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Воведно 

 

Почитувани колеги,  

 

Македонското здружение по кардиологија (МЗК) веќе со децении претставува столб на 
континуираната медицинска едукација и професионалниот развој на кардиолозите во нашата 
земја. Во време кога глобалната медицина, особено кардиологијата доживува експоненцијален 
технолошки напредок, брза промена на препораки и многубројни теераписки новини и 
пристапи улогата на нашето здружение мора да еволуира.  

     Како претседател на Македонското здружение по кардиологија, мојата задача и цел е 
да ја продолжам мисијата и визијата на здружението, која е подобрување на 
кардиоваскуларното здравје во Р.С. Македонија и континуиратана едукација на лекарите на 
сите три нивоа на медицинска грижа. Развојот на здружението не го гледам само како 
одржување на традицијата, туку како динамичен процес на трансформација кој ќе го 
позиционира здружението како едно од лидерските здруженија во државата. Паралелно мојата 
цел и визија е да се зголеми видливоста и значењето на здружението во регионот и во Европа 
преку зголемени регионални активности и меѓународна соработка особено со Европското 
кардиолошко дружение. 

     Најголемиот капитал во здравствениот сектор се луѓето и вложувањетово едукација 
на здравствениот кадар. Иднината на здружението зависи од тоа како ќе ги мотивираме и 
задржиме младите специјализанти и супспецијалисти. Здружението континуирано го 
поддржува развојот и едукацијата на младите лекари и специјализанти во правец на полесна 
достапност на едукативните настани, финансиска подршка за учество на конгреси со прифатени 
трудови, можност за презентирање на свои искуства на национални настани, како и подршка во 
вклучување во Европски регистри, едукации и поддршка при апликација за едукација и стручно 
усовршување поддржано од Европското кардиолошко здружение. Здружението активно ќе 
работи на проширување на членството. Ќе се обезбеди поголем простор за младите кардиолози 
во работните групи на здружението и при организацијата на националните конгреси. 
Назначување на млади амбасадори од здружението во Европското кардиолошко здружение во 
седум достапни области на кардиологијата. Со ова се овозможува директна соработка и 
можност за личен развој и едукација. 

За да донесуваме правилни одлуки, потребни ни се точни податоци. Иднината на 
Македонското здружение по кардиологија ја гледам во воспоставување на сеопфатни 
национални регистри за клучните кардиоваскуларни заболувања. Овие регистри ќе ни 
овозможат: Креирање на автентични научни трудови базирани на македонската 
популација.Споредба на нашите резултати со оние од останатите европски земји, Креирање на 
поквалитетни и попрецизни здравствени политики на национално ниво  

Македонското здружение по кардиологија има потпишано меморандум за соработка со 
Сојузот на Здруженија на лица со Дијабетес на Р. Македонија со кое има одлична соработка и 



реализација на многубројни едукации на пациентите со дијабет како високо ризична 
популација. Се надеваме дека ќе успееме и ќе се заложиме за формирање на здружение на 
пациенти со срцева слабост, како најчеста дијагноза и здравствен кардиоваскуларен проблем 
во државата. 
       И покрај напредокот во интервентната и превентивна кардиологија, кардиоваскуларните 
заболувања остануваат водечки причинител за смртност во Македонија. Македонското 
здружение по кардиологија во иднина мора активно да дејствува во општеството. Ова 
подразбира иницирање на активности и партнерство со релевантите здравствени инситутции во  
јавни кампањи за подигнување на свеста за ризик-факторите (пушење, дебелина, хипертензија, 
физичка активност), како и поблиска соработка со матичните лекари за рана детекција на 
болестите. Финално мојата визија за Македонското здружение по кардиологија е здружение 
кое е модерно, научно ориентирано и силно поврзано со меѓународните кардиолошки 
здруженија. Здружение кое ја продолжува традицијата со сите свои активности, јасна стратегија, 
отворено за соработка, инвестирање во човечкиот потенцијал и континуирана мотивација и 
едукација на лекарите. Со овие активности верувам дека здружението директно ќе придонесе 
за подобро кардиоваскуларно здравје  на нашите граѓани. 

 

Срдечно,  

Виш Научен Соработник д-р. Ирена Митевска, FESC,  

Претседател на МЗК 

 

 

 

 

 

 



 

Оригинални трудови  

 

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 ≥1.1 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 diabetes1. 

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 ago1,2. 

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 (mean±SD) 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%Cl 

DM 1.28 0.46 0.01 3.59 1.34–9.58 

Carotid 

stenosis 

1.80 0.97 0.04 6.03 1.07–34.1 

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 CI (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 HbA1c <7% appears reasonable for the majority of patients. 

Iatrogenic 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 revascularization4. 

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)4. PCI with drug-

eluting or bare metal stents is appropriate for patients who remain symptomatic with OMT. 

Randomized trials comparing multivessel PCI 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 (MI) 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 disease3,4. 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 MI, 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)5, 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)6, 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 disease7. 

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)4 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)8. 

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 mellitus9. 



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 

diabetes10. 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 rise11. 

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 diabetes12. 

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 origin13. 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)14, and diabetic 

nephropathy. In patients with T1DM, HF develops in the setting of a dysregulated immune response, 

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

Immune dysregulation. T1DM results from the body’s immune system, which targets insulin-

producing β-cells within the pancreatic islets15. Patients with T1DM are also at increased risk of 

developing other autoimmune disorders, including cardiac autoimmunity. Immune-mediated 

destruction of β-cells in pancreatic islets results in diminished or absent release of insulin and 

consequent hyperglycemia16. Both in patients with T1DM and those with T2DM, chronic 

hyperglycemia causes subclinical myocardial injury, leading to leakage and exposure of heart muscle 

proteins, including α-myosin, to the immune system. However, in T1DM 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 α-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 HF17. 

Obesity is a major risk factor for the development of T2DM, HTN, CAD, and HF18. 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 pathways19. 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 

production20. 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 T1DM as well21. 

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 outcomes22.  

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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Од физика до хемија: широкиот спектар на клинички сценарија кај карцином-асоцираната 
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А. Дервиши, И. Кузманоски, М. Ендровска Ваклинска, Е. Лазарова, С. Паљошковска Јорданова, 
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Aпстракт 

Вовед: Тромбозата на горен екстремитет е меѓу најретките форми на прокоагулантни 
манифестации, со 4-10% од вкупниот број на длабоки венски тромбози. Инциденцијата, иако 
ниска со 1-2 случаи на 100 000 жители, бележи подем кај пациенти со централни венски 
катетери, периферно инсертирани централни катетери и срцеви електростимулатори. Во секој 
случај, не е секогаш едноставно да се вклопуваат пациентите во единечна класа и категорично 
да се демаркира разликата помеѓу различните групи. Приказ на случај: Прикажуваме случај на 
пациент со метастазирана малигна болест и тромбоза на левата вена супклавија потврдена со 
ултразвучен доплер. На наше изненадување, на контролен преглед кај пациентот се нотираше 
туморозна формација во левата супраклавикуларна јама. Ултразвучниот преглед покажа 
почетна реканализација на претходно опишаната тромботична маса, што ја наложи потребата 
за продолжување на претхоно препишаната антикоагулантна  терапија. КТ на променетата 
анатомска регија покажа зони на остеолиза и остеосклероза во средната кон дисталната третина 
на клучната коска-суспектен метастатски коскен депозит. Овој клинички пресврт актуализираше 
многу прашања околу мултидимензионалноста на карцином-асоцираната тромбоза. Дали е 
виновна хемијата на хемотерапевтиците или физиката на механичката компресија? Која е 
улогата на Bevacizumab-от во вкупната стапка на венски тромбози? Или причината едноставно 
треба да се бара во клиничкото милје, доминантно со прокоагуланти и богато со цитокини, 
карактеристично за карцином? Тука, патофизиолошката делинеација се замаглува и научната 
литература, особено за пациенти без интраваскуларни уреди, е оскудна за да понуди соодветни 
насоки. Ја разгледавме и улогата на скрининг за длабока венска тромбоза кај пациенти со 
малигном. Заклучок: Со неколку одговорени прашања и многу други што се уште ја 
поттикнуваат нашата љубопитност, го одбравме овој случај за да нѐ потсети дека клиничките 
сценарија неретко преминуваат едни во други и критичкото размислување е нужно за 
донесување исправни одлуки.  

Клучни зборови: тромбоза, карцином, хемотерапија, компресија, антикоагулант 
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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 XI 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. 

 

 

 



 

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-

BEVACIZUMAB 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, GI 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 

XI, 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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