maximum neg-
ative values were found in the L4 vertebra, Z-score — 2.7
SD, which corresponds to osteoporosis with a high risk of
fractures (Fig. 1).

The patient refused the repeatedly offered surgical
treatment for adenomas of the parathyroid gland. Drug
therapy with cinacalcet was started, which was accompa-
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nied by dyspeptic symptoms, which forced the patient to
interrupt drug therapy. From May 2019, treatment with
intravenous calcimimetic etelcalcetide was started at a
dose of 5 mg (3 times a week) at the end of each hemodi-
alysis, with a gradual increase in the dose to a maximum of
15 mg (3 times a week). Since July 2019, a decrease in the
concentration of parathyroid hormone has been revealed,
in August 2019 its level was 1810 picogram /ml, and by 2020
it reached 805 picogram /ml, while the concentration of
serum calcium stabilized at 2.47 mmol /1, phosphorus —
1.62 mmol /1. Fractures did not recur, signs of extraosseous
calcification were not documented.

Conclusion. Despite the presence of obvious indica-
tions for surgical treatment of SHPT, the use of calcimimet-
ics can increase the sensitivity of the parathyroid gland
to the regulatory effect of calcium ions, thereby reducing
the level of parathyroid hormone and reducing the risk of
low-energy fractures. The parenteral route of administra-
tion allows to control drug dosage and the effectiveness of
the treatment, even in case of low adherence to treatment.
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Abstract. The development of novel predictors of immu-
notherapy efficacy is a clinically important and rapidly
developing area. The currently existing predictors (PD-
L1, MSI tumor status) do not always guarantee a positive
treatment result. In addition, performing these analysesis
characterized by the complexity, high cost, and long exe-
cution period. Thus, identifying potential new biomarkers
in peripheral blood, which would be more accurate and
accessible from a technical and economic point of view,
is of great interest and is the object of active research.
The article is a literature review of the currently avail-
able studies written worldwide on the topic of potential
markers of the immunotherapy effectiveness. The most
interesting and promising studies with intermediate
conclusions are presented. We highlighted a number of
clinical studies on the use of various assays and platforms
for monitoring peripheral immune status. These studies
point to the usefulness of these biomarkers as potential
prognostic indicators.

Keywords: immunotherapy, predictors, immunity control points,
interleukin-6 (IL-6), interleukin-18 (IL-18), interferon-gamma (IFNvy).
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Cancer immunotherapy is one of the most com-
plex and rapidly developing areas of oncology in recent
years. This direction studies the essence and features of
the formation of antitumoral immune protection, starting
from the processes of recognition and identification of
tumor antigens to the molecular cellular mechanisms
of "escaping” tumor cells from the immune response.
Currently, it is known that the interaction between the
cells of the immune system and the tumor is a delicate
balance between the processes of immune activation
and immune suppression, the violation of which in one
direction or another suggests the corresponding course
of the disease. The interaction of direct participants in
the immune response process — tumor cells, their anti-
gens and cells of the host body's immune system, their
humoral innate and adaptive factors—occurs in the mi-
croenvironment, which is formed as a result of processes
occurring between the tumor cell and different types of
surrounding cells, such as infiltrating immune, endothelial
and stromal cells. The main role in possible interaction
of the above elements of the immune response system
in the tumor microenvironment is assigned to cellular
receptors located on immunocompetent cells, with the
direct primary participation of extracellular signaling
molecules — chemokines, cytokines, adhesion molecules,
growth factors and metabolic regulators.

Since the 2000s, a number of foreign authors have
developed the 3E concept, which included three stages of
the interaction between the immune system and tumor
progression (Fig. 1). Notably, the main components guar-
anteeing the interaction of the tumor and the immune
system were the cell cooperation of transformed tumor
cells and a sufficiently large number of immunocompetent
cells of the innate and adaptive immune system, providing
protection of the body with a set of specialized immune
response mechanisms [22]. It was determined that the
carcinogenesis process in the human body goes through
three phases: elimination, or observation of the immune
system for the occurrence of cancer; equilibrium, or can-
cer persistence; escape, or cancer progression.

It became clear which cells of the immune system
are involved in this process. But as it turned out, that the
mechanisms of the cellular immune response may be
different for different tumors, and this required in the
following years to devote considerable time to studying
the types of tumors and the features of cellular and inter-
cellular interaction both between immunocompetent cells
and between tumor cells and cells of the immune system.
The role of signaling molecules in the tumor process is
currently being studied. At the same time, it has become
clear that the impact on the control points (activation and
suppressor) of immunity is a key moment in the therapy
of tumors.

The study of the above-described processes and

the understanding of the ways of immunoregulation, the
mechanisms of escaping from immune surveillance allows
us to identify and implement new therapeutic approaches
to ensure modern strategies for the treatment of oncolog-
ical diseases. In fact, over the past few years, immuno-
therapy has revolutionized the treatment of patients with
malignant solid tumors, significantly improving its results.
The multiple increase in the number of patients with a
widespread tumor process and long-term responses, as
well as the achievement of remission of the disease in
some of them, strengthened the position of this treatment
type in the clinical recommendations of the world's main
oncological communities.

At the same time, the existing predictors of the
efficiency of immunotherapy with checkpoint inhibitors
(PD-L1, MSI-tumor status) do not always correctly predict
the result of treatment and are derived from the analysis
of only one participant in the immune response system.
Furthermore, the complexity, high price and long dead-
lines for performing these analyses, combined with the
above, lead to the fact that the detection of potential new
biomarkers that would be more accurate and accessible
from a technical and economic point of view, is of great
interest and is the object of active research.

We assume that in the antitumor immune re-
sponse, not only the characteristics of the tumor tissue are
important, but also various extracellular signaling mole-
cules described above, as well as populations of innate
and adaptive immune cells that are heterogeneous and
contain both cells with antitumor activity and regulatory
cells that promote tumor progression. A considerable
number of clinical studies have demonstrated a significant
relationship between the number of certain populations of
immunocompetent cells in the tumor microenvironment
and peripheral blood with a total life expectancy and the
duration of a relapse-free period in patients with malig-
nant neoplasms. Hence, in this review, we have tried to
pay attention to the most interesting works devoted to
the identification of new predictors of the immunotherapy
efficiency in peripheral blood.

Initially, many studies on this topic studied chang-
es in routine blood parameters during immunotherapy,
since these markers are often obtained during routine
clinical care and they do not require additional costs. For
instance, some researchers have studied the role of lac-
tate dehydrogenase (LDH) in patients with non-small cell
lung cancer and skin melanoma treated with nivolumab
or pembrolizumab, and have shown that elevated LDH
levels at baseline correlate with a low level of response to
immunotherapy [1, 14].

Some authors claim that high levels of eosinophils
and low levels of neutrophils before starting treatment
with ipilimumab or pembrolizumab are associated
with an improved response to immunotherapy in pa-
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Fig. 1. Three phases in the cancer immunoediting process

tients with melanoma [2, 20]. Then, Nakaya A. and col-
leagues revealed a relationship between neutrophil to
lymphocyte ratio (NLR) and prognosis of patients in a
retrospective analysis of 101 patients with small cell lung
cancer treated with nivolumab: median progression-free
survival (PFS) in patients with NLR<3 before treatment
was 3.4 months, whereas in patients with NLR>3 it was
2.9 months (p=0.484) [10].

The improvement of laboratory immunochemical
technologies, the development of flow cytometry and
the further search for clinically useful markers led to a
quantitative analysis of the composition and functional
properties of immunocompetent cells and the role of sig-
naling molecules, primarily cytokines, in peripheral blood
in patients receiving immunotherapy. It turned out that in
the future, some of the indicators or their ratios may be
useful both in diagnosis and monitoring, and as predictors
of the response to therapy. In particular, the researchers’
attention was attracted by a heterogeneous population
of immature myeloid cells, which under pathological

conditions (tumor process) acquire immunosuppressive
properties — suppressor cells of myeloid origin, or my-
eloid-derived suppressor cells, MDSC.

Thus, a study of patients with advanced melanoma
(n=209) treated with ipilimumab showed that initially low
LDH, absolute number of monocytes and MDSC, high
values of the absolute number of eosinophils, relative
number of lymphocytes correlated with an improvement
in overall survival [9]. Retseck J. and colleagues studied
the same MDSC and T-regulatory cells in patients with
stage III B/C melanoma (n=35) who received ipilimumab
after surgery [5, 11, 13]. The study showed similar results:
lower baseline levels of T-regulatory cells and MDSCs are
associated with higher relapse-free survival.

Tietze J. and the colleagues came to the conclusion
that the baseline level of cytotoxic CD45R0+CD8+ T-cells
is a promising factor as a biomarker of the effectiveness of
treatment with ipilimumab for advanced skin melanoma
[19]. In their study, patients (n=30) with normal baseline
levels of CD45R0+CD8+ T-cells were significantly more
likely to respond to treatment with ipilimumab.

An interesting work was presented by Nonomura
Y. and colleagues [12], showing that an early increase in
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the number of T-helper cells — Th9 subpopulation pro-
ducing intracellular interleukin-9 (IL-9) during treatment
with nivolumab was associated with an improved clinical
response in patients with metastatic melanoma.

The presence of a correlation between interleukin
levels, their ratios and various conditions in patients
with solid tumors indicates a significant role of cytokines
in the complex relationship between the tumor and
the immune system in this category of patients [15]. It
is noteworthy that in the face of the current COVID-19
pandemic, many publications have been devoted to the
phenomenon of a cytokine storm, which, by the way,
also occurs as part of the immune response to a tumor
— this is indicated by the appearance of "ground glass
opacity" in the lung tissue, characteristic not only for
COVID-19, but also for immune-mediated pneumonitis
against the background of checkpoint inhibitor therapy,
and an increase in the levels of various kinds of cytokines
in the peripheral blood, for example, IL-6. In point of
fact, alarge number of reports have shown the potential
usefulness of a variety of soluble blood factors, such as
transforming growth factor beta 1 (TGF- 1), IL-6, IL-8
and IL-10 as predictors of the effectiveness of immuno-
therapy [7, 8, 16, 18]. Elevated serum levels of interferon
gamma (IFNy) and IL-18, as well as reduced levels of IL-6,
were associated with a positive effect from the treatment
of malignancies of various localizations with an antibody
against PD-L1 (MPDL3280A) [6].

Sayapina M. and colleagues [17]in the search for
potential markers of the immune system, allowing to
judge the efficiency of nivolumab therapy in patients with
metastatic renal cell carcinoma (n=20), found that factors
with positive effect on progression-free survival, are the
initial levels of IL-17A and soluble forms of the receptor
PD-1 (sPD-1) in serum, the source exceeds the threshold.
Plus, the researchers found that a negative prognostic
factor during immunotherapy was an initially increased
concentration of TGF-f31 in the blood serum compared to
the threshold level (20 ng/ml).

Similar results were obtained by Zhou J. and col-
leagues when studying changes in the concentration of
the soluble PD-1 receptor in the blood of patients with
metastatic melanoma during treatment with ipilimumab:
high concentrations of sPD-L1 before treatment were asso-
ciated with rapid progression of the disease. However, an
increase in sPD-L1 after 5 months of treatment correlated
with partial responses to treatment[21].

Di Noia V. and colleagues in their study [3]analyzed
serum amyloid A (SAA) level as a predictor of efficacy in
patients with advanced non-small cell lung cancer treated
with pembrolizumab. The initial indicator of SAA < the
threshold value of 29.9 mg /1 was significantly associated
with higher RR (53.6 vs. 7.1%; OR 15.95% CI 1.72—130.7;
p=0.009), longer PFS (17.4 vs. 2.1 months; p<0.0001) and

OS (not achieved compared to 7.2 months; p<0.0001)
compared to patients who had higher SAA levels.

A very interesting preliminary data was obtained
by a group of researchers led by Simoni Y. [23], which
consists in the fact that patients with tumors without EGFR
mutations and having a high density of CD8+ T-cells in the
tumor microenvironment respond better to treatment
with pembrolizumab.

A considerable analysis of 262 patients with meta-
static melanoma treated with ipilimumab was performed
by Hannani D. and colleagues[4], having established
that the initial serum concentrations of soluble CD25+
(sCD25) were an independent indicator of overall sur-
vival, and high levels of sCD25 were associated with
resistance to therapy. Based on this study, the authors
announced the first immunologically significant bio-
marker predicting resistance to CTLA-4 block (CD152)
in patients with melanoma.

Petitprez F. and colleagues, deeply studying soft
tissue sarcomas, identified a subgroup of patients with
tumors of this localization, especially those rich in B-cells
[24]. This group demonstrated improved survival and
the best response to pembrolizumab therapy in phase 2
clinical trials.

Conclusion. Thus, given the complexity of the
pathogenesis of malignant formations and the not fully
clear relationship between different forms of the tumor
and the human immune system, it is still impossible to
fully predict the response when using immune checkpoint
inhibitors. The current immunotherapy effectiveness pre-
dictors are insufficient for accurate diagnosis, monitoring
and predicting the response to therapy for all patients
with solid tumors.

The search for immunotherapy effectiveness pre-
dictors is a clinically important and rapidly developing
area. The clinical studies highlighted in our review using
various analyzes and platforms for monitoring the periph-
eral composition of the cellular component of the immune
system indicate the usefulness of examining checkpoint
data on immunocompetent cells as potential prognostic
indicators. It is even more difficult to examine the tissues
of solid tumors to detect the number and functional ac-
tivity of localized immunocompetent cells.

The number of publications on this topic continues
toincrease from year to year. Nevertheless, it is extremely
important not only to evaluate the composition and func-
tional properties of cells of the immune system, but to
determine the threshold levels for the diagnosis and for
methods unification when determining these predictors.
In addition, the clinical implementation of laboratory
immunological research data based on the analysis of the
composition and functional properties of immunocompe-
tent cells and the levels of signaling molecules in peripheral
blood will require a large-scale prospective verification.
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MK3EMIIPA

BO3MOXHOCTb MPE0A0NETh
DE3NCTEHTHOCTb

CunbHasa gyxom

KaK 1 ee Tepanus

o MOBBILIEHNE YACTOTHI 0O BEKTUBHBIX OTBETOB 10 35-43% (p<0,0001):2

* YBE/IMUYEHNE BbIKMBAEMOCTU 6e3 nporpeccpoBanms 4o 6,2 Mec. (p=0,0005)2 u cHXeHVe pycka NporpeccupoBaHis 3abonesaHns Ha 25%

(p=0,0003)

e B mofrpynmne 60/bHbIX C HE6NAroNpUsATHEIM NPOTrHO30M yBeUYeHre obLelt BeixuBaemocTv go 14 mec. (0P=0,76; 95% [, 0,6-0,96)2
M CHXKEHMe pucka cMepTu Ha 15% (OP=0,85; 95% [, 0,75-0,98, p=0,0231)2

Tepanua MeCTHO-pacnpoCTpaHeHHOro U Metacratmyeckoro PMXX

NPU pe3NCTEHTHOCTM K TaKCaHaM,

Kparkas uHdpopmauus no npenapary Ukcabenunon (Mksemnpa)3
PerucrpaumonHsIiit Homep: JIM-000585

Toprosoe Ha3BaHue: Vksemnpa® (Ixempra®)

MexgyHapogHoe HenaTteHToBaHHOe Ha3BaHwe: ukcabenunoH (ixabepilone)

JlekapcTBeHHas chopma: mocmnv3ar fs NpUroToBNeHUs pacTBopa Ans MHAy3ui
(DapmakoTepanesTi4eckas rpynna: npoT1BOONYXoNeBoe CPeACTBO

Kog ATX: LO1DC04

Wkzemnpa® (vkcabemwioH) - nmpepcTaBuTens Knacca 3MOTWIOHOB, MHIMOMPYET AMHaMMKY MMKPOTPY6OUeK
Pa3nMUHbIX M30(hopM TyOY/IMHA, BKIIKOUAs MOBBILIAIOLLYIO YCTOMUMBOCTL K TakcaHam Blll-u3odopmy, obnapaet
HU3KO YyBCTBUTENLHOCTBLIO K (hakTopam onyxonesoit yctoitumsoctn (MRP-1 n P-gp), a Takke aHTMaHroreH-
HbIM 3DEKTOM, UTO MPUBOAMT K ANONTO3y OMyXoneBbix KneTok. MokasaHus K MpuMeHeHuto: MecTHo-pacnpo-
CTPaHeHHbIM WM METACTA3VPYIOLLMA pak MOMOYHOM Xenesbl npu Hed(heKTUBHOCTA MpeaLecTByioLL e
TEpanU1: B KOMOMHALMA C KaneuutabuHom npu HeadhhekTMBHOCTY NPEAWECTBYIOLLEN Tepanyi TakcaHamu 1
QHTPALMKNMHAMM, NPV PE3UCTEHTHOCTU K TaKCaHam WM MW OTCYTCTBIAM NOKa3aHui K AanbHeiLwen Tepanin
QHTPALMKIVHAMY; B BMAE MOHOTEpPAnM Mpu HeS(GEKTUBHOCTA paHee MPOBOAMMON Tepanuu TakcaHamu,
KaneuuTabyHoM 1 aHTpaumknHamy. Cnoco6 npumeHeHuns v 4o3bl. PekoMeHayemas fo3a npenapata Mkemnpa®
- 40 Mr/m2 B BUge 3-x 4acoBoi B/B WHGY3MM Kaxable 3 Hepdenu. Koppekumio 4o3bl NPOBOAAT B Havane
KaXA0ro Kypca eveHust Mo HeremaTonoriieckiiM npusHakam TOKCMYHOCTU W N0 KOMMHECTBY (hOPMEHHbIX
3/1EMEHTOB KpOBY. Heobxoammo cHM3uTb [o3y Ha 20% B Cydae pa3suTus: HelponaTi 2 cTenexu > 7 AHel v
3 cTeneHn < 7 aHelt, Mioboit TOKCUYECKOM peakumi 3 cTenenu, Heiitponeri <500 KieTok/MKn B TedeHme >7
[nHed, hebpUbHOM HeTPOMeHUH, Koniectsa TpoMboumrToB <25000/Mkn uim TpomboumTos <50000/Mkn €
KpOBOTEUeHWeM. ECnm TOKCUHeCKIe peakLyi peLmanBrpyIoT, PEKOMEHAYETCS CHU3UTL A03y elde Ha 20%.

dAHTPauuK/InHaM " Kaneumaﬁuﬁy

Mpu nosbitueHun ACT u ATTT TpebyeTcs KOppeKLMs A03bI COrNACHO MHCTPYKLMM MO MEANLIMHCKOMY MPUMEHEHMIO.
MpoTuBonokasaHus: BoipaxeHHas (3-4 cTeneHy) runepUyBCTBUTENbHOCTL B aHamHese k Kpemodopy EL uim ero
NpoV3BOAHbIM; ABCOMOTHOE KOMMYECTBO HelTpodmnos <1500 knetok/Mki win TpomboumTos <100000
KNeToK/MKI; B KOMOMHaLMK C kaneuutaburom: npyu aktueHoctv ACT wim AT B 2,5 pasa >BIH, wm ceiBopoTou-
Horo 6unmpy6yHa >BI'H; 6epemMeHHOCTb 1 neprod KopMNeHs rpyabto; Bo3pact Ao 18 net. C 0CTOPOXHOCTbIO:
caxapbiit iuabet (CL1), Heiiponarys, neyeHo4Has HeAOCTaTOYHOCTb, HapyLLeHMs (DYHKLMM CepAeuHO-CoCYaN-
CTOl cucTeMsl B aHamHese. MobouHoe peiicteue: Hambonee uactole (>20% NauMeHTOB) HexXenatensHbie
SBNEHNA MY MOHOTEpaNL: nepudepuyeckas HeiponaTns, B OCHOBHOM, CEHCOPHas, YTOMIAEMOCTb/acTeHns,
MUQIMVS/apTpantiis, anoneuusi, TOWHOTA, PBOTA, CTOMATUT/Myko3uT, Avapes. Y >20% nauveHToB Ha
KOMOMHUPOBAHHOM Tepany Takxe PassiBanCh CeaytoLLMe peakLyn: NafoHHO-MOAOLIBEHHAA 3PUTPOM33CTe-
31151, aHOpeKCvs,, 6O/ B XXMBOTE, NOPAXEHUA HorTeid, 3anop. OueHb yacTsie (21/10) nyacsie (21/100, <1/10)
No6OYHbIE ABNEHNSA: HeliTponeHus (B T.4. hebpunbHas), TPOMBOLMTONEHNS, aHEMIS, NIEVIKOMEHIS; rONoBHble
6onm; nepudbepnieckas [BuraTeNbHas  HediponaTus, rOMOBOKPYXEHMe, W3MeHeHue Bkyca, OECCOHHMLA;
10Meuns; CMHOPOM 3PUTPOAN33CTE3NN NaTbLIEB PYK U HOT; FUMepnurMeHTaLms, BbICkiNaHus, 3y, LenyLueHue
KOXV; NOPaXeHue HOrTel; 60 CKeNeTHbIX MILLILL; OABILLKA, KaLLeslb; aHOPeKCHs; Aernaparauvs; abaoM1Hab-
Hble 60/, TowkoTa; MIPB; MBAM; mvxopaaka, oTek, 60 B 061acTVt rpyavHLI, CIE30TEUEHE; MvnepYyBCTBI-
TenbHOCTb. 0cobble ykazaHus: Bcem nauyieHTam npoBOAsT npemeavkaLmio 6r1okatopamm Hi- 1 Ha-rucramMuHoBbIx
pewenTopos. [py pa3BUTIM peakLuii rMnepUyBCTBIATENILHOCTY NPV NOCTEAYIOLLMX LIMK/IaX BBOAAT MIKOKOKOPTHKO-
CTepouabl, BO3MOXHO yBeudeHne BpeMeHn uHey3i. Muenocynpeccns pososasmciva. Mpu CO wm yxe
VIMEIOLLECS HeponaTvy NOBBILLEH PUCK TAXENO Heliponatiu. Mpu Bnepesle BO3HUKLLEN Wi yCyryOnsioLencs
nepuchepuHeckoit HeponaTum — CHW3WTL [03Y, NpepBaTb Kypc fiedeHus, Mbo 0TMEeHUTb npernapart. Yciosus
XpaHeHus: B 3awmiLieHHom oT cBeta MecTe npu Temnepatype ot 2 °C go 8 °C. Cpok rogHoctu: 3 rofa.
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PEBOMERA

(anTpombéonar)

3KOHOMIWYECKI 0E0CHOBAHHbIN
BblBOP ATOHWUCTA PELLENTOPA TMO'

MpenapaT rpynnbl aroHUCTOB
peuentopos TMNO, umerowui YETbIPE
NOKa3aHus K npuMeHeHuo B PO?

1. Mpenapart PeBoneitg® nokasaH ana neyenus naumextos B sospacte 3 JIET u crapiue ¢ ummyHHol Tpombouvtonenmeit (MTM), anaweica 6 1 6onee mMecaues
C MOMEHTa NOCTaHOBKI ANarH03a, y KOTOPbIX 0TMEYaNCA He[OCTAaTOUHbIN OTBET Ha NPEALIECTBYIOLLYIO Tepanuio (HanpUMep, MIOKOKOPTUKOCTEPOUAAMM,
NMMYHOTIOBYNNHAaMK) C LENbio YMEHbLUEHUA PUCKa KPOBOTEYEHMUIA.?

2. Mpenapat PeBoneiis® NokasaH Ans NEYEHNs NALMEHTOB B BO3PACTe CTaplue 18 NeT ¢ XPOHUUECKIM BUPYCHBIM renatutom C ¢ Lienblo obecneyenus
BO3MOXHOCTI NPOBEAEHNA UM ONTUMI3ALMM NPOBOANMOI NPOTUBOBMPYCHON TEPaNiK, BKIKOUaIoLEN npenapatsl MHTepdepoHa.

3. Mpenapat PeBoneiige NokasaH B COCTaBe Tepanuu NepBoii IMHUI B KOMOMHALMI CO CTAHZAPTHON MMMYHOCYNPECCUBHON Tepanuelt y MaLMEHTOB C TAXENON
annactnyeckoi aHemueit (TAA) B Bo3pacte 3 IeT 1 cTapLue.

B~

. Mpenapar PeBonieiif® nokasaH 1A NeYeHs MaLUEeHTOB B BO3pacTe cTapLue 18 NeT C TAKENON aniacTUYECKOI aHEMIENA, Y KOTOPbIX He Obl JOCTUMHYT
[LOCTaTOYHbIiA OTBET Ha MMYHOCYMPECCUBHYIO Tepanuio.?

PEBOJIE/1® 3ntpom6onar, TabneTkn, NoKpbiTble MAeH0uHoi 06onouKoit, 25 Mr u 50 mr. PY Ne JICP-010032/09. MOKA3AHUA. Npenapat Pesoneiin® nokasan /A TIeEHUA NAUMEHTOB B Bo3pacTe 3 NeT 1 cTapue ¢ MMMyHKoiA TpomGouuTonemedt (UTM), AnAujedica 6 u Gonee MecALeB ¢ MOMEHTa NOCTaHOBKM AMATHO33, Y KOTOPbIX OTMeNanca
HEAOCTATOuHbI OTBET Ha NpEALLIECTBYI LYl Tepaniio (Hanpuvep, TepoUAAMM, UMMYHOT Cuenbio pHCKa Kp . flpenapar PesoneiiA” N0Ka3aH /1A MieeHiA NaUUEHTOB B BO3pacre cTapiue 18 7T € XpOHUIECKIIM BUPYCHbIM renariiTom C c Lenblo o6iecneveiin BO3MOXHOCTI NpoBeAeHA Wik

Tepanuu, il npenapartbl Mpenapat Pegoneiin® nokasa B cocrase Tepaniit Nepsoil KN B €0 CTaHAAPTHOI Tepanueii y NauMeHToB ¢ TAXenoii annactiyeckoit aHemuei (TAA) B Bo3pacte 3 neT u crapuse. lpenapat Pegoneiin® nokasau ana
TIeyeHiA NALUEHTOB B BO3PaCTe CTapLie 18 neT ¢ TAXeNOii annacTiyeckoil aHemuedi, y KOTOPbIX He Obin AOCTUTHYT AOCTATOUHbIf OTBET Ha MBHylo Tepanuio. CMOCOB P W [03bl. Pexxum noabupatot 0CHOBAHUN KOAMYECTBA ¥ nauventos. f HavarnbHas Ao3a
npenapara Pesoneiia® cocranAet 25-50 Mr 1 pa3 B cyTkut. Heo6xoAuM PerynapHbIit MOHUTOPUHI It MHANBMAYaNbHAA KOPPEKLMA 03bl NpenapaTa. B 3aBUCUMOCT OT FPyNMbl NALMEHTOB, KOTOPbIM Ha3HaueH npenapar, i NoKasaHuA K ero /A03a He JOMKHa 75-150 mr. Ocoble Fpynnbl NayneHToB:
Be3onacHocTb u 3deKTHBHOCTL NpUMeHeHuA npenapata Pesoneiin® y aeteit ¢ xpounyeckim BIC win TAA He ycTaHoBNeHb. KniHAYecKi 3HauuMbix pasauumii B 6e301acHOCTH MPUMEHeHIA NpenapaTa y MauMeHToB B BO3pacte 65 ieT  CTaplule He BbIABEHO. [TaUMeHTHI C HapyweHHeM dYHKUUM Movek: npenapar Pesoneil® CienyeT MPUMeEHATL
COCTOPOXHOCTBIO W TWATENIbHO KOHTPOMPOBATH COCTOAHME NaliteHTa. MaueHTBI C HapyLIeHHeM GYHKUMM NeyeHw: nipenapat Pesoneii® leayeT NPUMEHATH C OCTOPOXHOCTbIO U TLIATENbHO KOHTPONUPOBATL COCTORHME NaLIMeHTa, PeKOMeHAI0BaHHA HauanlbHas 03a npenapata PeBoeiiA® y AaHHONt KaTeropu NaUMeHTOB cocTagAAeT 25 Mr 1pa3 B

cyTku. POTUBOMOKA3AHMNA. MunepuyBCTBUTENbHOCTL K wnu nio6omy Zipyromy npenapata. MuenoaucnaacTdeckuii CUHAPOM (B CBA3M C OTCYTCTBMEM JlaHHbIX 10 3PDEKTUBHOCTI 1 Ge30NacHOCTH Y aHHOIA KaTeropuy NaueHToB). bepemeHHoCTb U MepHop rpyaAHoro BckapmauBanus. [leTckiit Bo3pact Mnaawe 3 net
(ana paxHoit nekapcrBeHoit gopmbl). 0COBBIE YKASAHUA U MEPBI NPE[IOCTOPOXHOCTH. MpumeHeve 3nTpomGonara MOXeT Bbi3BaTb 0T HOPMbI ii GYHKLIUY NeYeHu, TAKeNbIe renaToKcuyeckue ABNEHUA U NOPaXeHUe NeyeHi ¢ BO3MOXHBIM NeTanlbHbIM CXoZoM. JlekomneHcauna dyHKUMM Neyeny
(MpUMEHEHIe C MHTEGEPOHaMH): Y NaLMEHTOB C XpoHuueckim BIC 1 LUPPO30M NedeHy NPt NeYeHN WHTEPOEPOHAMIU aNlb(a MOXKET CyLIECTBOBATH PHCK AKOMNEHCALIMM QYHKILM NedeHw, B HEKOTOPbIX Cy4asix ¢ NIeTalbHbIM UCX0ZoM. MTaUMeHTOB UleayeT TUlaTenbHO HAGMIOAATH Ha HaTMuMe MPU3HAKOB i CUMMTOMOB JeKOMEHCALIM GYHKLMI
TNeYeHn. : Mpenapar aefiyeT NPUMEHATD € OCTOPOXHOCTbIO Y MaLMEHTOB ¢ pakTopamit picka TpomboamGonuu. (neayer TujatensHo [ BONPOC 0 CHIDKEHIN [103bl WU OTMEHe eum npesblluaer
LeneBble 3HaueHyA. MoBbllLieH PUCK Pa3BUTUA K note nevenus. Copepxanue Ha 4 Hepenb Nocne 0TMeHbI Npenapata. PUCK pasBuTyA 1 3N10KaYECTBEHHbIX ii. MaumeHTbl ¢ iz NNaHoBbI
MOHUTOPYHI NaLMeHTOB Ha NpeAMeT pa3suTuA KatapakTbl. TPUMEHEHWE MPU BEPEMEHHOCTI U JIAKTALIUM. b Tb: npenapara npu ™ npenapara npu TV BOMOXHO NIULLIb B TOM C1yYae, KOr/ia noTeHLManbHbIit pUck And NNoAa onpas/iaH 0XWAaemoil nonb3oit Ana
Mmatepu. JlakTauys: lpumeHeHute npenapara & Nepioj FPy/HOTO BCKAPMAMBAHWA NPOTUBOMOKa3aHO. CeyeT NPUHAT peluieHite o TPY/AHOTO BC wn Tepanim UCKOIA 13 NIOMb3bI FYAIHOTO BCKAPMANBAHIA 115 PeBEHKa U 0XM1aeMOMi NOMb3bI Tepanitk 1A MaTeph.

DEACTBUE. B3POUIbIX CTI. Oyenb yacto (= 10%): Juapes, TowHoTa, AKTHBHOCTb. 6onb B cnuke. Yacro (21w <10%): GapuHruT, KatapakTa, ABneHUA P COCTPOiA N0YEYHO/ HeAOCTATOYHOCTbIO,
pBOTa, AKTUBHOCTb aC Cbiflb, Anonewws, MUantua, 6Gonb (BKntoYan 6onb B rpyaw). Hewacto (= 0,11 <1%): Cyxoctb BO pry, Nekapc P 5 TN (0718017
ner) - flononkutenbHbie HIP. Ouenb 4acto (= 10%): MHeKuuA BepxHUX AblXaTenbHbiX nyTedi, Hazo¢apmm, Kalwenb, 6onb B xuBoTe, MpeKcu. Yacto (=11 <10%): bonb B poTornoTke, HacMopk, 3y6Haa 6onb. CBrC- i1. OueHb vacto (= 10%): Auemun, MOHUKEHHbII ANNETHT, ron0BHaA 6onb,
Kalueflb, TOWHOTa, AUapes, 3yA, MUanTus, nupexcs, Tb, CHHAPOM, acTeHws, 03H06. Yacto (=1 u <10%): KatapakTa, ABeHitA TPOMG03MBOMMY (BKlouas TPOMGO3 BOPOTHO BeHb), Mnepﬁunwpyﬁunemm 7IEKAPCTBEHHOE MI0paXeHHe Nedek, Coifb, anonewis, orex. Heuacto (> 0,11 < 19): Mlevenounas
Hefl0CTaTouHOCTh. Miccnefiyemasn nonynaunA nauueHTos ¢ TAA pakee He nony Tepanuio. Oueb vacto (=10%): aKTUBHOCTD aKTUBHOCTD ii ypoBeHb Guavp B KpOBM (BKI0YaA
KeNTyWHOCTb cknep). Yacro (=1 n <10%): TowHota, Auapen, 6onb B 1BOTE, CbiNtb, UMeEHEHIIE LIBETA KOXM, BKIOYAA T KOXM. 4 it TAA. OueHb yacto (2 10%): FonosHas Gonb, ronoBoKpyeHue, Kalenb, 6onb B POTOrNOTKe, HACMOPK, TOLWHOTA, Auapes, Gonb B XuBoTe,
NOBbILIEHHAA AKTUBHOCTL, 60Nb B KOHEYHOCTW, apTpanrus, Na3Mbl, Tb, nupekcua. Yacro (=1 u <10%): Karapakra, Cbinb. peakuum, B HewssectHo: Usmenenme ugeta koxw. B3AUMOZEVCTBUE C JIPYTUMU
NEKAPCTBEHHbIMW CPE[LCTBAMU: CHIDKeHue B cnyvae uucno He pexe 1 pasa B Heflenio B Teuenve 2-3 Heaienb. B 3aBucumocTi o1 uncna moxer Tb B Y 103bl.

: Cnepyer W NPOSIYKTOB, TaKUX Kak pencrea, DOAYKTHI WM MitHepanbHble J06aKit. Bo u3bexanie BCaCbIBaHMA npenapatsl
KaTUOHb, Cefyer np MeHee uem 3 [1Ba 4aca /10 U He MeHee Yem Yepes YeTbipe yaca noute npenapara. B Cnyvae cHaerc. B ary

DUTOHaBUPa Npenapar CneflyeT NPUMEHATH C OCTOPOXHOCTBIO. YToBbl 0ecnieunTb Haexalylo 403y Npenapata noate Havana wnao He pexe 1 pasa B Heflenio B Teenite 2-3 Hepienb. (elyeT PaccMOTPETb BOSMOKHOCTb OKOHYATENbHOM OTMeEHbI Npenapara
Pesoneiin®/MipomakTa. Nuru6utopsi npoteasbi BIY: 8 arydae win 03y Npenapara e Tpe6yerca. Po3yBaCTaTHH: B Cry4ae OLHOBPEMEHHOTO NPUMEHEHNA PO3YBACTATHG MOXET N0TPEGOBATLCA yMeHbLUeHUE 036l NOCTeAHEro i MPHCTanbHbili MOHHTOPWHT. fipyriie
cy6crpatol OATP1B1 1t BCRP cieqyet npumeHATb ¢ 0CTopoXHOCTbl0. Cy6eTpaTbi P450:8 A cybcrparos, WM UHUGUTOPOB U30¢epMenTOB CYPAS0 KNMHUYECKM 3HAUUMBIX TBUI He OXUAeTCA. TBUA Ny Mpenapat cnenyet
NIPUMEHATL HE MeHee Yem 3a 2 Yaca /10 U He MeHee dem depes 4 aca nocne KaTHOHbI, HanNpUMep, MONOYHbIX NPOAIYKTOB, 1160 MPUMEHATb ero BMecTe C NulLe, CoAepXaliieil HeBonbLLIoe KoMM4ecTBo (<50 Mr) Kanbuna Wik, MPeANOUTUTENbHO, BOOGLLE He ConepXallieit Kanbuua. Mepes Hauanom

NpPUMEHEHIA 03HAKOMbTECh C UHCTPYKLMEN N0 MeIULUHCKOMY NPUMEHEHHNI0. HOBAPWI( OAPMA AT, LUBEALAPHA

* AHanu3 «BNUAHWA Ha Go/eT» Nokasan, uto npenapara 103BONAET CylL|ECTBEHHO 6 PacxoAbl CUCTEMbI Ha vepanwo Xpouyeckoii UTN npu (oxpaueuvm 3 ¢eKTUBHOCTU 1 Ge3onacHoCTU Tepankn.

" Mapywkuna E. A., Oponos M. 10, liyeaes B. A., Poros B. A. Hanu3 aroHiCToB [InA Tepanuu Xp a Koil i nypAYpBIy B3pOCNX, <KaueCTBeHHaA KnMHYeCka pakTHKa», No 1 2018, cTp.4-13 .
2 IHCTpyKUMA N0 MEAULMHCKOMY NpUMeHeHuio npenapata Pesoneiin® JICP-010032/09 Ha 03.11.2020.

TonHyto uHdopmaLyto o npenapate MoxHo nonyuuts B 000 «Hoaptuc Gapmar:
L N O VA R T I S 125315, MockBa, JleHuHrpaackmit npocnekT, 4om 70.
Ten. +7 (495) 967 1270. Dakc +7 (495) 967 1268,

www.novartis.ru

Tonbko ana KUX 1 KX i .
[l pacnpocTpaHeHus B mectax KX Wn ¢ KUX BbICTABOK, C 0 i M MHBIX [ i 281561/Revolade/ALL/08.21/0







