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BoseagHo

anMTyBaHM Konerum,

MaKeg0HCKOTO 34pYyrKeHue no Kapguonornja (M3K) seke co aeueHum npetcrtaBysa ctonb Ha
KOHTUMHYMpaHaTa MeanUMHCKa eayKaumja v npodecMoHasHUOT PasBoj Ha KapAMosio3nTe BO HalaTa
3emja. Bo Bpeme Kora rnobanHaTta meguumHa, ocobeHo Kapanonormjata 40X1BYBa eKCNOHeHUMjaneH
TEXHO/IOWKM HanpeaoK, 6p3a npomeHa Ha MNpenopakMm U MHOTYBPOjHU Teepamnucku HOBUHU WU
NpUCTanu yioraTa Ha HaleTo 34PpYKeHWe Mopa Aa eBoyuMpa.

Kako npetcepaten Ha MakeOHCKOTO 34pyXKEHWe NO KapAMoorvja, MmojaTta 3agava 1 uen e
4a ja npogosiKam  MMUcCMjaTa M BM3MjaTa Ha 34PYXKEHMETo, Koja e noaobpysBatbe Ha
KapamoBacKyapHoTo 3gpasje Bo P.C. MaKkegoHMja M KOHTUHYMpPATaHa eAyKauMja Ha NekapuTe Ha
cuTEe TPU HMBOA Ha MegMUMHCKa rpurKa. Pa3BojoT Ha 34pYKEHMETO He o regam CaMo Kako
Oflp)KyBatbe Ha TpaAauuMjaTa, TYKY KaKo AMHAMMYeH npouec Ha TpaHchopmaumja Koj Ke ro
NO3MUNOHMPA 34PYKEHNETO KaKo e4HO 04, TNAEPCKUTE 34pYKEHN]ja BO AprKaBaTa. MapanenHo mojaTta
Luen 1 Bu3uja e ga ce 3rolemn BUAJ/IMBOCTA M 3HAYEHETO Ha 34PYKEHMETO BO perMoHoT 1 Bo EBpona
NpeKy 3rojieMeHU PEervMoHasiHM akTUBHOCTM M MefyHapoAaHa copaboTKka ocobeHo co EBpomnckoTo
KapAMONOLIKO ApYKeHMe.

HajronemmnoT KanuTtan Bo 34paBCTBEHUOT CEKTOP Ce /IYfeTO U B/IOXKYBaHETOBO eAyKauuja
Ha 34paBCTBEHUOT Kagap. MaHMHaTa Ha 34pyXKEeHWeTo 3aBUCU Of, TOa KAKo Ke r'M MOTMBMpame u
3a4pXKUMe  MAaauTe Chneuujann3aHTM U Cyncneumjanmuctn. 34pYKEHMETO KOHTUHYMPAHO To
noaAp»KyBa pPasBojoT M eAyKauuvjaTa Ha M1aguTe IeKapu M CneuurjanmsaHT BO NpasBel, Ha NoaecHa
[0CTaNHOCT Ha eAyKaTUBHUTE HAaCcTaHU, GMHAHCUCKA NOAPLUKA 33 Y4ECTBO Ha KOHrpecu co npudaTeHun
TPYZAOBM, MOXKHOCT 3a Npe3eHTUpakbe Ha CBOM MCKYCTBA HA HALUMOHAHW HAacTaHW, KaKo U NoApLUKa BO
BKJ/lydyBatbe BO EBPONCKM perncrpu, eaykaumm u nogapLika npu anavkaumja 3a egykaumja u cTpyyHo
yCoBpLIYBarbe MOAAPMKAHO of EBPONCKOTO KApAMOOWKO 34pYrKEHWE. 3APYKEHMETO aKTUBHO Ke
paboT Ha NpolIMpyBakbe Ha YneHcTBoTo. Ke ce 06e36eam norosem NpocTop 3a MAaauTe Kapamonosm
BO pPabOTHMUTE TPynM HA 3APYKEHMETO WM NPW OpraHM3aumjata Ha HaALMOHANHWUTE KOHIpecwu.
HasHauyBatbe Ha Mnaan ambacagopu o4, 34PpYKEHMETO BO EBPONCKOTO KapAnOA0OLWKO 34pYKeHME BO
cefym poctanHu obnactv Ha Kapamosnorvjata. Co OBa ce OBO3MOXKYBa AMPEKTHA COpaboTKa u
MOXHOCT 3a /InYeH pa3soj 1 egyKaumja.

3a ga foHecyBame MNpPaBWIHM OANYKM, NMOTPEOHW HWU ce TOYHM nogaTouu. MaHuHaTa Ha
MaKefoHCKOTO 34pYyKeHME MO Kapguosioruja ja rnefam BO BOCMOCTaByBakbe Ha ceondartHu
HaUMOHaNHM PEerncTpu 3a KAy4yHUTE KapAMOBaCKynapHW 3abonyBarba. OBME peructpu Ke Hu
0BO3MOXKaT: Kpeupare Ha aBTEHTUYHW HaAyyHM TpyaoBM 6asMpaHM Ha MaKedoOHCKaTa
nonynaumja.Cnopeaba Ha HalinTe pe3yaTaTh CO OHWE 04, OCTaHATUTE eBPONCKK 3emju, Kpenpare Ha
NOKBAIMTETHM W NONPELN3HM 34PaBCTBEHM NOANTUKM Ha HALMOHANHO HUBO

MaKeLOHCKOTO 34pY*KeHMeE No KapAMoIorija Mma NoTNMWaHO MeMopaHayMm 3a copaboTka co
Cojy3oT Ha 3apyrKeHuja Ha nrua co Anjabetec Ha P. MakegoHuWja co Koe MMa oaainyHa copaboTKa u



peanusaumja Ha MHOrybpojHM edyKauMm Ha NaUMEHTUTE cO AnjabeT Kako BWUCOKO pPU3UYHA
nonynaumja. Ce HageBamMe ZeKa Ke ycneeme M Ke ce 3a/0Kume 3a GopMmuparbe Ha 34pY*KEHUE Ha
naumMeHTU co cpueBa cnabocCT, KaKo HajyecTa AuMjarHo3a M 34paBCTBEH KapAMoBacKyaapeH npobsiem
BO Ap)KaBarTa.

M nokpaj HanpeaoKoT BO MHTEPBEHTHAaTa M NPEBEHTMBHA KapAMo/ornja, KapamMoBacKyNapHUTe
3abosiyBatba OCTaHyBaaT BOAEYKM MNPUYMHUTEN 338 CMPTHOCT BO MaKedoHWja. MakegoHCKOTO
3[pYyXKEeHMe No Kapauosornja BO MAHMHA MOpPA aKTMBHO Aa AejcTByBa BO onwTectBoTo. OBa
nogpasbupa MHULMpPare Ha aKTMBHOCTU M NAPTHEPCTBO CO pesieBaHTUTE 34PaBCTBEHU MHCUTYTLUUM BO
jaBHW KamnakbM 32 NOAUTHYBakbe Ha CBECTa 3a pu3nK-paKkTopuTe (Nywerse, AebennHa, xunepreHsuja,
$M3MYKA aKTUBHOCT), KaKo M NobaMCKa copaboTKa CO MATMYHWUTE NeKapu 3a paHa AeTekuuja Ha
6onectute. PMHaNHO MojaTa BU3KMja 3@ MaKegOHCKOTO 34pYKEHWE MO KapaMo/ormja e 3gpyrKeHue
KOe e MOAEepHO, HayYyHO OPMEHTUPAHO W CWUAHO MOBP3aHO CO MefyHapOLHWUTE KapLMOJIOLKU
34pYKEHM]ja. 34PYrKEHME KOE ja NPOoAO0NKYBa TPAAULMjaTa CO CUTE CBOU aKTUBHOCTH, jaCHa CTpaTeruja,
OTBOPEHO 3a CopaboTKa, MHBECTUPAHE BO YOBEYKMOT MOTEHUMjAN U KOHTUHYMpPAHA MOTUBaLMja U
efyKauuja Ha nekapute. Co oBME aKTUBHOCTM BEPYBaAM AEKa 3[4PYXKEHUETO ANPEKTHO Ke npuaoHece
33 NoA06po KapAMoBACKyNapHO 34paBje Ha HaluTe rpafaHu.

CpaeuHo,
Buw HayueHn CopaboTHUK a-p. MpeHa MuTtescKa, FESC,

Mpetcepaten Ha M3K

ptember
jott, Skopje
icedonia
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OpurnHanHu Tpyaosu

Mortality data in coronary artery disease: Importance of diabetes mellitus and heart failure

S. Paljoskovska Jordanova, K. Lazov, M. Bosevski

University Clinic for Cardiology and Cardiovascular Surgery National Center for Cardiovascular
Diseases, Skopje, North Macedonia, University of Ss. Cyril and Methodius, Faculty of Medicine Skopje,

North Macedonia, Institute of Transfusion medicine, Skopje, North Macedonia

ABSTRACT
Aims: Our aim in this prospective cohort study was to analyze mortality in coronary artery disease

(CAD), with focus on the association of diabetes mellitus (DM) and heart failure (HF).

Materials and method: We conducted a prospective cohort study including 1031 patients diagnosed
with CAD who underwent carotid artery screening. Demographic data (age, sex, smoking history),
cardiovascular risk factors (peripheral artery disease, dyslipidemia, hypertension, obesity), laboratory
values, and clinical data (associated diseases and risk) were collected. Anthropometric measurements
were performed, and carotid plaque was defined as localized thickening 21.1 mm; stenosis >60% was
considered significant. Patients were followed for 24 months for adverse cardiovascular events and
mortality. Data were analyzed using multivariate logistic regression (SPSS 20) to identify independent

predictors of mortality.

Result: Of the 1031 patients, 686 (66.6%) were men and 345 (33.4%) were women. The mean age was
64.4 £+ 10.2 years. HF was present in 118 patients (11.4%), and DM was found in 316 (30.6%). Among
those with DM, 218 (21.1%) were on oral antidiabetic therapy and 103 (10%) on insulin. Over the 24-
month follow-up, 12 patients (1.2%) died. Mortality analysis identified DM and carotid stenosis as

independent predictors of death. Most deaths were attributable to HF.

Conclusion: Established diabetes is a strong predictor of mortality in patients with coronary artery
disease and contributes to progression of heart failure. Early diagnosis of heart failure using
biomarkers such as NT-pro BNP and multidisciplinary management strategies may improve outcomes

in this high-risk population.

Keywords: Heart failure, diabetes, coronary artery disease, risk factors, mortality.



INTRODUCTION

Patients with diabetes have an increased risk of developing heart failure. Cardiovascular outcomes,

hospitalization, and prognosis are worse for patients with diabetes mellitus relative to those without.

Diabetes and heart failure are closely related: patients with diabetes have an increased risk of
developing heart failure and those with heart failure are at higher risk of developing diabetes®.
Furthermore, antidiabetic medications increase the risk of mortality and hospitalization for heart
failure in patients with and without pre-existing heart failure. When the two diseases are considered
individually, heart failure has a much poorer prognosis than diabetes mellitus; there for heart failure
must be a priority for treatment in patients presenting with the two conditions, and the diabetic
patient with heart failure should be managed by the heart failure team. No specific randomized clinical
trials have been conducted to test the effect of cardiovascular drugs in diabetic patients with heart
failure, but a wealth of evidence suggests that all interventions effective at improving prognosis in
patients with heart failure are equally beneficial in patients with and without diabetes. The negative
effect of glucose-lowering agents in patients with heart failure or at increased risk of heart failure has
become evident after the withdrawal of rosiglitazone, a thiazolidinedione, from the EU market due to
evidence of increased risk of cardiovascular events and hospitalizations for heart failure. An important
issue that remains unresolved is the optimal target level of glycated hemoglobin, as recent studies
have demonstrated significant reductions in total mortality, morbidity and risk of heart failure despite
achieving HbA1c levels similar to those observed in the UKPDS study conducted some decades ago™?.
Meta-analyses showed that intensive glucose lowering is not associated with any significant reduction
in cardiovascular risk, but conversely results in a significant increase in heart failure risk. Different
medications have different risk: benefit ratios in diabetic patients with heart failure; therefore, the
heart failure team must judge the required intensity of glycemic control, the type and dose of glucose
lowering agents and any change in glucose-lowering therapy, according to the clinical conditions

present.

In this study we aimed to define the relations between coronary artery disease (CAD), diabetes, heart

failure (HF) and death.

MATERIALS AND METHODS

Our study is a prospective cohort study. We followed up on 1031 patients with proven coronary artery
disease, where carotid artery screening was performed. Selected demographic data such as smoking

history, peripheral artery disease, dyslipidemia, hypertension, laboratory values, and clinical data



(associated diseases and risk) ware collected from each patient. Multivariate analysis was performed

to analyze predictors of outcome.

Carotid plaque was defined as a localized thickening lesion (1.1 mm). Carotid stenosis greater than
60% was considered significant. In each longitudinal projection, the site with the greatest thickness
(including plaques) was detected along the vessel from the common carotid artery to the internal
carotid artery. Anthropometric measurements were also collected (weight in kilograms (kg) and body
mass index (BMI) in kg / m2.) Substantial obesity will be defined as BMI> 30 kg / m2. and increased
weight as BMI> 25 and <29.9 kg/m2. Dyslipidemia was be defined as a value of triglycerides> / = 1.7
mmol / L or value of low HD <0.9 mmol / L, or as LDL cholesterol > 2.5, mmol/L. Arterial hypertension
was defined as a value of blood pressure higher than 140 mmHg (systolic) and 90 mmHg (diastolic).
Heart failure was diagnosed as a reduced ejection fraction below 50% by echocardiography, as well as
signs and symptoms for heart failure.

Patients were followed for 24 months for adverse cardiovascular events and mortality. Data were
analyzed using multivariate logistic regression (SPSS 20) to identify independent predictors of

mortality.
RESULTS

From the total number of 1031 patients, 66, 6% were men (686 pts), 33,5% were women (345 pts).
The average age was 64.44 years. This analysis reveals that of 1031 patients 118 (11.4%) have HF, DM
was found in 316 (30.6 %). (Table 1) Out of them, 218 (21.1%) were on oral antidiabetic drugs, and
103 (10%) on insulin. Risk factors were more frequent in diabetic pts. Mortality rate of our study
population is 1.2%. Multivariable logistic regression analysis of our patients’ data with coronary artery
disease isolated diabetes mellitus, carotid stenosis and heart failure as independent risk factors for
mortality. The following table also shows that most of the deaths were due to heart failure. Mortality

data in patients with DM and carotid stenosis are dependent factors in this population. (Table 2).



Table 1. Baseline characteristics of the study population by diabetes status

Parameter DM (n=316) No DM (n=715) p-value
Age, years (mean +SD) 66.1+9.4 63.7+10.7 0.03
Male, n (%) 198 (62.7 488 (68.3 0.09
Hypertension, n (%) 252 (79.7) 522 (73.0) 0.04
Dyslipidemia, n (%) 210 (66.4) 436 (61.0) 0.12
BMI, kg/m2 (meanzSD) 28.7+4.3 27.5+4.1 0.05
Carotid stenosis >60% 68 (21.5) 90 (12.6) 0.01

Heart failure, n (%) 56 (17.7) 62 (8.7) <0.001

Table 2. Multivariate logistic regression of independent predictors of mortality

Variable B SE p-value Exp(B) 95%ClI
DM 1.28 0.46 0.01 3.59 1.34-9.58
Carotid 1.80 0.97 0.04 6.03 1.07-34.1
stenosis
Heart failure 1.12 0.52 0.03 3.06 1.13-8.31
Hypertension -0.42 0.36 0.25 0.65 0.32-1.34
Obesity 0.51 0.43 0.23 1.67 0.72-3.89
Smoking -0.28 0.39 0.47 0.75 0.35-1.63

Exp of (B) = Estimate relative risk of death by this categorical parameter for such Cl (confident interval)



DISCUSSION

Both population studies and clinical trials have demonstrated that diabetes mellitus significantly
increases the risk of recurrent hospitalizations for heart failure and the duration of hospital stay in
patients with heart failure, and it is associated with a significantly higher mortality compared with

those without diabetes.

Diabetic patients with both reduced and preserved left ventricular ejection fraction show increased
mortality and morbidity rates compared with patients without diabetes. This increased risk is also
observed in those diabetic patients of either ischemic or non-ischemic origin. Of interest, the
prognostic importance of diabetes mellitus becomes weaker in hospitalized patients for acute heart
failure; suggesting that in these patients the prognosis depends more on the severity of cardiac

decompensation rather than on metabolic abnormalities.

Coronary artery disease (CAD) is a major determinant of the long-term prognosis among patients with
diabetes mellitus (DM)3. DM is associated with a 2 to 4-fold increased mortality risk from heart disease.
Furthermore, in patients with DM there is an increased mortality after MI, and worse overall prognosis
with CAD. Near-normal glycemic control for a median of 3.5 to 5 years does not reduce cardiovascular
events. Thus, the general goal of HbAlc <7% appears reasonable for the majority of patients.
latrogenic hypoglycemia is the limiting factor in the glycemic management of diabetes, and is an
independent cause of excess morbidity and mortality. Statins are effective in reducing major coronary

events, stroke, and the need for coronary revascularization®.

Selection of the optimal myocardial revascularization strategy for patients with DM and multivessel
coronary artery disease is crucial and requires a multidisciplinary team approach (‘heart team’). Large
scale clinical trials have shown that for many patients with 1- or 2-vessel coronary artery disease, there
is little prognostic benefit from any intervention over optimal medical therapy (OMT)%. PCI with drug-
eluting or bare metal stents is appropriate for patients who remain symptomatic with OMT.
Randomized trials comparing multivessel PCl to coronary artery bypass grafting (CABG) have
consistently demonstrated the superiority of CABG in reducing mortality, myocardial infarctions and

need for repeat revascularizations.

Diabetes mellitus (DM) has reached epidemic proportions worldwide, and its prevalence is rising. The
implications of a diagnosis of DM are as severe as a diagnosis of coronary artery disease (CAD).
Cardiovascular mortality in all age groups and for both sexes rise equivalently with DM or a history of
myocardial infarction (Ml) and the two are profoundly synergistic. In addition, DM (especially type 2

DM), is associated with clustered risk factors for cardiovascular disease (CVD). Amongst adults with



DM there is a prevalence of 75% to 85% of hypertension, 70% to 80% for elevated LDL, and 60% to
70% for obesity.CAD is the main cause of death in both type 1 and type 2 DM,5 and DM is associated
with a 2 to 4-fold increased mortality risk from heart disease®**. Over 70% of people >65 years of age
with DM will die from some form of heart disease or stroke. Furthermore, in patients with DM there

is an increased mortality after Ml, and worse overall long-term prognosis with CAD.

Diabetes mellitus is highly prevalent amongst patients with heart failure, especially those with heart
failure and preserved ejection fraction (HFpEF)®, and patients with the two conditions have a higher
risk of mortality compared with patients without diabetes or heart failure. Diabetic patients have an
increased risk of developing heart failure because of the abnormal cardiac handling of glucose and
free fatty acids (FFAs)®, and because of the effect of the metabolic derangements of diabetes on the
cardiovascular system. Furthermore, the metabolic risk of diabetes in heart failure is heightened by
the effect of most anti-diabetic medications, as the use of certain anti-diabetic agents increase the
risk of mortality and hospitalization for heart failure both in patients with and without heart failure.
This effect may be related to a direct effect of the glucose-lowering molecules on the cardiovascular
system and/or to a negative effect of excessive glucose lowering, since lenient glycemic control with
newer therapeutic agents has shown to reduce significantly mortality, morbidity and risk of developing

heart failure in diabetic patients with proven cardiovascular disease’.

Diabetes mellitus is independently associated with the risk of developing heart failure, with the risk
increasing by more than twofold in men and by more than fivefold in women. Heart failure is highly
prevalent (25 % in chronic heart failure and up to 40 % in acute heart failure)* in patients with diabetes
mellitus. Its prevalence is four-times higher than that of the general population, suggesting a
pathogenetic role of diabetes in heart failure. This pathogenetic role is also suggested by the fact that
patients with diabetes and without heart failure have an increased risk of developing heart failure

compared with a matched population (29 versus 18 %, respectively)®.

In patients with diabetes mellitus, advanced age, duration of the disease, insulin use, presence of
coronary artery disease and elevated serum creatinine are all independent risk factors for the

development of heart failure.

When the two diseases are considered individually, heart failure has a much poorer prognosis than
diabetes mellitus, therefore heart failure has to be a priority for treatment in patients presenting with
the two conditions, and the diabetic patient with heart failure should be managed by the heart failure

team. This review will focus on the relationship between heart failure and type 2 diabetes mellitus®.



Heart failure (HF) has been recognized as a common complication of diabetes, with a prevalence of
up to 22% in individuals with diabetes and increasing incidence rates. Data also suggest that HF may
develop in individuals with diabetes even in the absence of hypertension, coronary heart disease, or
valvular heart disease and, as such, represents a major cardiovascular complication in this vulnerable
population; HF may also be the first presentation of cardiovascular disease in many individuals with
diabetes??. Given that during the past decade, the prevalence of diabetes (particularly type 2 diabetes)
has risen by 30% globally (with prevalence expected to increase further), the burden of HF on the

health care system will continue to rise’.

Both population studies and clinical trials have demonstrated that diabetes mellitus significantly
increases the risk of recurrent hospitalizations for heart failure and the duration of hospital stay in
patients with heart failure, and it is associated with a significantly higher mortality compared with

those without diabetes??.

Diabetic patients with both reduced and preserved left ventricular ejection fraction show increased
mortality and morbidity rates compared with patients without diabetes. This increased risk is also
observed in those diabetic patients of either ischemic or non-ischemic origin!®. Of interest, the
prognostic importance of diabetes mellitus becomes weaker in hospitalized patients for acute heart
failure; suggesting that in these patients the prognosis depends more on the severity of cardiac

decompensation rather than on metabolic abnormalities.

The pathogenesis of new-onset HF in DM is complex and has been attributed to the direct toxic effect
of hyperglycemia and relevant metabolic effects on the myocardium (diabetic cardiomyopathy) as
well as the frequently coexisting HTN, CAD, coronary microvascular dysfunction (CMD), and diabetic
nephropathy. In patients with TLDM, HF develops in the setting of a dysregulated immune response,

whereas in most patients with T2DM, against a background of overweight/obesity.

Immune dysregulation. TIDM results from the body’s immune system, which targets insulin-
producing B-cells within the pancreatic islets'®. Patients with TIDM are also at increased risk of
developing other autoimmune disorders, including cardiac autoimmunity. Immune-mediated
destruction of B-cells in pancreatic islets results in diminished or absent release of insulin and
consequent hyperglycemia®. Both in patients with TIDM and those with T2DM, chronic
hyperglycemia causes subclinical myocardial injury, leading to leakage and exposure of heart muscle
proteins, including a-myosin, to the immune system. However, in TIDM patients with poor glycemic
control, the dysregulated adaptive immune system is overreactive to myocardial injury, leading to a

build-up of proinflammatory CD4+ T cells specific to a-myosin and the development of autoantibodies



to MYH6 and other cardiac antigens. This proinflammatory state leads to myocarditis resembling that
seen in Chagas disease, and potentially a more generalized state of low-grade vascular inflammation,

facilitating the development of atherosclerotic lesions and HFY’.

Obesity is a major risk factor for the development of T2DM, HTN, CAD, and HF®. Obesity alters the
function of natriuretic peptides (NPs), which act as a defense mechanism against ventricular stress
and the deleterious effects of cardiac volume and pressure overload. NPs act on the kidney promoting
diuresis and natriuresis, inducing vasodilation, and protecting the heart from high preload and
afterload, which can cause hypertrophy and fibrosis through activation of antifibrotic and
antihypertrophic pathways?®. In addition, NPs reduce the sympathetic tone and suppress renin and
aldosterone secretion. Less recognized is the fact that NPs, by promoting adipocyte browning,
lipolysis, lipid oxidation, and modulation of adipokine secretion, have emerged as key regulators of
energy consumption and metabolism. NPR (NP receptor)-A signaling in skeletal muscles and
adipocytes seems to be pivotal to the maintenance of long-term insulin sensitivity, which is disturbed

in obesity and decreased glucose-tolerance state.

Obese individuals and T2DM patients suffer more frequently from HTN, left ventricular (LV)
hypertrophy, and sympathetic activation than lean individuals, all of which may stimulate NP
production?. However, it has been often shown that these subjects have lower circulating NPs than
lean individuals. As a result of these crucial metabolic effects, NP deficiency is likely a
pathophysiological link between obesity, arterial HTN, and insulin resistance (IR) or overt T2DM, all of

which promote the development of HF.

Several types of LV remodeling have been described in obese individuals, including magnification
(increased LV mass and volume, normal mass/volume ratio, and normal absolute wall thickness),
elevated mass-to-volume ratio due to a greater increase in LV mass than the LV end-diastolic volume,
concentric LV remodeling, concentric LV hypertrophy, and eccentric LV hypertrophy. It should be
noted that although obesity has been linked with T2DM, emerging evidence suggests that obesity

contributes to insulin resistance, dyslipidemia, and cardiometabolic complications in TIDM as well?%,

Carotid stenosis in patients with DM and risk of adverse outcomes. Diabetes mellitus (DM) has been
linked to an increased prevalence and severity of carotid artery disease, as well as poly-vascular
disease. Carotid disease is also associated with obesity and abnormal peri-organ and intra-organ fat
(APIF at) deposition (i.e., excess fat accumulation in several organs such as the liver, heart and vessels).
In turn, DM is associated with APIF at. The coexistence of these comorbidities confers a greater risk of

vascular events. Clinicians should also consider that carotid bruits may predict cardiovascular risk. DM



has been related to a greater risk of adverse outcomes after carotid endarterectomy or stenting.
Whether modifying risk factors (e.g., glycaemia and dyslipidemia) in DM patients can improve the
outcomes of these procedures needs to be established. Furthermore, DM is a risk factor for contrast-
induced acute kidney injury (CI-AKI). The latter should be recorded in DM patients undergoing carotid
stenting since it can influence both short- and long-term outcomes. From a pathophysiological
perspective, functional changes in the carotid artery may precede morphological ones. Furthermore,
carotid plaque characteristics are increasingly being studied in terms of vascular risk stratification and
monitoring short-term changes attributed to treatment. Physicians and vascular surgeons looking

after patients with carotid disease and DM should consider these links that may influence outcomes??.

Diabetes significantly increases the risk of recurrent hospitalizations and mortality in patients with
heart failure. Our findings confirm DM and carotid stenosis as independent predictors of death in
patients with CAD, consistent with prior population studies and clinical trials. Notably, heart failure
carried the highest mortality risk, underscoring the need for early detection and aggressive

management.
CONCLUSION

The presence of established diabetes indicates that an individual is at risk for death, and these patients

should be considered as ones with progression from CAD to HF.

Heart failure (HF) and diabetes mellitus (DM) are each associated with morbidity and mortality and
they often occur together with associated greater risk of adverse outcomes. Early diagnosis of HF could
enable targeted treatment to prevent progression of disease and other adverse outcomes, but HF in

individuals with diabetes is frequently underdiagnosed.

Heart failure remains an important issue for life expectancy, especially for people with diabetes. Using
biomarkers such as NT-proBNP can help diagnose HF early to predict prognosis and therapeutic

efficacy of medications for HF or/and diabetes.
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MpuKas Ha cayyaj

Op, du3MKa Jo Xemuja: LWMPOKUOT CMEKTap Ha KIMHUYKKU CLLeHapuja Kaj KapuuMHOM-acoLMpaHaTa
Tpomb03a

A. Oepsuwn, N. KyamaHockn, M. EHapoBcka BaknnHcka, E. Jlazaposa, C. Ma/bowKoBcKa JopaaHoBa,
M. boweBscku

J3Y YK HauunoHaneH LeHTap 3a KapanoBacKyapHu 3abonysatrsa, CKonje

AncTpakKTt

BoBeg: Tpombo3aTa Ha TFOpeH EeKCTpeMUTeT e Mefy HajpeTkuTe GopMM Ha MPOKOoary/iaHTHM
maHudecTtaumn, co 4-10% opn, BKYNHUOT 6poj Ha ANabOKM BEHCKM Tpomb03un. MHumMAaeHUMjaTa, Mako
HUCKa co 1-2 cnyyam Ha 100 000 kuTenu, benexxm nogem Kaj MaLMeHTU CO LEeHTPasIHU BEHCKM
KaTeTepu, nepudepHo MHCEPTUPAHU LEHTPANHN KaTeTepu U CPLEBM eNeKTPOoCTUMYyAaTopu. Bo cekoj
CNyyaj, He e ceKoraw eAHOCTaBHO Aa Ce BKAOMyBaaT NauueHTUTe BO eAMHEYHa K/1aca 1 KaTeropmyHo
[a ce AemMapKupa pasinkata nomery pasnnyHute rpynu. Mpukas Ha cayydaj: MpuKaskyBame cayyaj Ha
naumMeHT CoO MeTacTa3mMpaHa MmaaurHa 6onect n Tpombo3a Ha sieBaTa BeHa CyMK/AaBMja NOTBPAEHA CO
yATpassyyeH gonnep. Ha Hawe n3HeHaayBarbe, HAa KOHTPOJIEH Npernes Kaj nauMeHToT ce HoTupalle
TYMOpo3Ha ¢opmaumja BO nieBaTa CynpaKknaBMKy/aapHa jama. YATPasBYYHWOT npernen nokaxka
noyeTHa peKaHasM3aumja Ha NPEeTXO4HO OnMLWaHaTa TPOMBOTUYHA Maca, LWTO ja HaloXKM noTpebaTta
3a NpPOAOKYBaH€ HA MPETXOHO NpenulaHaTta aHTWMKoarysnaHTHa Tepanuja. KT Ha npomeHeTaTa
aHATOMCKa peruja NoKarka 30HM Ha OCTEe0/IM3a M OCTEOCK/IeP03a BO cpeaHaTa KOH AUCTasiHaTa TPeTMHA
Ha K/ly4HaTa KOCKa-CyCneKTeH MeTacTaTCKM KOCKeH Aeno3nT. OBOj KAMHMYKM NPECBPT aKTyanmsnpalle
MHOrY npalarba OKoy MYNTUAMMEH3MOHANHOCTA Ha KapuMHOM-acoumpaHata Tpombosa. danu e
BMHOBHA XemujaTa Ha XemoTepanesTuumte uanm ¢u3mMKata Ha MexaHM4KaTa Komnpecuja? Koja e
y/niorata Ha Bevacizumab-oT Bo BKynHaTa cTanka Ha BEHCKMU Tpomb603u1? Nam npuyunHaTta eaHOCTaBHO
Tpeba ga ce 6apa BO KAMHUYKOTO MUJje, JOMUHAHTHO CO MPOKOoarynaHTM M 6oraTo co LUUTOKMHMU,
KapaKTepPUCTUYHO 3a KapuMHOM? TyKa, naTodm3nonoLlKaTa gesiMHeaumja ce 3amariayBa M HayyHaTa
nuTepaTypa, ocobeHo 3a NauneHT 6e3 MHTPaBaCKyapHN ypeau, e OCKyHa 3a Aa NOHyAN COOABETHU
HACOKW. Ja pasriiegaBme W ynorata Ha CKPUHUHT 33 An1abOKa BeHCKa Tpomb603a Kaj naumeHTU co
ManurHom. 3akny4ok: Co HEKONKY OAroBOPEHW Mpalakba WM MHOTYy ApyrM WTO Cce ywTe ja
NOTTUKHYBAaT HallaTa /bybonNUTHOCT, ro o4bpaBme OBOj C/yyaj 3a Aa HE MOTCETU AeKa KAMHUYKUTE
CLEeHapuja HepeTKo NPeMWHYBaaT egHW BO APYrM W KPUTMYKOTO PA3MUC/IYBakbe € HYXKHO 3a
[0HeCcyBake UCMPaBHU OANYKN.

KnyuHu 360poBu: Tpomb603a, KapumMHOM, XeMoTepanuja, KOMNpecKuja, aHTUKoarynaHT

*TpyaoT e npeoHarpaaeH Ha 4.MefyHapoaeH Cumnosmym 3a Tpomb0o3a M KpBHU Ca0BU



Introduction

UEDVT is an uncommon (accounts for 4-10% of all DVTs) and not fairly studied clinical condition, that
is gaining recognition as a paraneoplastic phenomena particularly when it occurs unprovoked [1]. As
the pathophysiologic mechanism suggests, this type of UEDVT is categorized as secondary, along with
indwelling CVC, pacemaker leads and hypercoagulable states as causative circumstances. The primary
UEDVT is the well-known Paget-von Schrotter syndrome, the so-called effort thrombosis [2].

There are established guidelines for managing lower extremity deep vein thrombosis, however such
evidence lacks when it comes to UEDVT, especially that associated with cancer. The crucial question
remains which anticoagulant to choose in such situation, what is their efficacy, how to balance their
use with the risk of bleeding, that is inherently high in patients with cancer and how do certain
chemotherapeutics tip the scale. Is there any new therapeutic regime being tested, what does science
say about factor Xl inhibitors in UEDVT [3].

The aim of this case was to raise awareness for the significance of early diagnosis of UEDVT and the
range of pathologies it can unveil. What adds to the complexity of the whole clinical scenario is that
the clinical manifestation is less typical than that of LEDVT and the imaging evaluation of the central
upper extremity veins can be technically challenging [4]. What triggered our curiosity was the
multidimensionality of this case and how it succumbs to variability of interpretation.

Case study

We hereby present the case of 43 year old male patient, whose main complaint in the emergency
cardiology room was pain and edema of the left arm. The patient was previously diagnosed with
colorectal adenocarcinoma along with pathohystologically verified hepatic metastases on ongoing
chemotherapeutic treatment. The clinical examination showed arterial pulsations and muscle
motorics within normal range. The key information that raised many questions is that the pain
appeared immediately after receiving chemotherapy-CAPIRI/BEVACIZMAB protocol. The patient had
no indwelling intravascular catheters and no other risk factors other than the aforementioned.

Urgent Doppler ultrasonography of the arm was indicated, which confirmed an occlusive thrombotic
mass at the level of the left subclavian vein. The patient was put immediately on DOAC with tbl.
Apixaban a 10 mg 2x1 7 days then a 5 mg 2x1. Further check-ups were scheduled a couple of weeks
later, which confirmed partial recanalization of the thrombotic mass. Interestingly, the patient showed
up with a new clinically significant sign- a tumefactive mass at the left supraclavicular region. What
initially was thought to be an enlarged lymph node associated with the primary diagnosis, turned out
to be a suspected lytic (pathological) fracture of the mid- to distal third of the clavicle confirmed on
CT. Throughout the whole time the patient was on DOAC, except only a short period after the first
follow-up when initially the administration of LMWH was indicated, before resuming with apixaban.
Pt was treated with XETOX/CETUXIMAB protocol initially CAPIRI/BEVACIZUMAB protocol from
18.2.26.
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Picture 1: Doppler ultrasound of the left subclavian vein- before initiation of treatment; Picture 2:
Doppler ultrasound of the left subclavian vein- first follow-up, one week after initiation of treatment

Picture 3: The suspected osteolytic lesion in the mid-to-
distal cavicle

Discussion

This case, fairly straight-forward at first sight raised many clinical questions: what is the treatment
approach in CAT, should prophylaxis and screening be ever considered, what about the possible
compressive effect of the clavicular lesion. The risk of VTE is 4 to 7 times higher in patients with cancer
compared to the general population. CAT tends to have a pluricausal pathogenesis: the cancer itself
represents a prothrombotic state with a rich cytokine and proinflmmatory milieu. Certain
chemotherapeutics act as thrombogenic. CAT is a major cause of morbidity in patients with cancer
and the second leading cause of death in this cohort. This population presents with a higher risk of
mortality and VTE recurrence than the general population, along with a two-fold higher risk of
bleeding during treatment. The three months following the diagnosis of CAT are at highest risk for
pulmonary embolism recurrence and fatal bleeding [5].

Due to the significantly higher risk of VTE related to bevacizumab, we will primarily focus on its effects,
and will omit irinotecan, the other intravenous chemotherapeutic consisting the CAPIRI-
BEVACIZUMARB protocol.

Bevacizumab, a humanized monoclonal antibody specifically directed against VEGF-A, plays a central
role in the management of colorectal, lung, ovarian cancers, as well as glioblastoma. Previous reports
suggested that it increases the risk of bleeding by two to three times, including the risk of major
bleeding, especially in colorectal, renal and lung cancers. Although there are vague data on the risk of



CAT, with contradictory results being published, thromboembolic events in these patients are not
unheard of. The cardinal issue in this situation remains whether to discontinue bevaciumab and
therefore lose the potential positive effects it carries.

According to a retrospective multicenter study evaluating 162 patients [5], who presented with CAT
during bevacizumab treatment, there was no difference found in VTE recurrence, major bleeding and
CRNMB between the group that continued treatment and the group that did not. No difference in
recurrence, bleeding or major bleeding was observed during the time of observation. No difference in
overall survival between the two groups was observed, although there was a lower mortality rate in
the treatment group within one year of CAT. According to these results, bevacizumab can be
continued in patients anticoagulated for CAT. Discontinuing bevaciumab in thrombosis/bleeding
scenarios is not recommended, given the clear advantages on survival rate that bevacizumab offers.
In this study the patients presenting with bleeding were mainly on anticoagulant therapy, with 92%
receiving anticoagulation at the time of bleeding, so the risk of bleeding seems to be primarily related
to the anticoagulant therapy rather then bevacizumab exposure. The benefit/risk ratio of
anticoagulant therapy does not appear to be altered by continuation or discontinuation of
chemotherapy.

Llittle is known about the optimal anticoagulant therapeutic approach of UEDVT, the limited data is
derived from cohort studies or is extrapolated from studies in patients with LEDVT. Thrombosis of the
axillary or more proximal veins should be treated with anticoagulant therapy for at least three months.
A discussion remains as to whether distal UEDVT benefits from therapeutic dose of anticoagulation,
or a prophylactic dose or possibly only clinical observation suffices.

There is some doubt about the effectiveness of DOAC in patients with indwelling CVC, since the
suppression of the intrinsic pathway of coagulation may be insufficient. When it comes to UEDVT, the
small studies that are found evaluate mainly rivaroxaban [2]. Fan et al. performed a prospective
cohort study in which patients with cancer and CVC-related UEDVT were treated with rivaroxaban 20
mg daily or LMWH followed by warfarin for a total of three months. The results showed no cases of
recurrent thrombosis or major bleeding [6].

VKA is not recommended in treatment of cancer-associated thrombosis due to suboptimal efficacy.
CARAVAGGIO and ADAMT VTE trial, which randomized patients with cancer and UEDVT to either
apixaban or dalteparin demonstrated the non-inferiority of apixaban in the treatment of UEDVT in
cancer patients.

A study conducted by Salameh et al. published a few months ago, compared mortality, Gl bleeding
intracranial bleeding recurrent PE, DVT and stroke in patients with colon cancer and VTE randomized
to apixaban and rivaroxaban. The results showed similar mortality and bleeding outcomes with
differences in thrombotic events. While rivaroxaban reducued PE recurrence, it showed slightly higher
rates of DVT [7].

Another study conducted by Gundersen et al in may 2023 showed lower rates of major bleeds and
CRNMB in patients with colon cancer randomized to apixaban in comparison to rivaroxaban but similar
rates of VTE recurrence [8]. On the other hand, cancer patients were at significantly higher risk of
developing chronic VTE following treatment with apixaban at 2 years post-treatment compared to
those who received rivaroxaban [9]



The duration of the anticoagulant therapy is three to six months and should be continued as long as
there is active cancer (meaning metastasis and/or ongoing chemotherapy and/or radiation therapy).
Cancer in remission for more than six months is considered inactive [4].

The persistent, albeit decreased risk of bleeding with DOAC, stemmed the advent of inhibitors of factor
Xl, with the intrinsic pathway as a therapeutic target [10]. Notwithstanding the fact that they showed
a promising future in clinical scenarios where a thin line separates thrombosis and bleeding, Phase 3
trials ASTER and MAGNOLIA comparing with apixaban showed inferior efficacy of the former in the
treatment and prevention of CAT.

Prophylaxis and screening

Routine screening for DVT in asymptomatic patients with malignant disease is currently not
recommended. Conversely, patients presenting with an unprovoked DVT and/or VTE at unusual sites
(superficial vein thrombosis-SVT, cerebral vein thrombosis, UEDVT, retinal vein occlusion — these
patients should also undergo evaluation for myeloproliferative diseases) should undergo a limited
(clinical history and examination, basic laboratory studies and chest radiography) and age- and gender-
appropriate cancer screening [11]. Per American Society of Hematology thromboprophylaxis in
ambulatory patients receiving chemotherapy at low risk for VTE is not recommended. Hospitalized
medical patients with cancer should receive thromboprophylaxis- surgical patients LMWH or
fondaparinux, as do ambulatory patients receiving at high risk for VTE [12]. The risk is assessed using
the Khorana Risk Score for Venous Thromboembolism in Cancer Patients intended for ambulatory
patients. The score is highly specific, but suffers from poor sensitivity, meaning that patients with low
risk can still experience venous clots. Regardless, the decision should be individualized, since, as our
patient showed us, DVT is a complex, multifaceted entity.

Conclusion

UEDVT remains a grey area in the field of angiology, especially when it comes to treatment options.
With the emergence of new direct anticoagulant drugs a new era has begun. Nonetheless the evidence
backing up their use in the management of UEDVT remains scarce, with only a few comparative studies
in small group of patients reported so far. It remains to be seen whether DOACs will show promising
results in the long run to become the mainstay of treatment, thus representing a true paradigm shift
in the field, of this insidious condition.
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Art is medicine / Medicine is art
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