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1. INTRODUCTION 

 

Currently, cardiovascular diseases are responsible for more 

than half of all deaths. The most common manifestations of these fatal 

heart diseases are ischaemic heart disease and heart failure 

According to a survey based on the Hungarian National 

Health Insurance database, the average prevalence of heart failure in 

Hungary between 2004 and 2010 was 1.6%, with a prevalence of 

around 15-20% over the age of 80.  

Unfortunately, even with state-of-the-art diagnostic methods 

and evidence-based, well-chosen therapy, the survival of heart failure 

patients in the fifth year after diagnosis is no more than 50%. 

All these data make it vital to have a broad understanding of 

and research into the diagnostic and therapeutic options for this 

disease.  

In order to manage chronic heart failure more effectively, it 

is essential to determine the severity and prognosis of the disease, on 

the basis of which, patients with more severe conditions requiring 

special treatment can be selected. In order to classify the risk as 

accurately as possible, research into new markers that determine 

prognosis and the underlying pathophysiological processes is of 

paramount importance, as it offers the possibility of identifying new 

therapeutic targets.  
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2. OBJECTIVES 

 

The aim of the study is to investigate biomarkers that 

determine the prognosis of chronic heart failure. Particular emphasis 

was placed on characterizing the additional features of RDW and 

anemia, as well as the prevalence, role in pathogenesis and association 

of inflammatory markers. Given the existence of multiple treatment 

strategies for the medical management of patients with chronic heart 

failure, there is now a particular need to identify biomarkers associated 

with key processes of pathogenesis and to characterise their features.  

In response to this challenge, my doctoral work involved the 

implementation of a prospective cohort study specifically designed to 

investigate the pathogenesis and markers of the disease and to identify 

factors associated with its outcome. 

 The specific objectives of my thesis were formulated around 

the following questions:  

 

1. What is the relationship between heart failure severity and markers 

of anaemia and inflammation?  

 

My aim was to define and validate the prognostic role of RDW in a 

prospective cohort study. 

 

 

 

 



3 
 

2. What is the prognostic value of RDW in terms of mortality in 

patients with chronic heart failure? How strong is the association 

between RDW and mortality, and what is the relative weight of RDW 

compared to the known prognostic factors? 

 

Knowing the markers that determine the severity of heart failure can 

be used to select patients with more severe conditions requiring 

special treatment, my aim was to explore the predictive value of RDW 

alongside known prognostic factors for survival and rehospitalisation. 

 

3. What are the biological links and correlates of RDW in chronic 

heart failure? 

 

 Prior to my study, the pathophysiological processes 

underlying RDW changes in chronic heart failure had not been 

investigated.  

Therefore, my aim was to understand the pathophysiological 

processes leading to changes in RDW by exploring the relationship 

between RDW and the main marker and mediator levels that 

characterise the disease.  

 

Endothelial dysfunction plays an important role in the background of 

chronic heart failure progression, and therefore I also investigated the 

following question:  
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4. What is the prognostic role of the von Willebrand factor level on 

mortality in chronic heart failure at short- and long-term follow-up? 

How close is the association between the von Willebrand factor and 

mortality in chronic heart failure, given the known prognostic factors 

The activation of inflammatory processes is of great importance in the 

pathogenesis and progression of chronic heart failure, and little is 

known about the role of the complement system, an important part of 

the natural immune system. At C3 complement, the classical, 

alternative and lectin activation pathways converge, which is why I 

have focused on the following question: 

 

5.  What is the prognostic role of anaphylatoxin C3a in the prognosis 

of chronic heart failure? What are the biological relationships and 

correlates of anaphylatoxin C3a in chronic heart failure? 

 

Given the design of the study, I used two types of statistical procedures 

to achieve the objectives. Multivariate logistic regression models were 

used to characterise the relationships between pathogenetic factors, 

while Cox proportional hazards models were used to examine the 

temporality of the study endpoints (rehospitalisation, mortality). This 

strategy allowed differences in baseline characteristics between study 

groups to be smoothed out at the analysis stage. 
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3. METHODS 

 

3.1 Patient population 

 

Between February 2005 and July 2006, 195 consecutive 

patients were enrolled in our prospective, follow-up study at the 

Department of Internal Medicine, Semmelweis University. 

 The study protocol complied with the Declaration of Helsinki 

and was approved by the Semmelweis University Regional, 

Institutional Scientific and Research Ethics Committee (TUKEB 230-

42/2006-1018EKU). 

 After appropriate verbal and written information, patients 

were included after signing a consent form. 

 Inclusion criteria included symptoms of heart failure and left 

ventricular ejection fraction below 45% confirmed by transthoracic 

echocardiography. Exclusion criteria were acute infection and known 

malignancy (13 patients were excluded from the study for this reason).  

 A physical examination was performed at the same time as 

the full clinical record was completed (detailed anamnesis, key patient 

details and contact information for follow-up). 

 Blood sampling was taken in the morning, after 12 hours of 

fasting, by puncture of the antecubital vein using a closed blood 

collection system. After appropriate preparation, serum and plasma 

aliquots were prepared from a native blood sample, coagulated with 

EDTA and sodium citrate, and stored at -70 ˚C until further analysis. 
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 The first visit took place between 12 and 18 months after 

admission (on average 14.5 months). The primary endpoint was 

mortality and hospital admission (rehospitalisation) due to worsening 

heart failure. If both events occurred in the patient, rehospitalisation 

was documented as the primary endpoint (n=8). For all patients, we 

considered the follow-up (censoring) period to be 365 days from the 

start of the study. 

 The visit was conducted in person or by telephone interview. 

In the absence of the former, events were recorded using the patient 

record system. 

  

3.2. Laboratory measurements 

 

 Clinical chemistry and biochemical laboratory parameters 

were measured by Roche Integra 800 analyzer, and hematologic 

variables were determined by Cell.Dyn 3500  hematology analyzer.  

Levels of serum EPO  (Roche Diagnostica, Mannheim, Germany), 

tumor necrosis factor alfa (TNF-α), interleukin-6 (IL–6), soluble TNF 

receptor I (TNF-RI), TNF receptor II (TNF-RII)  (R and D Systems, 

Minneapolis, Minnesota, USA), az N-terminal pro-brain natiurwetic 

peptide (NT-proBNP) (Biomedica Gruppe, Wien, Austria), von 

Willebrand factor antigen (vWF-Ag) (DakoCytomation,Glostrup, 

Denmark) were determined by a technique of ELISA  (Enzyme-

Linked Immun SorbentAssay), based method using a protocol 

following the manufacturers' instructions. 
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Serum C3 and C4 levels were measured using a RocheIntegra 800 

automated immunoturbidimetric method (Tina-quant®), while C3a 

and sC5b-9 complement activation product determinations were 

performed from EDTA plasma using ELISA Kits (Quidel, San Diego, 

California, USA) using the protocol according to the manufacturers' 

instructions. 

 

3.3 Statistical analysis 

 

Because most of the variables showed skewed distributions, 

desciptive statistics and non-parametric tests  are presented as medians 

with interquartile ranges or  percentages. 

 For comparisons of continuous variables between two 

independent samples, the non-parametric Mann-Whitney U test was 

used, and for three or more groups, non-parametric analysis of 

variance (Kruskal-Wallis) was performed. Pearson χ2 test was used to 

explore the relationship between categorical variables. Spearman's 

rank correlation coefficient was used to examine the correlations 

between variables, while multiple linear regression was calculated 

using the logarithmic values of the variables. 

 Kaplan-Meier curves were constructed to plot events during 

follow-up, and differences between groups were analysed using the 

Logrank test. Survival was calculated by determining the time from 

inclusion to endpoint (death or hospital admission for heart failure).  
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 Survival analysis was performed using univariate and 

multivariate Cox regression analysis. To build the multivariate model, 

the chi-squared values determined by univariate Cox regression 

analysis were used to select the best predictors for the subsequent 

multivariate regression model. To facilitate the comparability of the 

predictor variables, normalization (variation expressed in terms of 

interquartile range, or logarithmicization) was performed. 

 For the Cox regression models, the relative hazard ratio (HR), 

the 95% confidence interval (CI), the Wald chi-square of the model 

and its p-value are reported for each unit increase in the predictor 

variables. 

 Statistical tests were performed two-sided, with test results 

considered significant at p<0.05. 

 Statistical calculations were performed with STATISTICA 

(Statsoft), SPSS (IBM) and GraphPadPrism 4.03 (GraphPad). 
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4. RESULTS 

4.1. Analysis of anaemia and inflammatory markers in relation to 

heart failure severity 

 The study included 195 patients with symptoms of heart 

failure and a left ventricular ejection fraction below 45% on 

transthoracic echocardiography. The mean follow-up was 14.5 

months. The median age of the patients was 69.5 years, the majority 

of them were male (74.4%), and they tended to be overweight 

according to body mass index, which could be due to oedema. 

 The median left ventricular ejection fraction was markedly 

reduced at 34%.  In line with the literature, coronary artery disease 

was the underlying disease in the majority of cases (62.6%). 

Anaemia was found in 21.6% of patients (Hgb ffi≤13 g/L, female≤12 

g/L). Patients with anaemia were in 71% and non-anaemic patients in 

41% of severe NYHA stages.  

Severe patients (NYHA III-IV) had significantly lower (p0.002) 

haemoglobin, iron, albumin, transferrin saturation levels and 

significantly higher (p<0.018) CRP, TNF-alpha, soluble transferrin 

receptor, creatinine, EPO levels and RDW than less severe patients 

(NYHA I-II). The anaemic group had significantly lower iron, 

transferrin saturation (p<0.0001) and significantly higher soluble 

transferrin receptor, EPO, CRP, creatinine levels than the non-

anaemic group. 
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4.2. Prognostic role of RDW in heart failure - follow-up data 

During the first 12 months of follow-up, 36 patients died and 

41 were admitted to hospital for worsening heart failure. We then 

examined the association of each laboratory parameter with mortality. 

There was an unexpected and markedly robust result between RDW 

and mortality. A significant association (p<0.0001) was demonstrated 

between increasing RDW value and heart failure severity and adverse 

short-term outcome.  

Survival curves were defined according to RDW terciles comparing 

the results of one-year and five-year follow-up. During the 5-year 

follow-up, 110 patients died (56.4%). Based on Kaplan-Meier 

survival curves according to RDW terciles, a significant difference in 

survival between patients in each terciles group was maintained at 5-

year follow-up. (1. Figure) 

In the multivariate Cox regression models, we examined the predictive 

value of RDW, when adding NT-proBNP, known as the "gold 

standard", to the models, RDW remained a strong significant predictor 

of mortality (HR 1.61, CI 1.302-1.990 p<0.0001). 
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1. Figure Univariate Kaplan-Meier analysis showing the survival 

of patient groups based on baseline RDW over the five-year 

follow-up period. 

 

4.3. Relationships of RDW with key biological markers in heart 

failure 

To analyse the biological correlates of RDW and its association with 

heart failure outcomes, I have chosen biomarkers relevant to the 

pathophysiological processes underlying heart failure - erythropoiesis, 

inflammation, renal function, nutrition. The levels of the parameters 

measured at the time of inclusion were assessed according to the RDW 

tercilis groups. Patients in the higher RDW group had worse renal 

function, lower markers of nutritional status and higher inflammatory 

parameters. 
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 The greatest difference between the lower and upper tertile 

groups of patients according to RDW was in the measurement of 

soluble transferrin receptor (2.6x), IL-6 (2.2x) and serum TNF 

receptor (1.5x) levels. A multivariate linear regression model was 

used to assess the relative weight and inter-relationship of the 

associations between each variable and RDW. The variation in RDW 

was explained by 40-42% of the variables in the table (r2=0.416), with 

the strongest associations of soluble transferrin receptor, serum TNF 

receptor and total cholesterol levels with RDW. 

 

4.4. Predictive role of von Willebrand factor (vWF) in heart 

failure 

One early marker of endothelial damage in chronic heart failure is 

elevated plasma vWF levels. 

 In a univariate model, higher vWF levels at 1-year follow-up were 

found to be a significant predictor of cumulative endpoints (death or 

rehospitalization): HR 3.37 (CI 2.043-5.564, p<0.0001, and a 

significant association was also found at 5-year follow-up (HR 2.68 

(CI 1.736-4.151, p<0.0001)). (2.Figure) 
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2. Figure Kaplan-Meier analysis of low and high von Willebrand 

factor (below and above median) levels and cumulative event-free 

survival (minimum 5-year follow-up) Log rank test p=0.002 

Multivariate Cox regression analysis was used to examine the 

predictive value of vWF for mortality and rehospitalization after 

adjustment for key clinical variables such as glomerular filtration rate, 

heart rate, body mass index, diastolic blood pressure, sodium, 

hemoglobin level and age. To facilitate comparability, variables were 

normalized to the interquartile range. vWF remained a significant 

predictor of one-year mortality or hospital readmission after fitting the 

NT-proBNP model (HR 2.254, CI 1.180-4.305, p=0.014). The 

predictive value of vWF remained significant when examining 5-year 

mortality data using a model with NT-proBNP added to the main 

clinical variables.  (HR 2.463, CI 1.411-4.300, p=0.002) 
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4.5. The importance of C3a anaphylatoxin in heart failure 

In univariate Cox regression analysis, C3a anaphylatoxin has 

a significant predictive value (HR 1.234 (95% CI 1.044-1.459) for 

predicting events. Patients were divided into terciles based on C3a 

level, resulting in 24.6 events per 100 patient-years in the lower third 

(<185.4 ng/mL), 43 and 54 events per 100 patient-years in the middle 

(185.4-317.2 ng/mL) and higher thirds (˃317.2 ng/mL), respectively.  

We used a multivariate Cox model to examine the predictive 

value of C3a levels for 1-year mortality and hospitalization for heart 

failure, compared with key clinical characteristics (age, body mass 

index, diastolic blood pressure, hemoglobin, creatinine levels) and 

NT-proBNP. The addition of C3a level significantly improved the 

predictive ability of the model (HR 1.189 Wald χ2=4.195 and p-

value=0.041).  

To compare the predictive value of C3a anaphylatoxin level 

with the predictive value of known biomarkers for events 

(rehospitalization and death) during one-year follow-up, we first 

performed a ROC analysis. The area under the curve (AUC) was 

determined and there were no significant differences for the 

parameters studied. In multivariable models, we fitted to the main 

clinical data, diastolic blood pressure, body mass index, age, 

haemoglobin and creatinine levels, and NT-proBNP, with variables 

normalised to the interquartile range.  
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Of the biomarkers tested, only higher C3a anaphylatoxin 

levels were found to be an independent predictor of mortality and 

rehospitalization in chronic heart failure independent of NT-proBNP. 

(1.Table) 

 

1.Table Comparison of the predictive power of C3a anaphylatoxin 

and inflammatory biomarkers using receiver operating 

characteristics (ROC) analysis 

 AUC 95% CI Hazard 

ratio 

95% CI 

C3a 0,659 
0,579-

0,739 
1,189 

1,023-

1,383 

NT-proBNP 0,692 
0,618-

0,767 
- - 

CRP 0,609 
0,530-

0,688 
0,992 

0,795-

1,238 

Interleukin-6 0,660 
0,576-

0,744 
1,118 

0,848-

1,473 

TNF-alfa 0,592 
0,511-

0,673 
1,164 

0,964-

1,405 

sTNF-RI 0,629 
0,549-

0,709 
0,970 

0,808-

1,165 

sTNF-RII 0,630 
0,552-

0,708 
0,957 

0,753-

1,215 

The area under the ROC curve (AUC) and the 95% confidence interval (CI) are 

shown



16 
 

5. CONCLUSIONS 

 

1. Our prospective study included chronic heart failure patients with 

reduced systolic left ventricular function. Our results show that as 

chronic heart failure worsens, inflammation increases and anaemia 

becomes more frequent, with iron deficiency playing a significant 

role. 

 

2. During 12 months of follow-up, we found that RDW is an 

independent predictor of mortality or rehospitalization. (HR 1.28, 

95% CI 1.066-1.533, p=0.018) 

 Statistical models suggest that RDW also has significant predictive 

value independently of the "gold standard" NT-proBNP in predicting 

mortality in an additive manner. Our group was the first to 

independently confirm the observation reported by Felker et al. 

namely the prognostic significance of RDW in chronic heart failure. 

 

3. Based on the literature, I was the first to investigate the relationship 

between pathophysiological processes involved in the pathogenesis of 

chronic heart failure and RDW. Significant associations were found 

between higher RDW and lower GFR (p<0.0001), lower cholesterol 

(p<0.0001) and albumin (p<0.0001), higher inflammatory biomarkers 

(IL-6 p<0.0001, CRP p=0.01) and lower iron (p<0.001), as well as 

higher soluble transferrin saturation (p<0.0001).  

Statistical analyses confirmed that RDW is an integrating marker 

associated with all of the above disease processes in the background.   
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From the results of my thesis, it is worth highlighting that the strongest 

correlation between RDW and serum soluble transferrin receptor 

(r2=0.339, p=0.003) was found in chronic heart failure. 

Based on these findings, RDW appears to be the most prominent 

marker of anemia associated with chronic disease exacerbated by iron 

deficiency in heart failure. 

 

4. In heart failure, higher vWF levels are a significant and independent 

predictor of short- and long-term mortality and rehospitalization, and 

have additive significant predictive value independently of NT-

proBNP in predicting mortality, suggesting a role for endothelial 

dysfunction in heart failure progression. 

 

5.  Higher C3a anaphylatoxin levels in heart failure are a significant 

and independent predictor of short-term mortality and 

rehospitalization. Given that it has a significant predictive value 

independent of NT-proBNP, it can be concluded that complement 

activation is involved in heart failure progression. 

 

 

 



18 
 

6. BIBLIOGRAPHY OF THE CANDIDATE’S 

PUBLICATIONS 

 

Publications related to the PhD thesis 

 

Förhécz Z, Gombos T, Borgulya G, Pozsonyi Z, Prohászka Z, 

Janoskuti L Red cell distribution width in heart failure: prediction of 

clinical events and relationship with markers of ineffective 

erythropoiesis, inflammation, renal function, and nutritional state 

AMERICAN HEART JOURNAL 158: 4 pp. 659-666. (2009) 

IF: 4,357  

 

Forhecz Z, Gombos T, Borgulya G, Pozsonyi Z, Prohaszka Z, 

Janoskuti L Red cell distribution width: a powerful prognostic marker 

in heart failure EUROPEAN JOURNAL OF HEART FAILURE 12: 

4 pp. 415-415. (2010)  

IF: 4,512  

 

Gombos Timea, Forhecz Zsolt, Pozsonyi Zoltan, Szeplaki Gabor, 

Kunde Jan, Fust George, Janoskuti Livia, Karadi Istvan, Prohaszka 

Zoltan Complement anaphylatoxin C3a as a novel independent 

prognostic marker in heart failure CLINICAL RESEARCH IN 

CARDIOLOGY 101: 8 pp. 607-615. (2012) 

IF: 3,667  



19 
 

Gombos T, Mako V, Cervenak L, Papassotiriou J, Kunde J, Harsfalvi 

J, Forhecz Z, Pozsonyi Z, Borgulya G, Janoskuti L, Prohászka Z 

Levels of von Willebrand factor antigen and von Willebrand factor 

cleaving protease (ADAMTS13) activity predict clinical events in 

chronic heart failure THROMBOSIS AND HAEMOSTASIS 102: 3 

pp. 573-580. (2009)  

IF: 4,451 

 

Publications unrelated to the PhD thesis 

 

 

Nádasdi Ákos, Sinkovits György, Bobek Ilona, Lakatos Botond, 

Förhécz Zsolt, Prohászka Zita Z, Réti Marienn, Arató Miklós, Cseh 

Gellért, Masszi Tamás, Merkely Bela, Ferdinandy Peter, ValyiNagy 

Istvan, Prohaszka Zoltan, Firneisz Gabor Decreased circulating 

dipeptidyl peptidase-4 enzyme activity is prognostic for severe 

outcomes in COVID-19 inpatients BIOMARKERS IN MEDICINE 

16: 5 pp. 317-330. (2022) 

 IF: 2,851** 

 

 Sinkovits György, Réti Marienn, Müller,Veronika, Iványi Zsolt, Gál 

János, Gopcsa László, Reményi Péter, Szathmáry Beáta, Lakatos 

Botond, Szlávik János, Bobek Ilona, Prohászka Zita Z, Förhécz Zsolt, 

Mező Blanka, Csuka Dorottya, Lisa Hurler, Kajdácsi Erika, Cervenak 

László, Kiszel Petra, Masszi Tamás, Vályi-Nagy István, Prohászka 

Zoltán Associations between the von Willebrand Factor—



20 
 

ADAMTS13 Axis, Complement Activation, and COVID-19 Severity 

and Mortality THROMBOSIS AND HAEMOSTASIS 122: 2 pp. 240-

256. (2022)  

IF: 5,723**  

 

Sinkovits Gyorgy, Mezo Blanka, Reti Marienn, Müller Veronika, 

Ivanyi Zsolt, Gal Janos, Gopcsa Laszlo, Remenyi Peter, Szathmary 

Beata, Lakatos Botond, Szlavik Janos, Bobek Ilona, Prohaszka Zita Z, 

Förhecz Zsolt, Csuka Dorottya, Hurler Lisa, Kajdacsi Erika, 

Cervenak Laszlo, Kiszel Petra, Masszi Tamas, Valyi-Nagy Istvan, 

Prohaszka Zoltan Complement Overactivation and Consumption 

Predicts In-Hospital Mortality in SARS-CoV-2 Infection 

FRONTIERS IN IMMUNOLOGY 12 Paper: 663187, 13 p. (2021)  

IF: 7,561* 

 

Gombos T, Forhecz Z, Pozsonyi Z, Janoskuti L, Prohaszka Z, Karadi 

I Long-Term Survival and Apolipoprotein A1 Level in Chronic Heart 

Failure: Interaction With Tumor Necrosis Factor alpha -308 G/A 

Polymorphism JOURNAL OF CARDIAC FAILURE 23: 2 pp. 113-

120. (2017)  

IF: 3,942  

 

Pozsonyi Z, Forhecz Z, Gombos T, Karadi I, Janoskuti L, Prohaszka 

Z Copeptin (C-terminal pro Arginine-Vasopressin) is an Independent 

Long-Term Prognostic Marker in Heart Failure with Reduced Ejection 



21 
 

Fraction HEART LUNG AND CIRCULATION 24: 4 pp. 359-367. 

(2015)  

IF: 1,575  

 

 Jenei Zsigmond M, Gombos Timea, Foerhecz Zsolt, Pozsonyi 

Zoltan, Karadi Istvan, Janoskuti Livia, Prohaszka Zoltan Elevated 

extracellular HSP70 (HSPA1A) level as an independent prognostic 

marker of mortality in patients with heart failure CELL STRESS & 

CHAPERONES 18: 6 pp. 809-813. (2013)  

IF: 2,537  

 

Prohaszka Zoltan, Munthe-Fog Lea, Ueland Thor, Gombos Timea, 

Yndestad Arne, Förhecz Zsolt, Skjoedt Mikkel-Ole, Pozsonyi Zoltan, 

Gustavsen Alice, Janoskuti Livia, Karadi Istvan, Lars Gullestad, 

Christen P Dahl, Erik T Askevold, George Fust, Pal Aukrust, Tom E 

Mollnes, Peter Garred Association of Ficolin-3 with Severity and 

Outcome of Chronic Heart Failure PLOS ONE 8: 4 Paper: e60976, 9 

p. (2013)  

IF: 3,534 

 

 Czucz J, Cervenak L, Forhecz Z, Gombos T, Pozsonyi Z, Kunde J, 

Karadi I, Janoskuti L, Prohaszka Z Serum soluble E-selectin and NT-

proBNP levels additively predict mortality in diabetic patients with 

chronic heart failure CLINICAL RESEARCH IN CARDIOLOGY 

100: 7 pp. 587-594. (2011)  

IF: 2,961  



22 
 

 

Gombos T, Forhecz Z, Pozsonyi Z, Wallentin S, Papassotiriou J, 

Kunde J, Morgenthaler NG, Janoskuti L, Prohászka Z 

Adrenomedullin and endothelin-1 are related to inflammation in 

chronic heart failure INFLAMMATION RESEARCH 58: 6 pp. 298-

305. (2009)  

 IF: 1,586  

 

Gombos T, Förhécz Z, Pozsonyi Z, Jánoskúti L, Prohászka Z 

Interaction of serum 70-kDa heat shock protein levels and HspA1B 

(+1267) gene polymorphism with disease severity in patients with 

chronic heart failure CELL STRESS & CHAPERONES 13: 2 pp. 199-

206. (2008)  

 IF: 2,238  

 

Jánoskuti L, Förhécz Z, Keltai K, Zsáry A, Nagy E, Bodó I, 

Prohászka Z, Karádi I, Lengyel M Protrombotikus markerek változása 

pitvarfibrilláció elektromos kardioverziója után CARDIOLOGIA 

HUNGARICA 37: 3 pp. 166-170. (2007)  

 

Pozsonyi Z, Förhécz Z, Keltai K, Prohászka Z, Lengyel M, Jánoskuti 

L Alkalmas-e az NT-proBNP a pitvarfibrilláció sikeres kardioverziója 

után a tartós sinusritmus fennmaradásának előrejelzésére? MAGYAR 

BELORVOSI ARCHIVUM 60: 6 pp. 523-529. (2007)  

 



23 
 

 Janoskuti L, Forhecz Z, Lengyel M Unique presentation of 

hypereosinophilic syndrome: Recurrent mitral prosthetic valve 

thrombosis without endomyocardial disease JOURNAL OF HEART 

VALVE DISEASE 15: 5 pp. 726-729. (2006)  

IF: 1,118  

 

Janoskuti L, Forhecz Z, Hosszufalusi N, Kleiber M, Walentin S, 

Balint O, Duba J, Rugonfalvi-Kiss S, Romics L, Karadi I, Füst Gy, 

Prohászka Z High levels of C-reactive protein with low total 

cholesterol concentrations additively predict allcause mortality in 

patients with coronary artery disease EUROPEAN JOURNAL OF 

CLINICAL INVESTIGATION 35: 2 pp. 104-111. (2005)  

IF: 2,684 

 

Cumulative impact factor of the publications: 55,297 

 

*,** Expected IF value Semmelweis University School of PhD studies 


