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FEMOPPATMYECKUE U TPOMBOSMBOJIMYECKUE OCJIOXKHEHNA
Y BOJIbHbIX C UMMJIAHTUPOBAHHbIMU YCTPOUCTBAMMU
MEXAHWYECKOW NOAAEPXKW NEBOTO XENYAOYKA B PAHHEM
MNOCNEONEPALMOHHOM NEPUOLE

Masypenko A.M., Hap3sakeenu M., Jlockytos O.A., 3rpxxe6noeckas J1.B.

Pa6oTa nocasileHa U3y4eHUI0 reMopparuieckux U TpoM603IMO0TUIECKUX OCI0XK-
HEHU} B paHHEM I0C/1eoNepaliOHHOM IepHo/e Noc/ie UMIVIaHTal M1 YCTPOHCTB
MeXaHU4YeCKOH Mo ep>KKU J1eBOro xeyaodka (LVAD).

[IpoBesieH peTpocneKTUBHbBIN aHaiu3 10 60JIbHBIX, MyK4YHH B Bo3pacTe 55 + 13,5
seT, ¢ UMT 30.8 * 8.3, ¢ dpakuueli BbIGpoca JieBOTO0 Keyaodka oT 9% a0 28%,
KOTOPBIM UMIIaHTUpOBa/X LVAD B yc/l10BHSIX MCKYCCTBEHHOI'0 KpOBOOGpallleH s,
B nepuog ¢ 11.03.2016 no 22.11.2017 B Cunesckoro uentpe bose3nen Cepaua
(IMosap1ua).

B paHHEM MOC/Je0NepalMOHHOM MNEPHOJE MalMeHThl MOJIy4Yald eXeJAHEeBHYIO
AHTHUKOATYJITHTHYIO TapreTHYI0 Tepallvio U3 CJeJYIOLIUX NpenapaToB: renapyuH
(6-11 EZl / xr / 4), acnupuH (75-150 mr), Knonugorpesns (75-150 mr), Bapdapun
(1,5-7 mr), Nadroparinum Ca (0,3-0,6 mu1 / aiBa pasa B AeHb), Fondaparinux Na (2,5-
5wMr / Ba pa3a B ieHb). /[Boe Nal[MeHTOB M0Jy4ai MOHO-TeapUHOBYIO TepaIHIo,
OJIMH MalMEeHT I0JIy4as MOHOTEPANUo BappapuHOM B TedyeHUHU 14 cyTok. lpyrue
HalMeHThbl B TEYEHUH 3TOrO XKe NepHroja MoJIy4asd KOMGMHUPOBAHHYIO renapu-
HOBYIO TEpPaNUI0 B TeUEeHUe IePBBIX TPeX CYTOK C MOCJAe[YIOIIUM epexojoM Ha
BapdapHH, aCIUPUH, KJOMUJOTPeb, ppaKCUNapUH UK 6JI0KaTOp TPOMGHHA.

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 iim



m4

MexaHUYECKYI0 TOAJEPXKKY JIEBOrO MKeJyJOo4YKa BBINOJHSJK 1O CYTH ABYyMs
Pa3/IMYHBIMU UMIJIAHTUPOBAHHBIMU CHCTEMaMH, BbINOJIHAS OJHY QYHKLUIO IO-
JJepKKH JieBOTO Kesynouka POLVAD - mporpaMMHUpyeMyI0 yIpaBJaseMy0 MHEB-
MaTHYeCKYI0 MeMOPAHHYI0 MEXaHUYECKYI0 LIUPKYJASLHI0 KPOBHU B ABYX MalUeH-
TOB, a LVAD mporpaMMHO-ynpaBJ/isieMbli 3JIEKTPOLEHTPOOEXKHBIA 060pPOT AJIs
BOCbMHU NMalUeHTOB. [Ipoo/KUTeNbHOCTD NoAAep kKU cucTeMoit POLVAD cocTaB-
asaa ot 102 go 156 guel. llpogomkuTenbHOCTD noaaepKU — LVAD kosiebanach
ot 20 1o 78 gHeM.

CpaBHeHHe NPOAaHAJM3UPOBAHHBIX Pe3Y/IbTAaTOB IO3BOJIUIIO CLEeJATh BBIBOJ, YTO
aHTHUKOATY/IIHTHas MOHOTepaMNHs relapyuHOM WM BapdaprHOM NPUBOJUT K yBe-
JINYEHUIO MTPOLIEHTA OCJOXKHEHUH U CMEPTHOCTH 110 CPAaBHEHUIO C aJIbTEPHATUB-
HOW KOMOUHHPOBAHHOW aHTHUKOATYJSHTHOW TapreTHOW TepamnueHl, KoTopasi Co-
CTOUT U3 CJIeAYIOLUX NpenapaToB: renapuHa (6-11 EJl / kr / 4), acnupuH 75-150
Mr), kaonugorpess (75-150 mr), Bapdapus (1,5-7 mr), Nadroparinum Ca (0,3-0,6
MJ1 / fBa pas3a B fieHb), Ponganapunyk Na (2,5-5 Mr / 4 Ba/1bl B IEHb), T/i€ IOPOT
BBDKMBAEMOCTH ObLJI 3HAYUTEBbHO BhIle (Ha 60%)

KiroueBblie cioBa: almnapar MeXaHHUYeCKOU NOoAAEPNKKHU JIEBOT'O KeJy40o4YKa, aH-
THUKOAry/JdHTHadA LeJieBasd Tepalud, I/IHq)eKIII/IOHHbIe, He(l)pOTI/I‘{eCKI/Ie, JIeETrO4YHbIE,
HEBPOJIOTUYECKHE, a0PpTaJIbHbIE, IPABOKEJYJOYKOBbI€ OC/TOXKHEHHN .

UDC 616.12-008.46:616.132-089.843-77-089-06-005.6/.7-084-039.72-089.5
D0I110.31379/2411.2616.13.1.1

HEMORRHAGICAND THROMBOEMBOLIC COMPLICATIONS IN PATIENTS
WITH IMPLANTED LEFT VENTRICULAR ASSIST DEVICES IN EARLY
POSTOPERATIVE PERIOD

Mazurenko 0., Nadzyakevich P., Loskutov O., Zgrzeblovska L.

The work is devoted to study hemorrhagic and thromboembolic complications
in early postoperative period after implantation of left ventricular assist devices
(LVAD).

We performed retrospective analysis of 10 patients, males aged 55+13.5 years, with
a BMI of 30.8+8.3, with a left ventricular ejection fraction ranging from 9% to 28%,
which in the period from 11.03.2016 to 22.11.2017 year, in the Silesian center of
the Heart Disease (Poland), in conditions of artificial blood circulation, LVAD was
implanted.

In the early postoperative period, patients received daily anticoagulant target
therapy (ACCT), consisting of the following drugs: heparin (6-11 U/kg/h), aspirin
(75-150 mg), Clopidogrel (75-150 mg), warfarin (1.5-7 mg), Nadroparinum Ca
(0.3-0.6 ml/twice on day), Fondaparinux Na (2.5-5 mg/twice on day). Two patients
received mono-heparin therapy, one patient received monotherapy with warfarin
for 14 days. Other patients during the same period received combined heparin
therapy in the first three days with a subsequent transition to warfarin, aspirin,
Clopidogrel, Fraxiparin, or thrombin blocker.

The mechanical support of the left ventricle was carried out essentially by two
different implantable systems, performing one function of support of the left
ventricle: POLVAD - programmed controlled pneumatic membrane mechanical
circulation of blood to two patients, and LVAD program-controlled electro-
centrifugal circulation for eight patients. The duration of support by POLVAD system
was from 102 to 156 days. Length of support - LVAD ranged from 20 to 78 days.

A comparison of the analyzed results led to the conclusion that anticoagulant
mono-therapy with heparin or warfarin leads to an increase in the percentage
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of complications and mortality compared with the alternative combination
anticoagulant targeted therapy consisting of the following drugs: heparin (6-
11 U/kg/h), aspirin 75-150 mg), Clopidogrel (75-150 mg), warfarin (1.5-7 mg),
Nadroparinum Ca (0.3-0.6 ml/ twice on day), Fondaparinux Na (2.5- 5 mg/ twice
on day), Where survival rates were significantly higher by 60%.

Key words: left ventricular assist device (LVAD), anticoagulant targeted therapy
(ACTT), hemorrhagic and thromboembolic complications.

Introduction. Despite the possibilities of modern medicine in the field of transplan-
tology of the heart, the number of necessary donor grafts is quite limited. As a result, the
number of patients in the waiting lists significantly increasing, which is often accom-
panied by preoperative mortality [1]. The use of the systems of long-term mechanical
support for blood circulation as a bridge to heart transplantation gives a chance to save
lives of the patients with severe degrees of heart failure refractory to medical therapy.
Mechanical blood circulation support not only stabilizes the hemodynamic function,
but also normalizes the function of other organs (liver, kidney) [2]. However, the im-
plantation of left ventricular assist devices (LVAD) is associated with various short- and
medium-term complications, before and after thirty days.

Currently, the Silesian Center of Heart Disease (Poland) uses the most modern au-
tonomous devices for circulatory mechanical blood circulation support at the level of
the world practice. POLVAD - a programmed controlled pneumatic membrane mechan-
ical blood circulation system developed by a group of engineers led by great Z. Religa -
allows maintaining a reduced function of both right and left ventricles of the patient’s
heart. With the aid of a cannula it connects to the heart and trunk vessels being outside
the patient’s body, resulting in monitoring the operation of the device (Fig. 1).

The physical state of patients corresponded to 6-14 points of the EUROSCORE. De-
pending on the status of INTERMACS, Level 1 (cardiogenic shock) was observed in 6
patients, Level 2 (progressive circulatory failure) - in 4 subjects. High pre-transplant
pulmonary hypertension (transpulmonary gradient greater than 15 mm Hg and / or
pulmonary vascular resistance greater than 4 Un of Wood) was detected in 7 patients.
Two patients were operated in a condition of circulation delay with event of cardiopul-
monary resuscitation, and one - on event of ventricular fibrillation.

The patient was operate with artificial blood circulation, and moderate hypothermia
with t = + 31C °. The device productivity of artificial blood circulation was = 2.51 / min
/ m?. In order to protect the myocardium, Schtokert (Germany) alternating current sys-
tems were used to create artificial fibrillation at a frequency of 50Hz, 12V / 25A.

Monitoring of systemic hemodynamics was performed using IntellsVue X2 Philips™
(Netherlands) systems, Cardiac output & indexes - using the “A7Vigileo Monitor-Ac-
sesories EDWARDS LIFESCIENCES ™ systems” system, cerebral oxygenation - INVOS
Oximetr Somanetics™ Inc. (USA).

The operation was conducted in conditions of epy combined endotracheal anesthesia
in a semi-closed circuit with the purpose of maintaining the concentration of inhaleted
anesthetics according to the age-old MAC-index. For intravenous anesthesia, fentanyl was
used in a dose of 1.7 + 0.8 ug / kg / min. or sulfentanil 0.015 + 0.03 pg / kg / min.

For the patients with high pulmonary hypertension, had been inhaleted supply of
NO under the control of EZ-Kinox Air-Liquide device (USA)., in a dose of 10-200 ppm,
was used for up to several days in the postoperative period.
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Fig. 1. Thermogram of programmed-controlled Fig. 2. Rentgenogram of patient P. with

pneumatic membrane mechanical system of implanted LVAD device with centrifugal type
blood circulation POLVAD, which allows to detect and cardioverter-defibrillator. (Note: 1 - ICD,
thrombosis of the device. 2 - left ventricular support device (LVAD)).

At the end of the operation, the artificial ventilation in the separation of intensive care
(IT) was performed on the Dragger Evita V300 apparatus by air-oxygen mixture with
oxygen concentration depending on the degree of pulmonary hypertension, under the
control of the blood gas analysis, which was determined on the device ABL800 (France).

The analysis of the dynamics of the myocardium was determined by the analysis of
blood lactate, troponin, and MB fraction of creatinine phosphokinase. All of the above
analyzes and analysis of the blood coagulation system were performed at the Multi-
plate® Roche System Laboratory (France).

The average duration of blood circulation support with LVAD was 49.7 + 28.2 days.

In the early postoperative period, LVAD patients received anticoagulant targeted
therapy (ACTT) every day that consisted of the following drugs: heparin (6-11 Un/
kg/h), aspirin (75-150 mg), Clopidogrel (75-150 mg), Warfarin (1.5-7 mg), Nadropari-
numcCa (0.3-0.6 ml / 2 ppm), Fondaparinux sodium (2.5-5 mg / 2pc / d). Two patients
received mono-heparin therapy, one patient received monotherapy with warfarin dur-
ing the 14 days studied. The other patients received combined heparin therapy in the
first three days with a subsequent transition to warfarin, aspirin, Clopidogrel, Fraxipa-
rin, or thrombin blocker. Control of drainage fluid from pericardial and thoracic cavity
was carried out on the system of two-chamber active drainage systems connected to
constant negative pressure, which facilitated the withdrawal of the fluid and improved
hourly calculation of its amount.

The results of the early postoperative period in patients with different types of ACTT
experienced have a rather diverse picture of the response to anticoagulant targeted
therapy.

On comparison, tha patients were divided into groups that used standard anticoagu-
lant targeted therapy with heparin or warfarin or in combination with acetylsalicylic
acid (ASA) and alternative therapies for combination therapy with heparin in the first
three days with a subsequent transition to warfarin, ASA, Clopidogrel, Fraxiparin, or
thrombin blocker.
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Table 1
Comparison of patient groups by quantity and quality of ACCT

Control groupof patients with Study groupof patients with classic ACTT

classic ACTT (N=5) (N=5)
Drugs n=2 n=1 n=2 n=2 n=2 n=1
Heparin + + + + +
Warfarin + + + + +
ASA + + +
P1Y12-blL. + +
anty-Xa + +

Note: ACCT - classical anticoagulant targeted therapy; anty-Xa - Nadroparin Sa; ASA - aspirin;
P1Y12-b. - clopidogrel.

As can be seen from Table N21, 80%, 8 patients had the first week of heparin therapy
on a steady ingect-pump on rate of 6 to 11 Un/kg /h., and 20%, 2 patients were on hepa-
rin monotherapy at the all-time in ICU. Half of the patients in the first week and 70% (7
patients) of patients in second week had antiviral anticoagulant support with Warfarin
ata dose of 1.5-7 mg / day.

As an alternative to the standard scheme of ACTT, the following drugs were used:
50% (five patients) received throughout the period aspirin at doses of 1.4 + 0.7 mg /
day; 30% (three patients) in the first week and 50% (five patients)of patients at the
second week received Clopidogrel 1.3 + 0.8 mg / day; Nadroparinum Ca (0.3-0.6 ml / 2
g / d.) and Fondaparinux Na (2.5-5mg / 2 g / d) (Table 1).

In the first days of heparin therapy in 10% of one patient, there was a pronounced
heparyn-induced thrombocytopenia (HIT), which led to a change in the strategy for
alternative therapy with Nadroparinum Ca. Subsequently, in this patient, gastro-intesti-
nal bleeding (GIB) with uncertain localization was detected.

20% (two patients) with mono-heparin therapy had a reoperation after a huge
drainage of amount of exudate after 2-3 days. In both, the postoperative period was
complicated by neurologycdeficite. One of the two patients has severe cerebrovascular
complications in the form of a large hemorrhagic stroke in the brain, and hepatic insuf-
ficiency. Both patients died at 92 + 57 days after and LVAD implantation.

The patients with combined srandart classical therapy, 2 patients, which contained
three days of heparin 6-11 IU / kg / day. with the transfer to the indirect anticoag-
ulant warfarin and aspirin, in half of the cases had nephrotic events. One patient in
this group received ischemic cerebrovascular disorder, which complicated the course
of the post-operative rehabilitation. One patient (14.3% of cases) received some event
of pump-thrombosis of device engine, with the subsequent replacement of the LVAD
system, which unfortunately gave only a temporary effect. On the 126th day the patient
died. Also, one patient had an SCD event without a specific localization without a lethal
consequence.

One patient receiving Warfarin monotherapy and had reoperation for chest bleeding
in the first week of the postoperative period, an event of thrombosis of the pump engine
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of LVAD device (TPE), followed by LVAD replacement, renal and pulmonary insufficien-
cy in a later period that has a fatal outcome.

The patient receiving Fondaparinux Na in combination with aspirin and warfarin
had a nephrological event and a non-definite etiology and localization bleeding of the
gastrointestinal tract during the first week.

The patient, who has, on the third day of heparin therapy, transferred to therapy,
with Clopidogrel, received in the second week an event of ischemic damage to the brain.

Five patients who had combined ACTT with Warfarin, Aspirin, Clopidogrel in 30%
had a GIB non-identified etiology and 20% of renal events.

Discussion. Bleeding is the most common development after LVAD implantation.
Such patients need antiplatelet and anticoagulant therapy, which increases the likeli-
hood of bleeding. The bleeding that occurs in the first 14 days after implantation is
mainly due to surgical intervention. The reasons for later bleeding include the develop-
ment of arteriovenous malformations, liver dysfunction from post-implantation right
ventricular failure and acquired von Villebrand syndrome. Non-surgical, early bleeding
to 30 days after implantation can occur in 20% - 40% of patients. Within six months
after discharge, the number of cases of bleeding is about 13% [4]. [dentifying the poten-
tial causes and risk factors for bleeding is important to improve the treatment outcomes
and quality of life of patients with LVAD.

Gastrointestinal bleeding occurs on average after 33 days from surgery (range: from
1 to 530 days), with the highest risk during the first post-operative month. This is the
most common cause of 30-day regasification [3]. The total risk of GI for patients receiv-
ing such varieties of left ventricular mechanical support devices as HeartMate II and
HeartWare is 21%, 27% and 31% for one, three, and five years, respectively [5.6]. In
this case, the previous reports revealed that the upper gastrointestinal tract is the most
common place of bleeding from the gastrointestinal tract in recipients of LVAD [5,7].

A recent small retrospective study found out that video-encapsulated endoscopy,
which uses snapshot of an oral disposable micro camera to fix the gastrointestinal tract
[6], is a safe and feasible way to explain incomprehensible GIB. Preferably, only the vide-
ocapture endoscopy revealed bleeding from the small intestine, in which no source or
defect (50%) and angiodysplastic changes of the small intestine (33.3%) were detected.
The diagnostic effect of the study was positive in 40% of patients. However, it was car-
ried out on average six days after the correction of coagulopathy and after other endo-
scopic procedures, when it was not possible to detect the cause of an incomprehensible
SQcC [6].

Factors, contributing to GI can be associated with increased intra-abdominal pres-
sure, which leads to the development of angiodysplasia of the gastrointestinal tract.
Another possible explanation for the high incidence of CMV among recipients with lam-
inar LVAD is the acquired fon Villebrand syndrome, which is a secondary phenomenon
after hemolysis due to the high rotational motion of the motor, due to the subsequent
splitting of the macromolecular multimers into the smaller ones that are filtered and
released from the bloodstream, leading to loss or reduction of large von Villebrand fac-
tor multimers that are necessary to stimulate platelets [7]. Recent studies have shown
that all patients have developed typical Laboratory results of acquired fon Villebrand
syndrome (ASFV) after LVAD implantation, but not all have bleeding [8.9]. These data
suggest that only NSAIDs are insufficient for the development of complications in bleed-
ing after LVAD implantation.
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Another serious complication is a hemorrhage in the central nervous system, which
occurs relatively late. In a study with HeartMate II, the targeted therapy in the first two
years after LVAD implantation showed a 11% risk of hemorrhagic stroke as a major
factor in delayed lethality [10]. In a randomized study of 734 patients, a significantly
higher incidence of hemorrhagic stroke was observed in patients receiving HeartWare
compared to HeartMate II [5]. In a recent retrospective review of 114 patients with
HeartMate 11, 5% of them had intracranial hemorrhage [11]. Proportionally, more pa-
tients taking 325 mg aspirin had hemorrhagic intracranial events compared to a group
of patients who took aspirin at a dose of 81 mg in combination with dipyridamole, or
simply aspirin at a dose of 81 mg. High doses of aspirin in patients with HeartMate
II that are concurrently received warfarin, were associated with an increased risk of
bleeding, but did not reduce thrombotic events [11].

An important cause of early regasification, after LVAD implantation, is anemia with-
out a bleeding source that requires red blood cell transfusion and accounts for 20% of
all bleeding [12].

Strategies for reducing the frequency and severity of complications such as bleeding
include: lowering the norm of the international normalized ratio (MNO), reducing the
use of antiplatelet drugs, and adaptive motor speed correction to provide a pulsating
flow.

A recent study showed that lower LV pulmonary implantation resulted in an in-
crease in bleeding percentages. According to Waver-Pinzon O. et al,, In patients with a
low pulsation index the risk factor was 4.06 (p = 0.04) compared to the group where
high pulsation indices were used [13].

The optimal treatment of a patient with an increased risk of bleeding remains impul-
sive and always heavily dependent on a combination of factors associated with the pa-
tient and the device. The patient’s clinical condition often requires a temporary change
in the MNOs, often by reducing or temporarily discontinuing anticoagulation treatment
to stop significant or even life-threatening bleeding. Boyle A.]. Those co-operating with
the LVAD Safety Study Corridor, concluded that a target MNO of 1.5 to 2.5 (in addition to
aspirin therapy) could be safe in patients with an increased risk of bleeding [14]. How-
ever, this benefit is due to a significantly higher risk of thrombotic events [15].

Despite antithrombotic treatment, thromboembolic events are common after LVAD
implantation. These include: cerebrovascular ischemic event, transient ischemic attack,
arterial embolism of the central nervous system, or thrombosis of the device engine.

Neurological events remain one of the most complicated complications after LVAD
implantation and are often the main cause of fatal cases [14]. The indicated incidence
of ischemic stroke during HeartMate II support as a heart transplant event and tar-
geted therapy is 0.064-0.082 events per year of life of a patient with LVAD implanted
[16]. The frequency of ischemic stroke, for HeartWare, was 0.11 events per patient year
[4]. Multivariate analysis has shown that diabetes mellitus, the time of aortic compres-
sion during arterial blood circulation and higher MNOs are independent predictors of
stroke. According to Morgan JA, Brewer R] et al., The mean INS at the time of stroke was
sub-therapeutic in all patients with embolic stroke. Patients with diabetes were 6.36
times more likely to have a stroke than those who did not have a stroke [17]. Complete
compression of the aorta with the use of cardioplegia, compared with partial lateral
contractions, was associated with a significantly higher incidence of stroke and was an
independent predictor of stroke [16].

Clinical Anesthesiology & Intensive Care, N2 1 (13), 2019 om



Atrial fibrillation (AF) is a well-established risk factor for thromboembolic compli-
cations and is common in patients with severe heart failure, including LVAD implanta-
tion patients. However, a recent retrospective analysis of the INTERMACS data from
primary LVADs suggests that preoperative AF does not increase the risk of postopera-
tive thromboembolic complications or mortality during the interim period [18]. This
indicates that the usual post-operative antithrombotic strategy most likely is also suit-
able for patients with AF that undergo LVAD implantation.

The incidence of TNDP three months after LVAD implantation increases unexpect-
edly from 2.2% to 8.4% after HeartMate II implantation [16], while the frequency of
cardiac thrombosis remains stable. Thrombosis of the pump requiring replacement was
observed in 4% of patients, and the overall morbidity and prevalence of TNDP was 0.08
PPR and 8.1% respectively [19].

In general, alternative anticoagulant targeted therapies have been proposed to
prevent TNDPs. However, there is little evidence that supports any treatment scheme,
which led to the study of this issue at the Silesian Center for Heart Disease.

A recent study aimed at evaluating outpatient treatment with warfarin showed
that thrombotic events (TNDP and ischemic stroke suspects) were the highest among
the lowest MNOs (<1.5 [0.40 thrombotic PRP]), but the MNOs were also 1.5 to 1.99.
had high rates (0.16 thrombotic PRP) [14]. There is a lack of statistically significant
association between MNOs and thrombotic events in the time period from the time
of implantation to three months after the LVAD implantation, indicating that the early
TNDP can be caused by MNO-independent events such as type of surgical interven-
tion, type of device, type of postoperative anticoagulation bridge therapy [15]. On the
contrary, after an early post-surgical period, intensive anticoagulation assumed TNDP.
The results of their weighted analysis show that the target MNE of 2.6 is optimal for
avoiding both bleeding and thrombotic complications and also minimizing mortality
[15]. These findings confirm the existing practice and convinced that the target range
of MNOs from 2.0 to 3.0 minimizes all significant side effects, as evidenced by Nassif
M.E. and all. [15].

In response to previous studies showing early TNDPs up to 8.4% in patients receiv-
ing HeartMate II, non-randomized, prospective, multicenter-simultaneous studies of
anticoagulant therapy for the prevention of thrombosis of LVAD devices were submit-
ted to a survey of 300 patients who were implanted in a LVAD device in 24 US Centers
and who agreed to adhere to simple guidelines for outpatient treatment [21]. The study
showed a 2.9% TNDP frequency three months after implantation and 4.8% in 6 months.
As a result of the research, it was recommended to change the frequency of TNDPs to
maintain the MNO value within 2.0-2.5, to initiate early warfarin and aspirin therapy,
to maintain optimal control of the rate (> 5000 rpm) and mean arterial pressure <90
mmHg

Conclusions:

1. Hemorrhagic and ischemic stroke is one of the most difficult and prognostically
adverse complications, and was manifested in 30% of the patients in the examined
group.

2. An alternative ACCT using thrombin inhibitors, P1Y12 block, and aspirin in patients
of the study group had an effect in which mortality and the number of complications
associated with hemorrhagic and thromboembolic events were significantly lower.
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19.

. The highest percentage of complications, in the form of bleeding of thromboembolic

events, was in the control group of patients receiving monotherapy with heparin or
warfarin or their combination.
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