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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ROLE OF THROMBODYNAMICS GLOBAL COAGULATION TEST IN IMPROVING TREATMENT
RESULTS IN PATIENTS WITH CORONAVIRUS INFECTION AT A COVID-19 HOSPITAL

Krylov A., Khorobrykh T., Petrovskaya A., Khmyrova S., Agadzhanov V., Khusainova N.

First Moscow State Medical University 1. M. Sechenov (Sechenov University), Russian Federation

In December 2019, a new coronavirus (SARS-CoV-2) caused
an outbreak of a potentially dangerous infection [1], defined by
the World Health Organization (WHO) as — COVID-19 (“Coro-
navirus disease 2019”). The most common clinical manifesta-
tion of a new variant of coronavirus infection is bilateral pneu-
monia (viral diffuse alveolar injury with microangiopathy), in
3-4% of patients the development of acute respiratory distress
syndrome (ARDS) was registered. Hypercoagulative syndrome
with thrombosis and thromboembolism is developed in a sig-
nificant proportion of patients, other organs and systems also are
affected (central nervous system, kidneys, liver, gastrointestinal
tract, endocrine and immune systems), sepsis and septic shock
may develop [2].

Gradual increasing inflammation in patients leads to an over-
straining of their immune system, a sharp increase in the produc-
tion of cytokines that stimulate the development of infiltrative
fibrosis, exudative damage to lung tissue, desquamation of lung
epithelial cells with loss of alveolar airiness [3]. This condition
is more like the development of alveolitis than true pneumonia,
the alveoli “sink™, and the lungs lose their ability to exchange
gas. The lung tissue becomes airless, with expressed edema and
areas of atelectasis [4].

SARS-CoV-2 uses the angiotensin converting enzyme re-
ceptor 2 (ACE2) which expresses at high levels in the lungs,
kidneys, gastrointestinal tract, liver, vascular endothelial and
arterial smooth muscle cells. COVID-19 is a multisystem in-
flammatory syndrome, as all these organs and systems are po-
tential targets for SARS-CoV-2 infection [5-7]. Therefore suc-
cessful treatment of COVID-19 is possible only with the use of
combination therapy, including the use of typical multi-purpose
drugs. Taking into account that COVID-19 is a serious threat for
worldwide, it is necessary to find new effective schemes for its
prevention and treatment.

Another feature of coronavirus infection is an significant
prothrombotic (procoagulative) status, accompanied by a large
number of thrombotic events, especially venous thromboem-
bolic complications (VTEC) [8,9]. Later, this phenomenon was
named “COVID-19-associated coagulopathy”. [10].

It is assumed that various mechanisms underlie prothrombotic
changes in COVID-19. These are disseminated intravascular co-
agulation (DIC), pulmonary intravascular coagulopathy (PIC)
or microvascular COVID-19 lung vessels obstructive throm-
boinflammatory syndrome (MicroCLOTS), secondary hemo-
phagocytic lymphohistiocytosis, thrombotic microangiopathy
(TMA), and endotheliitis [11,12].

Coagulopathy with a predominance of the hypercoagulative
phase of DIC-syndrome is a key link in the development and
advance of COVID-19-associated pneumonia. Disseminated in-
travascular coagulation syndrome accompanies clinical advance
from systemic inflammation response syndrome to severe sepsis
and septic shock. In turn, the advance of DIC leads to multiple
organ failure, which is associated with high mortality rates [13].

The main laboratory markers of coagulopathy are D-dimer
level, prothrombin time (PT), number of thrombocytes, and
changes in fibrinogen concentration. The concentration of D-
dimer in the blood is an important biomarker for predicting the
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severity of coronavirus infection in patients with COVID-19,
which is important for suspected thromboembolism. There is
evidence that if a patient with COVID-19 has a high level
of D-dimer on admission to the hospital, the risk of death
increases [14]. According to the results of a number of stud-
ies, patients with COVID-19 had a worse prognosis if they
showed signs of hypercoagulation (prolonged PT, APTT, in-
creased levels of D-dimer and other fibrin breakdown prod-
ucts, while the antithrombin activity was lower than the ref-
erence values) [15,16]. The D-dimer is commonly used to
confirm or eliminate thrombotic processes, such as deep vein
thrombosis or pulmonary embolism [17].

However, local coagulation tests can only assess the activ-
ity of individual parts of the hemostatic system and detect a
significant deficiency of factors (over 40%), but they have low
sensitivity and are not able to give information about the general
hemostatic state of the blood. Global coagulation tests (throm-
bin production test, thromboelastogram, thrombodynamics test)
provide an integral picture of the changes in the coagulation sys-
tem, taking into account all possible factors of influence.

The aim of the study was to evaluate the effectiveness of the
global coagulation thrombodynamics test for monitoring and
correcting the hemostasis system and to improve the results of
complex treatment in patients with SARS-CoV-2 in the COVID
hospital.

Material and methods. From April 2020 to December 2020,
245 patients between the ages of 27 and 89 with SARS-CoV-2
associated pneumonia were treated on the basis of the Univer-
sity Clinical Hospital No. 4 of the First Sechenov Moscow State
Medical University (Sechenov University) of the Ministry of
Health of the Russian Federation. The average age of the pa-
tients was 56.7+4.2 years. The gender distribution was as fol-
lows: 132 (53.9%) male patients, 113 (46.1%) female patients.
The vast majority of patients (167 - 68.2%) at the time of admis-
sion had one or more comorbidities that worsen the course of
COVID-19 associated pneumonia.

According to Table 1, the most common comorbidities were:
cardiac diseases, obesity and diabetes mellitus. The majority of
patients have two or more comorbidities.

All patients were examined clinically, instrumentally and us-
ing laboratory tests. The severity of fever (an increase in body
temperature above 37.5 C) was assessed at admission and during
treatment, and the level of respiratory failure was determined
using a pulse oximeter (SpO,).

Upon admission all patients underwent a PCR test. The
volume and nature of changes in the pulmonary parenchyma
against the background of viral pneumonia were evaluated
according to results of computed tomography, which was per-
formed at admission, repeated every 7 days, as well as with
the deterioration of the patients’ condition (increased respira-
tory failure, decreased saturation level). In accordance with
the Order of the Ministry of Health of the Russian Federa-
tion, the severity of viral pneumonia was assessed as CT-2
(more than 3 foci or areas of induration by the type of frosted
glass <5 cm in maximum diameter, involvement of the lung
parenchyma 25-50%); CT-3 (induration of the lung tissue by
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the type of frosted glass in combination with foci of consoli-
dation, involvement of the lung parenchyma 50-75%); CT-4
(diffuse induration of the lung tissue by the type of “frosted
glass” and consolidation in combination with reticular chang-
es, involvement of the lung parenchyma > 75%).

Among the laboratory parameters, lactate dehydrogenase
(LDH) was particularly distinguished as a sign of lung tissue
destruction, C-reactive protein (CRP), interleukin-6 (IL-6)
levels, and the severity of leukopenia and lymphopenia as
factors of unfavorable prognosis. Assessment of the hemo-
static system in hospitalized patients was performed daily us-
ing local coagulation tests (LCT), including APTT, PT, TT,
PTI, INR, Fibrinogen, and D-dimer. From the global coagula-
tion tests, an integral coagulation thrombodynamics test was
used, which was performed on the 1%, 7" and 14" days 2-3
hours before the next injection of heparin. The main indica-
tors of the thrombodynamics test were: Tlag (lag time, delay
time of the beginning of the formation of a fibrin clot), V
(clot growth rate), Tsp (time of the emergence of spontaneous
clots), D (density of the fibrin clot).

All participating in the study patients were divided by simple
randomization into 2 groups that were comparable in terms of
gender, age, comorbidities, severity of viral pneumonia, and
general condition. The first group included 117 (47.7%) pa-
tients, their state of the hemostatic system was assessed and its
disorders were corrected using local coagulation tests. The sec-
ond group included 128 (52.3%) patients, for them, in addition
to local coagulation tests, an integral coagulation test was used
- the thrombodynamics test- to assess and correct the state of
the hemostatic system. Assessment and correction of hemostasis
were performed at the control points (1%, 7%, 14" day) of the
study, and more often if necessary.

Treatment of all patients with coronavirus infection was
carried out comprehensively in accordance with the tempo-
rary methodological recommendations of the Ministry of
Health of the Russian Federation [2]. Drug therapy included
Hydroxychloroquine+azithromycinormefloquine+azithromycin
or Lopinavir/ritonavir+recombinant interferon beta-1b. Accord-
ing to vital indications, due to an uncontrolled immune response,
58 (23.7%) patients of both groups were injected drugs based on
monoclonal antibodies that inhibit interleukin-6 (IL-6) receptors
once. In parallel, all patients with comorbid pathology received
appropriate treatment.

Taking into account the use of hydroxychloroquine, which
has cardiotoxicity, all patients were monitored daily by ECG to
exclude the development of disorders of the cardiovascular sys-
tem. Laboratory monitoring of the main blood parameters in all
patients was carried out at the time of their admission to the hos-

pital and in the future, as necessary, in the course of treatment.

According to the temporary guidelines of the Ministry of
Health of the Russian Federation [2], all patients were pre-
scribed anticoagulant therapy with low-molecular-weight
heparins (enoxaparin sodium) in preventive doses - 40 mg/
day subcutaneously in the anterior abdominal wall, and tak-
ing into account the data of the thrombodynamics test, the
dose of anticoagulants was increased to 80-160 mg/day (40
mg or 80 mg 2 times a day). The daily dose of LMWH was
adjusted according to the patient’s weight, laboratory data,
and the presence of comorbidities.

The main points of the study were the time of admission of
the patient to the hospital (1 point), the 7% day of treatment (2
point) and the 14™ day — (3 point). The thrombodynamics test
was performed in group 2 patients at point 1 before the first in-
jection of LMWH, then at points 2 and 3. In the first group, the
thrombodynamics test was performed only at point 3.

Statistical data processing was performed using the SPSS
program for Windows, version 17. The results are presented
as an averagetstandard deviation. The differences between
the groups were analyzed using a bilateral Student test for
normally distributed data. The statistically significant value
was assumed to be p<0.05.

Results and discussion. At the time of admission to the clin-
ic, the general condition was stated as severe in 212 (86.9%)
patients, the condition of moderate severity - in 33 (13.1%)
patients. No patients needed artificial lung ventilation (ALV).
Standard O, therapy was prescribed to 215 patients, noninvasive
ventilation of lungs (NIVL) - to 30 patients.

A positive result of treatment was established with a positive
dynamics of the patient’s condition, a decrease in the area of
lung tissue damage, normalization of laboratory parameters,
including a decrease in the level of D-dimer when he was dis-
charged from the hospital. A negative result of treatment was
determined when the patient’s condition worsened, viral pneu-
monia progressed according to CT data, respiratory failure in-
creased (SpO, level decreased), the patient was transferred to
ALYV, and in the case of a fatal outcome of the disease.

The results of patients’ treatment in the first and second
groups were different. The dynamics of the main clinical indi-
cators against the background of treatment in patients of both
groups is presented in Table 2.

Table 2 data shows that both groups were comparable in clini-
cal symptoms and severity of the disease at the time of treatment
initiation.

The dynamics of the CT data of lungs and of the severity of
the patient’s conditions in both groups during observation are
presented in Figures 1 and 2.

Table 1. Comorbidities in patients with SARS-CoV-2 (n=245)

Number of patients
Comorbidities
Abs. %
Cardiac pathology 121 49.5
Oncological diseases 36 14.6
Type 2 diabetes mellitus 96 39.2
Obesity 102 41.7
Pulmonary diseases 40 16.2
Atherosclerosis 34 13.9
© GMN 73
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Table 2. Dynamics of clinical indicators in patients of both groups

Fig. 1. Dynamics of lung injury area based on CT scans

Positive dynamics of clinical symptoms was detected 1.8 times
more often in patients of the 2-nd group than in the 1-st group
(p<0.05). Fever and shortness of breath in the 2-nd group decreased
faster, the SpO, index recovered more rapidly, especially in patients
with severe hypoxia (with SpO,<90), the number of patients with
moderate and severe severity to the third point of the study in the
2-nd group was 1.8 times less than in the 1-st group (p<0.05). The
number of patients with severe lung lesions (CT-3 and CT-4) by the
third point of the study was detected in the 2-nd group 3.2 times less
often (p<0.01) compared to the 1-st group.

The number of deaths by the end of the study in the 1-st group
exceeded the indicators in the 2-nd group by 3.3 times (p<0.01),
and all these patients have the lung lesion area corresponded to
CT-4 stage.

Most of the patients (183 patients) were discharged on the
14%-15™" day for outpatient follow-up treatment with recommen-
dations, so the study was completed at the 3™ point. The remain-
ing patients continued inpatient treatment and were discharged
at a later date. Average bed-day in the 2-nd group (15+1.6 days)
was by 1.6 times shorter than in the 1-st group (24+7.2 days).
Hemorrhagic complications were not registered, despite the
therapeutic doses of LMWH in patients of 2-nd group.
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o . . " . .
At the time of admission The 7" day of inpatient The 14" day of inpatient
Amount treatment treatment
Clinical Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
aspects (n=117) (n=128) (n=109) (n=123) (n=102) (n=123)
Fever, °C 117 (100) 128 (100) 76 (69.7) 18 (14.6) - -
Dyspnea 102 (87.2) 109 (85.2) 98 (89.9) 54 (43.9) 34(33.3) 13 (10.5)
<90 24 (20.5) 22 (17.2) 49 (44.9) 18 (14.6) 17 (16.7) -
Sp02, % <95 83 (71) 89 (69.5) 42 (38.5) 66 (53.7) 34 (33.3) 10 (8.2)
More than 95 10 (8.5) 17 (13.3) 18 (16.6) 39(31.7) 51(50.0) 113 (91.8)
CT1 - - 7 (6.4) 24 (19.5) 38 (37.2) 68 (55.3)
CT2 85 (72.6) 90 (70.3) 64 (58.7) 61 (49.6) 35(34.4) 44 (35.8)
CT3 32(27.4) 38(29.7) 28 (25.7) 30 (24.4) 22 (21.6) 11 (8.9)
CT4 - - 10 (9.2) 8(6.5) 7 (6.8) -
Severity of Mild degree 6 (5.5) 14 (11.4) 71 (69.6) 102 (82.9)
patient’s Moderate degree 13 (11.2) 20 (15.6) 31(28.4) 56 (45.5) 17 (16.7) 16 (13.0)
condition Severe degree 104 (88.8) 108 (84.4) 72 (66.1) 53 (43.1) 14 (13.7) 5(4.1)
Fatal outcome - - 8 (6.8) 5(3.9) 7 (6.4) -
100,0% -
90,0% -
80,0% -
70,0% -
mcTa 60,0%
50,0% 1 M Severe
ECT3
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Fig. 2. Dynamics of severity of patient’s condition

The results of the hemostasis state of patients of both
groups against the background of the treatment are presented
in Table 3.

According to Table 3, all 245 patients at admission (1
point) had a high level of D-dimer, that was regarded as a
state of hypercoagulation and was required the appointment
of anticoagulants. At the same time, the dependence of D-di-
mer level on the area of lung damage was revealed. The level
of D-dimer was higher in patients with a large percentage of
lung tissue damage.

In 98 (83.8%) patients of the 1-st group at admission (1
point), moderate hypercoagulation was indicated by a num-
ber of LCT data, in particular, a decrease in PT, an increase
in PTI and fibrinogen. In group 2, the thrombodynamics test
confirmed the state of hypercoagulation at the time of admis-
sion in all 128 (100%) patients. At the same time, 50 of them
(39%) showed expressed hypercoagulation with the forma-
tion of spontaneous clots. Taking into account the data ob-
tained during the thrombodynamics test, all patients in this
group were prescribed therapeutic doses of LMWH (78 pa-
tients - 80 mg/day (40 mg 2 times a day), and 50 patients
- 160 mg/day (80 mg 2 times a day).
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Table 3. Results of the state of hemostasis in both groups of patients
th 3 7 th 7 3
At the time of admission The 7™ day of inpatient The 14™ day of inpatient
Reference treatment treatment
Indicator
values Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
(n=117) (n=128) (n=109) (n=123) (n=102) (n=123)
INR 0.8-1.3 1.0+£0.5 0.9+0.57 1.1£0.2 1.25+0.3 0.8+0.1 0.9+0.5
PT 11-16 sec 6+£2.4 9+2.7 10+1.1 12+1.17 144+2.6 17+0.5
PTI 80-120% 120+5.8 121+5.7 101+2.8 82+2.7 83+1.2 65+1.2
TT 14-21 sec 14+0.9 13+0.8 17+1.4 20+1.4 2140.7 22+0.9
APTT 25-39 sec 23+0.3 22+0.45 37+1.7 374+2.8 40+0.3 43+0.5
Fibrinogen 1.8-3.5 g/ 4.6+0.7 4.3+£0.9 3.7+0.5 3.3£1.3 3.5+0.3 3.1+0.2
D-dimer t0 250 ne/ml 2377+ 2671+ 1714+ 1672+ 1043+ 983+
) up & 979.385 1030.125 573.779 628.757 415.287 292.975
Tlag 0.6-1.5 min 0.68+0.26 0.9+0.24 0.94+0.31 1.16+0.23
Thrombo- V | 20-29 mkm/ min 31.85+2.54 18.08+3.12 3243.8 16.84+2.43
dynamics | Tsp >30 min 22.57+3.26 >30 2922435 no
fest L | 1500032000 34585 27769+ | 33164k ]
c.u. 3229.25 3925.36 3641.52

On the 7" day of complex therapy (point 2) according to the
D-dimer level, all patients of both groups remained in a state of
hypercoagulation. While other LCT in the 1-nd group patients
determinated moderate hypo - or normal coagulation in all cases
but in despite of treatment 10 patients noted a deterioration in
their condition (increased of dyspnea, decreased oxygen satura-
tion, etc.). In 8 (6.8%) patients to the 2™ control point, against
the background of negative dynamics of the condition, fatal out-
comes were noted.

At the same point, all 123 patients in the 2™ group were in a
state of normal and hypocoagulation, according to LCT data.
At the same time, despite the positive dynamics of the D-
dimer level, it remained increased in all patients. The integral
thrombodynamics test showed that the majority of patients
(93-75.6%) were in a state of moderate hypo - and normal co-
agulation. In 25 (20.5%) patients, a state of moderate hyper-
coagulation (expressed in excess of the V index to 32-33 mi-
crons/min) was detected, and in 5 (3.9%) patients - expressed
hypercoagulation with the formation of spontaneous clots.
They showed negative dynamics of treatment (progression
of respiratory failure, decreased oxygen saturation, transfer
to artifical lung ventilation), which could be associated with
the progression of viral pneumonia. They adjusted the thera-
peutic dose of LMWH. By the 2" point of the study, 5 deaths
were noted in group 2 (3.9%).

120 Tiz

100

80

650 B Group 1

W Group 2

40

22
20 16

11
0
0 - T T

Hypocoagulation Normal cosgulation Hypercoagulation

Fig. 3. Coagulation state of patients according to Thrombody-
namics test on 14" day of treatment
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By the 14" day of inpatient treatment (point 3), all 102 pa-
tients of group 1 were found to have hypo-and normal coagula-
tion, while the increased D-dimer level remained in all patients.
However, the use of the integral global thrombodynamics test
revealed a state of hypercoagulation in 64 patients of this group
(including 26 patients preparing for discharge from the hospital);
with the emergence of spontaneous fibrin clots in 11 patients, a
state of normal coagulation was detected in 22 patients, and only
16 patients were in a state of moderate hypocoagulation (Fig. 3).

The majority of patients in the 1* group (71 patients — 60.7%)
with positive treatment dynamics were discharged for outpatient
follow-up treatment on the 14" -15" day. Everyone was recom-
mended to take preventive doses of oral anticoagulants (OACs)
for up to a month. The data obtained by the thrombodynamics
test allowed recommending prolonged use of anticoagulants to
26 patients. Negative dynamics of treatment by the 14" day was
found in 38 patients of this group. They continued to be treated
in a hospital. In 31 patients, the dose of LMWH was adjusted
taking into account the data of the thrombodynamics test, which
helped to improve their condition and further discharge for out-
patient follow-up treatment. By the 3™ point of the study, 7 pa-
tients of the 1-st group had a fatal outcome. The overall mortal-
ity rate in the first group of patients was 15 (12.8%) cases.

On the 14" day of inpatient treatment in 112 patients of the
2-nd group, according to the thrombodynamics test, a state of
hypocoagulation (V<20 microns/min) was detected, and accord-
ing to LCT - in all patients, however, the level of D-dimer again
remained increased in all patients. All 112 patients had the posi-
tive results of treatment, and they were discharged for outpa-
tient follow-up treatment with recommendations for taking oral
anticoagulants (OACs) in the recommended therapeutic doses
for three months. Other 11 patients with status of moderate hy-
percoagulation (V>30 microns/min) according to the thrombo-
dynamics test, were continued treatment in the hospital due to
the severity of the disease. Later, all of them were discharged
for outpatient follow-up treatment with recommendations for
prolonged (up to 3-6 months) taking of OACs. The mortal cases
during last period in this group were not registrated.

Thus, the results of treatment of patients in the group with
hemostasis control using the global coagulation thrombody-
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namics test were statistically significantly better. The number
of patients who passed during treatment to a more severe stage
of the disease in the 2-nd group was by 1.8 times less than in
the 1-st group (p<0.05), the number of deaths was by 3.3 times
less (p<0.01), the number of patients with severe lung lesions
(CT-3 and CT-4) by the third point of the study was detected in
the 2-nd group by 3.2 times less often (p<0.01) compared to the
1-st group. Average bed-day in the 2-nd group patients (15+1.6
days) was by 1.6 times shorter (p<0.05) than in the 1-st group
(24+7.2 days). The dynamics of regression of the D-dimer level
was much more noticeable. At the same time, the dependence
of the negative dynamics of treatment of patients with COVID
infection, including fatal outcomes, on the detected hypercoagu-
lation, determined by the integral coagulation thrombodynamics
test, was established.

Despite the use of the developed treatment regimens for pa-
tients with coronavirus, the results of therapy are far from ideal.
The significant amount of severe forms of the disease and a high
mortality rate are actual . The study showed the need for a com-
prehensive approach to the treatment of each patient, taking into
account their individual characteristics, the state of hemostasis
and comorbidities.

Hospitalized patients with confirmed coronavirus had differ-
ent comorbid status. The presence of diabetes mellitus, cardio-
vascular pathology, metabolic syndrome, etc. initially worsened
the prognosis of treatment, both for the pathology they had and
for the COVID infection that had joined. These patients reacted
worse to treatment, showed negative dynamics of the course
of the disease, more often moved to a more severe form of the
disease, more often needed non-invasive ventilation of lungs
(NIVL) and ended up on a ALV, and as a result, more patients
were added to the numbers of fatal outcomes of treatment.

The so-called “cytokine storm” that develops in the patient’s
body is a consequence of the simultaneous avalanche-like acti-
vation of multidirectional proteases, the kinin-kallikrein system,
as well as pro- and anti-inflammatory cytokines, primarily the
pro-inflammatory cytokines interleukin-1 and interleukin-6 in
the blood of patients with COVID-19. To suppress the “cyto-
kine storm”, monoclonal inhibitors of interleukin-1 and inter-
leukin-6 are used, steroid hormones are used as immunosup-
pressive agents, but all of them have a narrow range of clinical
applications and it is more justified at the beginning of the devel-
opment of the “cytokine storm”.

It is not unreasonable to assume that the deterioration of the
patients’ condition is a direct consequence of microcirculation
disorders both in the lung tissue and in the periphery, which are
prolonged by hypercoagulative syndrome and microthrombosis
of arterioles and venules. In turn, hypercoagulative syndrome is
directly associated with the development of a “cytokine storm”,
with the effect of the virus on the vascular endothelium, causing
their thrombosis — thrombosis of small lung vessels is confirmed
by autopsy data [18]. Autoimmune inflammation of the vascular
endothelium with typical microthrombosis in the kidneys, in-
testines, heart, etc. was proven. It is the development of coagu-
lopathies already in the early stages of COVID-19 that allows
attributing this disease to prothrombotic conditions that require
active anticoagulant therapy.

The concentration of D-dimer in the blood is the second im-
portant biomarker of great importance in the case of suspected
venous thromboembolism (VTE). Some recent studies show
that if a patient with COVID-19 has a high level of D-dimer
when admitted to the hospital, then the risk of death increases
[19]. An increased concentration of fibrinogen and D-dimer
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in the blood of patients activates hypercoagulation. It is these
indicators that are useful in assessing the severity of a patient
with SARS-CoV-2 and are usually used to diagnose or exclude
thrombotic processes, such as deep vein thrombosis or pulmo-
nary embolism (PE).

In almost all patients admitted to the clinic with confirmed
SARS-CoV-2, standard laboratory parameters reflecting the
state of the hemostatic system were within the reference val-
ues, while increased, sometimes to high numbers, D-dimer val-
ues were detected. Based on the increase in this indicator, all
patients were diagnosed with hypercoagulation and were pre-
scribed anticoagulants. This is practically justified and appropri-
ate, taking into account the peculiarities of the pathogenesis of
COVID infection. However, it is necessary to take into account
the fact that the D-dimer level indicator is highly sensitive to
any inflammatory process in the body, with very low specific-
ity. In each patient with COVID-pneumonia, in response to the
developing massive inflammation in the lung tissue, the level of
D-dimer sharply increases, and its values depend on the area of
lung damage and the severity of the patient’s condition. In these
circumstances, there is no complete confidence in the quality of
the definition of hypercoagulative syndrome based on the data
of the D-dimer level alone. This is confirmed by the dynamics of
the D-dimer level against the background of anticoagulant ther-
apy in patients with COVID-pneumonia. A gradual decrease in
the values of the D-dimer, while maintaining a sufficiently high
reading, even in the presence of normal coagulation detected by
the global thrombodynamics test, may indicate that this indica-
tor is maintained by the inflammatory process in the lungs.

It should be understood that the D-dimer is not a harbinger,
but an indicator of a thrombotic event that has already occurred
in the body. In our study, these are multiple microthrombosis at
the level of microcirculation both in the lung tissue and on the
periphery. An increased D-dimer is an increase in the level of
fibrin degradation products during the lysis of an already formed
fibrin clot, therefore, this analysis is not sufficient to prevent a
thrombotic event. The prognosis requires the results of global
coagulation tests, which make it possible to assess the hemo-
static system as a whole at a specific time. Thus, the integral co-
agulation thrombodynamics test allows assessing the state of the
patient’s plasma hemostasis at the time of the test and to monitor
the growth of a fibrin clot in real time, which reflects the holistic
picture of its coagulation system and to adjust the dosage of an-
ticoagulants for the successful prevention of a thrombotic event.

The study showed that in the group of patients in which anti-
coagulant therapy was adjusted based on the data of the throm-
bodynamics test, they received more positive treatment results,
and in a larger number of patients they managed to achieve a
state of normal and hypocoagulation. Patients were statistically
significantly less likely to develop more severe forms of the dis-
ease, were less likely to be on ALV, and fewer deaths were re-
ported. Naturally, by the time of discharge from the hospital, the
majority of patients in both groups retained elevated levels of
D-dimer, and hypercoagulation detected in a number of patients
by the global thrombodynamics test required prolongation of an-
ticoagulant therapy at the outpatient stage of treatment.

Thus, the results of the study showed the need for an indi-
vidual approach when choosing a comprehensive treatment
regimen in all patients, especially in those with a burdened co-
morbid background. The severity of the patients” condition and
the dynamics of their symptoms during treatment depend on the
state of microcirculation in the lungs and on the periphery and
the volume of their thrombotic lesion. Anticoagulant therapy
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prescribed as early as possible in adequate therapeutic doses
(UFH, LMWH) in all patients with a confirmed diagnosis of
SARS-CoV-2 with associated viral pneumonia allowed achiev-
ing generally positive treatment results. It should be noted that
the global coagulation thrombodynamics test is highly effective
for timely assessment and correction of the state of the hemo-
static system (hypercoagulation syndrome, state of thrombotic
readiness and prevention of PE) in the course of treatment in
this group of patients.

Conclusions. The state of microcirculation in the lungs and
on the periphery and the degree of its thrombotic damage deter-
mine the severity of the condition of patients with SARS-CoV-2
and affect the prospects for their treatment.

Local coagulation tests (LCT) and the level of D-dimer do not
always reflect the state of hypercoagulation in patients with SARS-
CoV-2 adequately and are dependent on the degree of lung damage,
which may affect the tactics and results of treatment.

The integral coagulation thrombodynamics test showed high
informativity for the prevention of VTE and for the correction of
hemostasis in patients with SARS-CoV-2.

Timely correction of anticoagulant therapy based on the data
of the global coagulation thrombodynamics test allowed im-
proving the results of complex treatment in almost one fifth of
patients with SARS-CoV-2 infection.
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SUMMARY

ROLE OF THROMBODYNAMICS GLOBAL COAGULA-
TION TEST IN IMPROVING TREATMENT RESULTS
IN PATIENTS WITH CORONAVIRUS INFECTION AT A
COVID-19 HOSPITAL

Krylov A., Khorobrykh T., Petrovskaya A., Khmyrova S.,
Agadzhanov V., Khusainova N.

First Moscow State Medical University .M. Sechenov (Sech-
enov University), Russian Federation

The aim of the study was to evaluate the effectiveness of the
global coagulation test of thrombodynamics for monitoring and
correcting the hemostatic system and improving the results of
complex treatment in patients with SARS-CoV-2 in the COVID
hospital.

From April 2020 to December 2020 on the basis of the Uni-
versity Clinical Hospital No. 4 of the First Moscow State Medi-
cal University named .M. Sechenov (Sechenov University) of
the Ministry of Health of the Russian Federation 245 patients
between the ages of 27 and 89 with SARS-CoV-2 associated
pneumonia were treated. The mean age of the patients was 56.7 +
4.2 years. All patients participating in the study were divided by
simple randomization into two groups. The volume of lesion of
the lung parenchyma was assessed according to the data of com-
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puted tomography. All patients were treated for SARS-CoV-2
in a comprehensive manner in accordance with the temporary
guidelines of the Ministry of Health of the Russian Federation
with the mandatory prescription of low molecular weight hepa-
rins (LMWH). Assessment and correction of the hemostasis sys-
tem in 177 patients (47.7%) of group 1 was carried out daily us-
ing local coagulation tests (LCT), including APTT, PT, TT, PTI,
INR, Fibrinogen and D-dimer level. The second group included
128 patients (52.3%), who, in addition to local coagulation tests,
used the integral coagulation test - the thrombodynamics test- to
assess and correct the state of the hemostatic system. Assess-
ment and correction of hemostasis were performed at the control
points (1, 7, 14 days) of the study.

Compared to LCT, the thrombodynamics test reliably more of-
ten revealed the state of hypercoagulability, which was promptly
corrected by increased doses of LMWH in group 2. Positive
dynamics of clinical symptoms were detected in patients of
group 2 1.8 times more often than in group 1 (p<0.05): fever
and shortness of breath in group 2 decreased faster, the SpO,
index recovered more rapidly, especially in patients with severe
hypoxia (with Sp0O,<90), the number of patients with moderate
and severe severity by the third point of the study in group 2 was
1.8 times less than in group 1 (p<0.05). Severe forms of lung
damage (CT-3 and CT-4) were detected in group 2 3.2 times less
frequently (p <0.01) compared with group 1, and the number of
deaths was 3.3 times less frequent (p<0.01) by the end of the
study. The average bed-day in group 2 of patients (15+1.6 days)
was 1.6 times shorter than in group 1 (24+7.2 days). Hemor-
rhagic complications were not recorded, despite the therapeutic
doses of LMWH in patients of group 2.

The severity of the condition of patients with SARS-CoV-2 and
the dynamics of their symptoms depend on the state of microcircu-
lation in the lungs and in the periphery and on the volume of throm-
botic lesions. Anticoagulant therapy prescribed as early as possible
in adequate therapeutic doses in patients with SARS-CoV-2 associ-
ated viral pneumonia made it possible to achieve positive treatment
results. The use of the global coagulation thrombodynamics test has
shown high efficiency for the timely assessment and correction of
the state of the hemostasis system.

Keywords: coronavirus infection, hypercoagulable syn-
drome, anticoagulant therapy, thrombodynamics test.

PE3IOME

BO3MOXHOCTHU INTOBAJIBHOT'O TECTA TPOMBO-
JUHAMUKU IS YIYUHIUEHUSA PE3YJIBTATOB JIE-
YEHMS BOJIbHBIX KOPOHABUPYCHOM HH®EKIIU-
EI B YCJOBHSIX COVID-CTAIIMOHAPA

Kpsuios A.1O., Xopoopsix T.B., IlerpoBckas A.A.,
Xwmbipoa C.E., Aramkanos B.I., Xycannosa H.P.

DIAY BO Ilepsviii MI'MY um. U.M. Ceuenosa (Ceuenoscxuii
Vuueepcumem), Poccus

Henb wccrnenoBanust — oueHUTbh 3QPEKTHBHOCTH HCIOJIB30-
BaHUs FJ'IO6aJ'[bHOFO KOAaryisiiMOHHOI'O Te€cTa TpOMGO}II/IHaMI/IKI/I
JUISL KOHTPOJISL 1 KOPPEKIIUU CUCTEMbBI I'€eMOCTa3a U yJIyulICHUS
pEe3yIbTaTOB KOMIUIEKCHOTO JiedeHHsl y mnanueHToB ¢ SARS-
CoV-2 B COVID-crammonape.

C ampens mo nekadbps 2020 roma Ha 6a3e YHUBEPCHUTETCKOM
KkinHuYecKoi O6onmpHuIBI Ned Tlepgoro MI'MY um. .M. Ce-
yeHoBa (CeueHoBckuil YHuBepcuter) M3 PD nponeueno 245
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nanueHToB ¢ SARS-CoV-2 acconuupoBaHHON IMHEBMOHHEH B
Bo3pacre ot 27 no 89 ner. Cpeanuii Bo3pact — 56,7+4,2 1. Beex
OOJIBHBIX METOIOM MPOCTON paHAOMH3AIMH PA3/IEIUIN Ha JIBE
rpymisl. O0beM NOpaKeHUs HAPEHXUMBI JISTKUX OLICHHBAIIH 1O
JTAHHBIM KOMITBIOTEpHOIT ToMorpadun. Jledenue Bcex GOIBHBIX
no nosogy SARS-CoV-2 nmpoBofuin KOMILIEKCHO B COOTBET-
CTBHM C BPEMEHHBIMH METOIMYECKUMM PEKOMEHAauusMu M3
P® ¢ obs3aTenbHBIM Ha3HAYCHUEM HHM3KOMOJICKYIISIPHBIX Teria-
puHoB (HMI'). OneHKky U KOppEKTHPOBKY CHCTEMBI I'eMOcTa3a
y 177 (47,7%) GonbHBIX | rpynIiel IPOBOAMIN EKEHEBHO TIPH
MOMOIIM JIOKaJbHBIX KoaryssiuoHHbIX TecToB (JIKT), Briro-
yapummx AYTB, TIB, TB, I[ITU, MHO, ¢pubpuHores u ypoBeHb
J-mumepa. Bo II rpynmy Brutoueno 128 (52,3%) mauueHTos,
koTopbiM, momuMo JIKT, npuMeHsuin MHTerpaabHbIi Koaryis-
LIMOHHBIH TECT - TECT TPOMOOJMHAMUKH, Ha OCHOBAHUH JITAHHBIX
KOTOpOro kKoppekruposanu 103y HMI. OueHky u KOppeKTUpOB-
Ky T€MOCTa3a MPOBOJWIM B KOHTPOJBHBIX TOUKaX HCCIEIOBa-
Hus Ha 1, 7, 14 cyTku.

B cpasuennu ¢ JIKT, Tect TpoMOOANHAMUKH JOCTOBEPHO Yallle
BBISBIIUI COCTOSIHME THIEPKOAryJISLMH, KOTOPOE CBOEBPEMEHHO
CKOPPEKTHPOBaHO MOBBILIEHHbIMU o3amu HMI' Bo II rpymme.
[lonoxurenbHasi AMHAMUKA KIMHUYECKUX CHUMITOMOB BBISIBIIC-
Ha y HuX B 1,8 pasa waie, yem B I rpymnme (p<0,05): nuxopanka
¥ OJIbIILIKA YMEHBIIANUCh ObIcTpee, SpO, BoccTaHaBMBasIcs osee
ObICTpBIME TeMITaMH, 0cobenHo npu SpO,<90, Ha 14 cyTku Komm-
4ecTBO OOJIBHBIX Cpe/IHEit U TshKenol creneHu Tspkectd Bo 11 rpyr-
nie Obuto B 1,8 pasa mensbiue, yeM B I rpymnme (p<0,05). Tsoxernsie
¢dopmsl opakenns erkux (KT-3 n KT-4) Beisiienst Bo 11 rpymme
B 3,2 paza pexe (p<0,01) B cpaBHeHMu ¢ | rpymmoi, a KoIn4ecTBo
JIeTaILHBIX UCX0/I0B - B 3,3 paza pexe (p<0,01) k koHILy rccneno-
BaHwust. Cpeuuii Koliko-aeHs Bo 11 rpyrime 6onbHbIx (15+1,6 aHeit)
Ob11 B 1,6 pa3a MeHblue, yeM B I rpynne (24+7.2 nus). Hecmorpst
Ha siedeOnble 10361 HMI' y manmenTos Il rpymmsl remopparuye-
CKHX OCJIO’)KHEHHH He 3aperucTprpoBaHo.

Tsxects cocrosgnust 60spHBIX SARS-CoV-2 u auHamuka ux
CHUMIITOMOB 3aBHUCAT OT COCTOSIHUSI MUKPOLIUPKYJISILIUU B JIETKUX
U Ha nepudeprn U OT 00beMa TPOMOOTHYECKOTO MOPAKCHUSL.
MaxkcumalbHO paHO Ha3HAYEHHAs B aI€KBATHBIX JICUEOHBIX J10-
3aX aHTUKOATyIsIHTHas Tepanus y manueHtoB ¢ SARS-CoV-2
ACCOLIMMPOBAHHON BHUPYCHOM ITHEBMOHHEW IO3BOJMIA J0-
OUTBCS TOJIOKUTENIBHBIX PE3YJIbTaTOB JeueHus. [IpuMeHenue
1100aJIbHOTO KOATYJISALHOHHOTO TeCTa TPOMOOANHAMUKH [103BO-
JIMJIO CBOEBPEMEHHO OLICHUTH U AP (HEKTHBHO CKOPPEKTHPOBATH
COCTOSIHME CUCTEMbI I'eéMOCTa3a.
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LASER THERMAL ABLATION OF BENIGN THYROID NODULES AS AN EFFECTIVE,
SAFE AND MINIMALLY INVASIVE METHOD FOR TREATING NODULAR GOITER (REVIEW)

Petrov V., 'Molozhavenko E., 2Ivashina E., 'Sozonov A., 'Baksheev E.

"Tyumen State Medical University, *“Multidisciplinary Consultative and Diagnostic Center, Russia

Thyroid nodules (nodules of the thyroid gland — TG) are a
fairly common pathology. By the age of 80, about 80% of people
have one or more nodules in the TG, but the vast majority of
them are benign. Most of the newly discovered nodules are not
clinically relevant to the patient, since they are not malignant
and do not show any symptoms. The risk of developing carci-
noma among all nodules in the TG is 1-10% [22]. Most benign
nodules are not fatal to the human body and do not require any
special treatment; however, when a compression syndrome or
cosmetic defect occurs, treatment is necessary, including sur-
gery [4, 13, 18, 23]. Nevertheless, even if at the time of detection
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the nodule in the TG does not have a clinically significant effect
on the patient’s quality of life, there is a possibility that it will
appear in the future. Thus, according to the data of Russian and
foreign authors, most nodules increase in size [2, 43], which in
the future can lead to the formation of compression syndrome.
E.K. Alexander showed that an increase in the size of nodules
by more than 15% over 5 years occurred in 89% of observations
[2]. Approximately 5% of long-term colloidal nodules can lead
to the formation of functional autonomy and the development of
thyrotoxicosis, effective treatment for which is the removal of
hyperfunctioning TG tissue [21].
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