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COMPLETE LEFT BUNDLE BRANCH BLOCK AS PREDICTOR OF CARDIOGENIC
SHOCK IN PATIENT WITH ACUTE MYOCARDIAL INFARCTION ON THE
BACKGROUND OF DIABETES MELLITUS TYPE 2
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Summary: Cardiogenic shock is the leading cause of death in patients with acute myocardial infarction, with
high hospital mortality rates ~80 %. The incidence of cardiogenic shock among myocardial infarction patients
is approximately 7 %. Cardiogenic shock patients are found that pre-existing diabetes is associated with an
increased risk of cardiogenic shock and it worsens outcomes, with a longer hospital stay. Cardiogenic shock
develops approximately twice as often among diabetics as among nondiabetic patients with acute myocardial
infarction. Diabetes mellitus and left bundle branch block are predictors of cardiogenic shock complicating acute
myocardial infarction. Except for bad prognosis, left bundle branch block can be a marker of a slowly
progressing, degenerative, ischemic or non-ischemic cardiac disease, affecting not only the muscle but also the
heart conduction system. Immediate diagnosis and management are required. In this article, a clinical case of
acute posterior myocardial infarction complicated by complete left bundle branch block and cardiogenic shock
in the patient with concomitant diabetes mellitus type 2 is demonstrated. This article emphasizes the priority of
referring patients with left bundle branch block to primary percutaneous coronary intervention, usage of more
specific ECG criteria for acute coronary syndrome, the role of myocardial infarction biomarker including
sensitive assays for cardiac troponins, and bedside echocardiography which may improve diagnostic accuracy
and result in timely intervention in such patients. This article also underlines the role of mechanical circulatory
support, urgent reperfusion therapy, and strict control of glycemia in the acute phase of myocardial infarction
which may contribute to clinical stability of patients with diabetes mellitus and myocardial infarction complicated
by cardiogenic shock.
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Cardio-vascular and endocrine disorders are
two the biggest problems in the routine medical
practice. On the one hand, cardiogenic shock (CS)
is the most common cause of cardiovascular death
in patients with acute myocardial infarction (MI)
with mortality rate ~80 %. The incidence of
cardiogenic shock among MI patients is
approximately 7 %, and in the total infarct
population, several important risk factors such as
previous M, infarct size, and location have been
identified as predictors of cardiogenic shock, but
the death from cardiogenic shock complicating Ml
IS a main contributor to the in-hospital mortality of

MI [1]. On the other hand, recent studies suggest
that patients with diabetes mellitus are at increased
risk of death after MlI, but the presence of diabetes
among patients with cardiogenic shock, the
influence of diabetes on the risk of shock
development in acute MI and the survival rate of
diabetic patients with cardiogenic shock is less
clear [2]. In the large study with 72,765
cardiogenic shock patients were found that pre-
existing diabetes was associated with an increased
risk of cardiogenic shock (5.8 % vs 5.2 %; adjusted
odds ratio [aOR] 1.14) and it worsens outcomes
(higher in-hospital mortality (37.9 % vs 36.8 %;
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aOR 1.18), with a longer hospital stay
(mean+SEM: 11.6+0.16 vs 10.9+0.16 days) [3].

Several studies in randomly sampled
populations, sicker patients with hypertension,
suspected or existing coronary artery disease, and
post-myocardial  infarction  patients, have
evaluated the impact of LBBB (left bundle branch
block) on mortality in patients with isolated
LBBB, and found the prognosis of LBBB patients
is largely related to the type and severity of the
underlying heart disease [4]. Left bundle branch
block is an independent negative prognostic
marker in acute myocardial infarction. A diagnosis
of Ml is especially difficult in the setting of LBBB
because of the characteristic electrocardiography
(ECG) changes caused by altered ventricular
depolarization [5]. In the majority of MI, LBBB
appearance are a result of involving a large portion
of the distal conduction system including both
fascicles with a discrete lesion just distal to the
bundle of His leading to extensive myocardial
damage causes LBBB. A new LBBB is caused by
M1 appeared usually in anterior or anteroseptal Ml
locations, involving a large myocardial damaged
area. Inferior or posterior infarctions may
uncommonly result in a new LBBB from
involvement of the more proximal portion of the
conduction system supplied by the atrioventricular
nodal artery. [6]. In the German study LBBB with
acute chest pain was observed in a cohort of
patients with high morbidity and mortality rates
[7]. Except bad prognosis LBBB can be a marker
of a slowly progressing, degenerative, ischaemic
or non-ischaemic cardiac disease, affecting not
only the muscle but also the heart conduction
system [4]. In contemporary medical practice in
most patients with suspected acute M, the clinical
utility of new or presumably new left bundle
branch block (LBBB) as a diagnostic criterion
equivalent to ST-segment elevation is not well
established. Even with the introduction of modern
intensive care units (ICUs), advanced medical
treatment, and invasive devices, in-hospital death
rates remain high at 40 %-50 %, despite advances
in early revascularization and adjunctive
pharmacotherapy [8].

Our 72-year-old patient was delivered by
ambulance with complaints of general weakness
and dyspnea on minimal physical exertion next
day after her chest pain appeared. Intensive chest
pain bothered patient on 11-dec-2017 at 9pm for

which the patient has consecutively taken 6 tablets
of Nitroglycerin. On admission moment patient
denies chest pain as complain. In her past medical
history remarkable were: diagnosis of Diabetes
mellitus type Il was established in 1995, patient
constantly received treatment with “Lantus” 40
IU/day and Glybenclimide 5 mg/day. She suffers
from Arterial hypertension from 1999, with max
number 220/1000 mm Hg, controlled by constant
antihypertensive  treatment with Ca-channel
blocker and b- blocker. Retrosternal chest pain
first episode was noticed in 2010 and diagnosis of
Coronary artery disease: stable angina IV class
according to NYHA was established. In 2011
performed coronarography revealed a diffuse
atherosclerosis of coronary arteries. Right
coronary artery - critical occlusion before
bifurcation with stenting (arrow), TIMI -1
(penetration without perfusion) before stenting, in
proximal segment — stenosis 70 %, in middle
segment — 50 %. Left coronary artery - prolonged
atherosclerotic plaque with sub-occlusion in left
anterior descending branch, atherosclerosis of
diagonal  branches, diffuse stenosis  of
circumference branch — 60%-70%. Percutaneous
coronary intervention (PCI) of the left coronary
artery in left anterior descending branch and also
of the right coronary artery with drug - eluting
stents “Endeavor Resolute” was done. No chest
pain or physical exertion intolerance after PCI was
observed by her cardiologist. Subsequently,
symptoms re-appeared elementarily in 2016.
Objective examination of this patient in the
emergency department (ED) during
hospitalization revealed lethargic passive patient
in the severe state, skin and mucosa pale,
visualized acrocyanosis and cyanosis of lips.
Patient was overweight (body mass index —
32 kg/m?). SpO2 — 75 %. Vital signs were: blood
pressure (BP) - 110 / 60 mm/Hg, heart rate (HR) =
pulse rate (PR) — 90 bts in min., respiratory rate
(RR) — 18 in min. During lung auscultation were
found: decreased breath sounds over inferior and
lateral parts of lungs, wheezing over both lung
fields and rales below both scapular angles. Left
border of the relative heart dullness displaced 1.5
cm away from midclavicular line, heart tones
during auscultation found rhythmic, muffled.
Abdomen of normal size, symmetric, no
tenderness, but liver was enlarged +2cm with no
tenderness. Also were observed pitting edemas.
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ECG of the patient in ED showed: sinus rhythm, in leads with a positive QRS complex, and ST
HR — 83 bpm, left axis deviation, LBBB (QRS - depression greater than or equal to 0.1 mV (1 mm)
0,12s), paired supraventricular extrasystolesin V1, in leads V1 through V3, in leads with a dominant
posterior myocardial infarction (ST-segment S wave. Negative T in 1 and aVL, Q wave start of

elevation greater than or equal to 0.1 mV (1 mm) formation).
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Fig. 1. ECG of our 72 y.old patient during admission in ED

Before patient was referred in ED, previous ECG  Repolarization alternation in anterior-lateral LV
findings from 2014 were: sinus rhythm, HR 80 in  wall. Preliminary diagnosis of Acute coronary
min., normal heart axis. Relative signs of left syndrome (ACS) with ST-elevation was

ventricle (LV) hypertrophy. established.
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Fig. 2. Previous patient’s ECG from 2014 after PCI was performed in 2011
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In the complete blood count during admission
clinically significant changes were: mild hypochromic
anemia (hemoglobin - 80 mg/l (N 120-140 mg/l), red
blood cells count—3,5 (N 3,9-4,7 * 1012), color index
—0,75 (N 0,85—1,15)) and leukocytosis 14,7 *109 (N
4 — 9 *109) despite erythrocyte sedimentation rate
(EST) remains in normal ranges. Glucose profile was
26,6 (admission) — 15,0 — 13,2 - 10,2 mmol/l on the
background of insulin therapy prescribed. Troponin |
was elevated till 084 ng/ml (N till 0)5).
Echocardiographic findings of this patient were
represented by dilation of left heart chambers, LV
hypertrophy and diffuse contractility decline. LV
FDD —59 mm (N — 35 —55mm), LV FSD — 48 mm
(N —23-38mm), LV FDV —moderately increased —
174 ml. EF — 35 % (N - 55— 78 %). Stroke volume —
62 ml — increased Posterior wall thickness in diastole—
13 mm (N —6—13mm). Mild hypertrophy of LV wall.
Intraventricular wall thickness in diastole — 12 mm.
Mitral regurgitation Il stage. Right ventricle
parameters were in normal ranges. Left atrium as right
one, both, were dilated (45 mm in diameter (N —till 39
mm) and 37 mm in diameter (N — 25-37)
respectively).

Despite prescribed according to the current
guideline’s treatment and previous continuous therapy
both Arterial hypertension and Diabetes mellitus with
routine dual therapy with aspirin + ticagrelor after PCI
was performed deterioration of our patient state
continued to develop. After 2 hours from admission,
dyspnea, exacerbated by horizontal position and in
minimal exertion appeared, RR — 26 in min.
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Acrocyanosis and cyanosis of lips remain present.
SpO2 — 82 %. Crackles in lower lung fields during
auscultation noticed by ICU department physician.
Heart sounds are muffled, rhythmic. HR- 68 bpm. BP-
90/60 mm/Hg on dopamine infusion. Diuresis by
catheter 8 - 10:00 is 10 ml. On ECG was seen
progression of acute MI on the background of
developing cardiogenic shock: sinus rhythm, HR-84
bpm. Left axis deviation. LBBB (QRS - 0,12s).
Positive Q wave, posterior myocardial infarction (ST-
segment elevation greater than or equal to 0.1 mV (1
mm) in leads with a positive QRS complex in Il and
aVF, and ST depression greater than or equal to 0.1
mV (1 mm) in leads V1 through V3, ie, leads with a
dominant S wave. Reciprocal negative T in 1 and
avL, Q=0.02 sec, 4mm), negative dynamics
comparing with previous. Chest X-ray data showed
congestive changes, probable pulmonary edema.

In 3,5 hours from admission clinically deterioration
of the patient’s state was represented by signs of
cardiogenic shock complicated by pulmonary edema.
BR became 30 in min. SO2 continue to decrease —
63 %. HR=Ps=66 in min. BP 85/60 mm Hg on
dopamine infusion background. Pitting edemas.
Diuresis by catheter 8-14:00 is 20 ml. On behalf of
pulmonary edema treatment was added Sol. Morphini
hydrochloride 1 % - 1ml in 10 ml 0,9 % NaCl solution
bolus, Furosemide 60 mg intravenously, venous
tourniquets placement, O inhalation.

Continues therapy didn’t show any positive
response in patient’s state
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Fig. 3. Acute posterior myocardial infarction progression on ECG 2,5 hours after admission. Positive
Q wave, posterior myocardial infarction (ST-segment elevation greater than or equal to 0.1 mV (1 mm)

in leads with a positive QRS complex in 11l and aVF
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In 16 hours after admission patient
become unconsciousness, pupils were wide, no
respiration observed, no BP or pulse on main

.../MNE

12 Rex. 2017 -18:42
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vessels found. On ECG: idioventricular rhythm
seen (Fig. 4.).
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Fig. 4. Idioventricular rhythm in patient with ACS with ST-elevation

Therapy with cardiovascular resuscitation
performance, artificial lung ventilation in CMV
regimen, on the background of adrenalin 0,18 %
— 1 ml and atropine 0,9 % — 10 ml injections
weren’t successful. Patient remained being
unconsciousness with wide pupils and no
photoreactions. Respiration was absent, no BP or
pulse on main vessels observed. On ECG was
seen isoline. Biological death was established.

Final diagnosis was made: CAD: Acute
(10. dec. 2017) posterior MI type |,
atherosclerotic ~ cardiosclerosis, aorta and
coronary arteries atherosclerosis. Stenosing
coronary sclerosis (PClI 2011). Arterial
hypertension 11l stage, very high risk.
Complicated by acute heart failure IV stage by
Killip. Pulmonary edema, recurrent. Cardiogenic
shock (12 dec 2017) 1l stage. Bilateral pleural
effusion. Complete left bundle branch block.
Asystole (12.12.2017 18:55). Concomitant
diseases: Diabetes mellitus 2 type, insulin
dependent, severe. Anemia of chronic disease,
mild.

Among high mortality rate factors of
cardiogenic shock in patients with MI modern
scientists define right and left bundle branch
block (an independent negative prognostic marker
in acute Myocardial infarction (AMI) (30 %
vs. 19 %, p = 0.012, OR 1.57)), advanced age (75
years and more), large myocardial involvement,
severe left ventricular dysfunction, severity of
end-organ injury. The glucose level at admission
is a strong independent predictor for mortality
also as a present co-morbidity: STEMI,
Dyslipidemia, Stroke or Diabetes mellitus. Our
patient according to this list had enormously high
risk of death from MI despite continuous medical
therapy of her medical problems including PCI

performed. She had 7 among 11 mortality factors
present.

Conclusion

Despite the present scientific data clearly
shows approximately two-fold increased risk of
cardiogenic shock for diabetic MI patients
compared to nondiabetic patients, if shock has
developed, outcomes and survival is similar in
both groups. Probable causes of MI after PCI
performance in DM patients are: re-stenosis after
PCI, progression of a separate untreated plaques,
or the development of new ones with acceleration
of negative remodeling owing to neointimal
proliferation after PCl and increased platelet
aggregation, small distal vessels microangiopathy
and reduced collateral blood flow. The current
management of patients with acute myocardial
infarction complicated by cardiogenic shock is
associated with a high rate of mortality, despite
widespread regional implementation of rapid
transfer to percutaneous coronary intervention-
capable centers for prompt infarct-related artery
reperfusion. In all patients with cardiogenic shock
after MI in the TRACE registry received ACS
noninvasive treatment results were associated
with a poor short and long-term outcome of
cardiogenic shock after MI [1]. In selected
patients as our patient is who was
hemodynamically unstable, there might be a
benefit associated with early institution of
mechanical circulatory  support  before
revascularization. Unloading the left ventricle
during MI to decrease LV wall stress, stroke
work, and myocardial oxygen demand might limit
myocardial cellular loss and decrease the extent of
infarction. The major clinical utility of short-term
mechanical circulatory support is the reversal of
shock by the restoration of cardiac output for



32

AxTyanbHi mpobnemu cydacHoi meauiuHu. Bumyck 5, 2020

distal organ and coronary perfusion. Even, if in
the presence of LBBB, the ECG diagnosis of AMI
is not obvious but concordant ST-segment
elevation founding (i.e. in leads with positive
QRS deflections) appear to be one of the best
indicators of ongoing M1 with an occluded infarct
artery [9]. Otherwise Sgarbossa criteria included
ST-segment elevation > lmm concordant with the
QRS complex inany lead, ST-segment depression
> Imm in lead V1, V2, or V3, and ST-segment
elevation > S5mm discordant with the QRS
complex in any lead may help to establish
diagnosis of ACS in patients with positive cardiac
troponins despite some concerns over a lack of
sensitivity [6]. New diagnostic strategies are
needed to be developed with selection of
appropriate patients with suspected AMI and
LBBB for urgent reperfusion therapy or taking
advantages  from  short-term  mechanical
circulatory support utilization to prevent further
complications and to decrease mortality among

this patient. Potential solutions include
transportation of patients with LBBB to primary
PCI centers before diagnosis ACS was

established, usage of more specific ECG criteria
for ACS in such patients, increasing of cardiac
biomarkers usage or developing of new Ml
biomarker including sensitive assays for cardiac
troponins, and bedside echocardiography to
improve diagnostic accuracy and timely
intervention [10]. Managing of hyperglycemia in
acute phase of Ml (i.e. maintain a blood glucose
concentration < 11.0mmol/L or 200 mg/dL [9])
with life-important necessary hypoglycemia
avoidance may help in maintaining clinical
stability of DM patients with M1 complicated by
cardiogenic shock.

References
1. Lindholm, M. G., Boesgaard, S., Torp-Pedersen, C., et
al. (2005). Diabetes mellitus and cardiogenic shock in acute
myocardial infarction. The European Journal of Heart Failure,
7,834 —839. DOI: 10.1016/j.ejheart.2004.09.007
2. Gustafsson, 1., Hildebrandt, P., Seibaek, M., et al.
(2000). Long-term prognosis of diabetic patients with
myocardial infarction: relation to antidiabetic treatment regimen.
European heart journal, 21 (23), 1937 - 43. DOI:
10.1053/euh;j.2000.2244
3. Echouffo-Tcheugui, J.B., Kolte, D., Khera, S., et al.
(2018). Diabetes Mellitus and Cardiogenic Shock Complicating
Acute Myocardial Infarction. The American journal of medicine,
131 (7), 778-786. DOI: 10.1016/j.amjmed.2018.03.004
4, Etienne Huvelle, 1., Renaud Fay, Franc ois Alla, et al.
(2010). Left bundle branch block and mortality in patients with
acute heart failure syndrome: a substudy of the EFICA cohort.
European Journal of Heart Failure, 12, 156-163. DOI:
10.1093/eurjhf/hfp180
5. American Diabetes Association. (2020). Standards of
Medical Care in Diabetes — 2020 Abridged for Primary Care
Providers. Clinical Diabetes, Jan 38 (1), 10-38. DOI:
10.2337/cd20-as01
6. Neeland, 1. J., Kontos, M. C., Lemos, J. A. (2012).
Evolving considerations in the management of patients with left
bundle branch block and suspected myocardial infarction.
Journal of the American College of Cardiology. 60 (2), 96-105.
DOI: 10.1016/j.jacc.2012.02.054
7. Wegmann, C., Pfister, R., Scholz, S., et al. (2015).
Diagnostic value of left bundle branch block in patients with
acute myocardial infarction. A prospective analysis. Herz. 40(8),
1107-14. DOI: 10.1007/s00059-015-4326-z
8. Holger, T., Ohman, E. M., Desch, S., etal. (2015).
Management of cardiogenic shock. European Heart Journal,
36 (20), 1223-1230. DOI: 10.1093/eurheartj/ehz363
9. Ibanez, B., James, S., Agewall, S., et all. (2018). 2017
Guidelines for the management of acute myocardial infarction in
patients presenting with ST-segment elevation: The Task Force
for the management of acute myocardial infarction in patients
presenting with ST-segment elevation of the European Society
of Cardiology (ESC). European Heart Journal, 39 (2), 119-177.
DOI: 10.1093/eurheartj/ehx393
10. Khan, M. S., Siddiqi, T. J., Usman, M. S., et al. (2019).
Intervention in patients with acute myocardial infarction and
cardiogenic shock meta-analysis. The American journal of
cardiology, 123 (2), 218-226.

TMOBHA BJIOKAJIA JIIBOI I'UIKA ITYYKA I'ICA SIK IEPEJIBICHUK KAPTIOTEHHOI'O
IIOKY Y XBOPUX HA I'OCTPUHU IHPAPKT MIOKAPY HA ®OHI IYKPOBOI'O AIABETY 2
THUITY

Maxapuncera O. C., boeyn H. FO., Okmsbpwosa 1. I, Exe M. Hiamaka

[Mourra s uctyBansst: Nbogun@karazin.ua

Pestome: KapoioeeHHutl wiox € OCHOBHONO NPUHUHON) CMEPIE Y NAYIEHMIG 3 20CHPUM THEAPKIMOM MIOKapOd 3 GUCOKUM DieHeM
eocnimamHoi cmepmuocnii ~80 Y. Yacmoma kapoiocenHoeo woky cepeo X60pux Ha iapkm Miokapoa CmaHosUmb NPUOTUZHO
7 % YV nayienmis 3 xapOioceHHUM WIOKOM GUABTEHO, WO HAABHULL UYKpOBUll Oiabem Nogs3aHull 3 NiOSUEHUM DUSUKOM
KapOioeeHHO20 WOKY | No2ipuiye HAcmioku 3 Ol mpusaium nepedyéantsm y JikapHi. Kapoioeennuti wok poseusaenivcs
NPUOTIUZHO 806IUE Yacmie ceped OIaDEMUKIB, HIdIC ceped HedIADeMUYHUX X60PUX 3 20Cmpum iHgapkmom miokapoa. Llykpoeuti
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Oiabem i biokada nieoi 2inku nyuxa I'ica € nepedsicHuKamu Kapoio2eHHO20 WOKY, W0 YCKIAOHIOE 20Cmputi IHpapkm
Miokapoa. 3a 6UHAMKOM HO2AHO20 NPOSHO3Y, Onokaoa nieoi einku nyuxa lica mooice 6ymu mMapkepom HOBiIbHO
npoepecyouoi, 0e2eHepamueHoi, iuemiuHoi abo HeiueMiuHoi X60pooU cepys, 8paxicaroyy He MilbKu MIiokapo, ane i
nposiony cucmemy cepys. llompibna neeaiina Oiacnocmuka ma JiKy8anus. Y yiti cmammi npoOeMOHCMPOBAHO
KAHIYHUL BUNAOOK 20CTPO20 3A0HbOSO THAPKIMY MIOKAPOQ, YCKIAOHEHO20 NOGHOI0 O10Kad0t0 1ieoi 2inku nyuka I ica
ma Kapoio2eHHUM WIOKOM y nayicHma i3 cynymuim yykposum oiabemom 2 muny. Lla cmammsa nazonrowye Ha
NPIOPUMEmMHOCE CNPAMYB8AHHS RAYIEHMIB [3 OI0KA000 60T 2liku nyuxa I ica 00 nepeuHHUX YeHmpIi6 Yepe3uKipHO20
KOPOHAPHO20 UWLYHMYBAHHS, SUKOPUCMAHHA Oinbd KouKpemuux xpumepiie EKI' ons eocmpozco KoponapHoeo
cuHOpomy, poii biomapkepié iHpapkmy Miokapoa, SKIOYAOYU YYMIUGI AHANI3U HA Cepyesi MPONOHIHU, Md
npunidickogol exoxapoiocpaghii, wo Modice NOKpauwumu OiaeHOCMUYHY MOYHICIb MA Pe3yIbmam CE0EYACHO20
6MPYUAHHS Y MAKUX nayicumis. Ll cmamms maxoxc niokpecuoe poib MexauiyHoi YyupKyIisimopHoi niOompumKu,
mepMiHo80I penepd)y3iliHoi mepanii ma cy8opozo KOHmMpoo iikemii 8 cocmpitl ghasi inghapxmy miokapoa, wo modxce
cnpusmuy  KIHIUHIt cmabitbHocmi nayieHmis i3 YyKposum oiabemom ma iHapKmom miokapod, YCKIAOHeHUM
KapOio2eHHUM UOKOM.

Kuarouosi ciioBa: 6mokaza miBoi riiku mydka ['ica, roctpuii iHQapKT Miokap/a, KapAioreHHUH 10K, ITyKpOBHiA liabeT
2 THITy, MEXaHiYHa [UPKYISTOPHA MiATPUMKA
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https://orcid.org/0000-0001-5326-1587. kadeapu BHYTpilHb0i MequiuaH i ¢isumunoi B. H. Kapasina, maiinan CsoGoau, 6, Xapkis,
VYkpaina, 61022, aHrJIIOMOBHOTO HaBYaHHS,
rpyma 401.

MOJIHAS BJIOKAJIA JIEBOM HOKKHU ITYYKA I'MCA KAK IPEJUKTOP
KAPAUOTI'EHHOTI'O IOKA Y MAIHUMEHTA C OCTPBIM HH®APKTOM MUOKAPJIA HA
®OHE CAXAPHOI'O JIUABETA 2 THIIA

Maxapunckas E. C., boeyn H. IO., Oxmsabpesa U. U., Dxe Yuamaka

Iowrra s muctyBanus: nbogun@karazin.ua

Peztome. Kapouozennvlii wox A6711emcsi OCHOGHOU NPUYUHOL CMEPMU Y RAYUEHMO8 C OCHPbIM UHDAPKMOM
muoxapoa, ¢ @vlcokumu nokazamenamu eocnumanvhou cmepmuocmu ~80 %. Yacmoma e6o03nuuxnosenus
KapOuo2eHH020 WoKa cpedu NayueHmos ¢ UH@apKxmom muoxkapoa cocmasisiem npumepto 7 %. Y nayuenmog c
KAPOUO2EHHbIM WIOKOM OOHAPYICUBACMCS, YMO pPAHEe CYUecmeo8asuiull CcaxapHulil ouabem cesa3aH ¢
NOBLILUEHHBIM PUCKOM KAPOUOSEHHO20 WOKA U YyXyouiaem ucxoosl ¢ 0olee OIumenvbHbiM npedvléanuem 6
cmayuonape. Kapouoeennvlii wok pazeueaemcs npumepHo 6 068a pasza uawe y Ouabemukxos, Hem y
Heouabemu4eckux nayuenmos ¢ ocmpuim ungapxmom muoxapoa. Caxapnvii ouabem u 610Ka0a 1€80U HONCKU
nyuxa luca s61310mcs NPeOUKmopamu Kapouo2eHH020 WoKd, 0CI0ACHAIOWUe ocmpolll ungapkm muoxapoa. 3a
UCKTIOYEeHUeM NII0X020 NpocHo3d, OA0KaAoa ne6oll Hodcku nyuka luca moocem 6vimb MapKkepoM MeOneHHO
npozpeccupyromezo,  0e2eHepamusHo20, UMeMUYECKo20 UMW  HeueMuiecko2o 3abonesanus cepoya,
nopadxicawe20 He MoOabKO MUOKApO, HO U HPosooswylo cucmemy cepoya. Tpebyemcs uemeonennas
JuazHocmuxa u nedeHue. B smoul cmamve noOUepKusaemcs: NpuOpUmMemHoCmbs HANPAGIeHUs NAYUeHmMO8 C
010Ka00l 1e6oll HodCKU nyuka 1 uca K NepeuyHbiM YEHMPAM YPECKONCHOZO0 KOPOHAPHO20 BMEUamenbCmad,
ucnonvzosanue 6Ooaee cneyuguueckux kpumepuee IKI' 0ns ocmpoeo KopouwapHozo cuHOpoma, poib
buomapkepos unpapxma mMuoxapoa, KIOUAs YYECMEUMENbHbIE AHAUZLL HA Cepoednble MPONOHUHbL, U
NPUKPOBAMHYIO 3XOKAPOUOSPADUI0, KOMOPas, MONICEM YAYHUUMb OUASHOCMUYECKYI0 MOYHOCTb U Pe3yibmam
CB0EBPEMEHHO20 BMEUAmenbCmea Yy maKux nayuewmos. B smoiti cmamve maxoice noodyepkusaemcs poib
MeXaHUYecKol NOOOEPICKU KPOBOOOPALyeHUsl, HEOMIONCHOU penepdy3uoHHOl mepanuu u cmpo2o20 KOHMpOis
2nUKeMULU 8 OCIpoU (aze UHGApPKmMa MUoOKapod, 4mo Moxcem cnocodCmeosams KIUHUYECKOU CAaOUIbHOCIU
NAYUeHmMos ¢ CaxapHvlM OUabemom U UHGAPKMoM MUOKAPOQ, OCTONCHEHHBIM KAPOUOLEHHBIM UOKOM.

KiroueBble ciioBa: 0JioKaaa JICBOW HOXKKM Iydka I'nca, oCTpblii MH()APKT MHOKapiAa, KapAHOTCHHBIN IIIOK,
caxapHblii 1uaber 2 Tuna, MeXaHn4decKasi IUPKYIATOpHAs MOAIEpKKa
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