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1. INTRODUCTION  

 

Chronic Kidney Disease (CKD) demonstrates a significant and increasingly prevalent 

public health problem worldwide, posing challenges to both healthcare delivery and 

financing systems. It occurs more frequently in individuals with diabetes and 

hypertension, in the elderly, in women, and in those with obesity. It affects more than 

15–20% of the global population (1,2,3,4). The global prevalence of CKD in 2017 

was 9.1%, corresponding to approximately 700 million cases. According to 

projections, by 2040, CKD will rank as the 5th most common cause of death 

worldwide among non-communicable diseases (5,6).  

CKD itself and its progression, potentially leading to End Stage Kidney Disease 

(ESKD), result in several serious consequences, most notably high cardiovascular 

morbidity and mortality, as well as an increased need for hospital care. Cardiovascular 

mortality among dialysis patients with end-stage kidney disease is extremely high and 

may increase 500–1000-fold already in the 25–34 age group (7).  

Diabetes-induced chronic kidney disease is the most common microvascular 

complication, affecting 40–43% of the type 2 diabetic (T2DM) population (8). Early 

diagnosis of diabetic kidney disease and the utilization of guideline-based 

pharmacological treatment options significantly improve life expectancy and result in 

longer survival. In T2DM, screening for CKD is recommended through monitoring 

eGFR and albuminuria (9,10).  

CKD remains underdiagnosed even in patients with particularly high risk (diabetes, 

hypertension, CVD) (11,12). Unfortunately, CKD patients are typically recognised 

late in Hungary as well, and it is not uncommon that at the very first nephrology 

consultation the initiation of renal replacement therapy is immediately or soon 

required (11,12,13). 
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It is well established that in the general population, an elevated body mass index 

(BMI) is associated with higher mortality. In contrast, in advanced chronic kidney 

disease and especially in end-stage kidney disease patients requiring renal 

replacement therapy, certain epidemiological studies describe the so-called “obesity 

paradox,” whereby overweight (BMI 25.0–29.9 kg/m²) or obese (BMI > 30 kg/m²) 

dialysis/ESKD patients have significantly lower cardiovascular and all-cause 

mortality risks compared to those of normal body weight. Hydration status and 

specific processes related to ESKD/dialysis, such as nutritional or inflammatory 

status, play a key role in this reverse relationship (14,15). 

With respect to overall mortality, body composition is a crucial predictive factor, 

particularly the maintenance of adequate hydration and good nutritional status (16). 

Chronic fluid overload represents an independent mortality risk (17,18,19,20,21,22). 

For the objective determination of hydration status and body composition, three-

compartment bioimpedance spectroscopy testing and its regular application are 

necessary (23).  

In chronic kidney disease patients, malnutrition, inflammation, atherosclerosis, and 

cardiovascular diseases lead to the development of the malnutrition-inflammation-

atherosclerosis (MIA) syndrome. 

 

2. OBJECTIVES  

2.1 First study: a nationwide, retrospective data analysis on the prevalence of 

T2DM-induced metabolic disorder and CKD in Hungary between 2016 and 

2020.  

“Deficiencies in the recognition and reporting of chronic kidney disease in 

patients with type 2 diabetes mellitus in Hungary between 2016 and 2020” 

(CKD–EPI– HUN) (1) 
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The questions of our research  

1. What were the incidence and prevalence characteristics of T2DM and CKD 

in Hungary between 2016 and 2020? 

2. What proportion of patients with T2DM had CKD according to the database 

of the National Health Insurance Fund of Hungary (NEAK)? 

3. What were the characteristics of the sex- and age-specific distribution of the 

prevalent T2DM and CKD patient populations? 

4. What proportion of prevalent T2DM patients had been diagnosed with CKD 

at the time of our study? 

2.2. Second study: in a chronically dialyzed, haemodialysis (HD) and peritoneal 

dialysis (PD) treated patient population, retrospective investigation of the 

associations between the markers of the metabolic, hydration and 

inflammatory status, and all-cause mortality. 

 

“The significance of body composition changes in chronically dialyzed 

patients based on retrospective data analysis” 

 

The questions of our research  

1. What were the most important differences observed in dialyzed patients who 

died compared with those who survived? 

2. What mortality differences were observed in the studied HD- and PD-treated 

patient populations? 

3. What associations were found between body composition test results when 

comparing survivors and non-survivors? 

4. What trends were confirmed during the 42-month follow-up period regarding 

the parameters we investigated? 
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3. MATERIALS AND METHODS  

In our CKD-EPI-HUN epidemiological study, we retrospectively analyzed, 

with the help of the central database of the NEAK, the age group–specific incidence 

and prevalence data of diabetes and CKD between 2016 and 2020 (study approval ID: 

I043/72-6/2020). The data were extracted from the system in anonymized form in 

accordance with the data protection regulations of NEAK, and thus were not 

identifiable in subsequent analyses. Our studies protocols were reviewed and 

approved by the Ethics Committee of the School of Medicine, University of Pécs 

(admission ID: 9005-PTE 2022) Regional Research Ethics Committee of the Clinical 

Centre, University of Pécs (license number: 9829-PTE 2024) as well as and the 

Regional/Institutional Scientific and Research Ethics Committee of the Borsod-

Abaúj-Zemplén County Central Hospital and University Teaching Hospital (license 

number: BORS-01/2024).  

 

In our first study, we analyzed the annual incidence and prevalence of registered CKD 

in different age groups of all Hungarian patients with T2DM using the NEAK 

database, as well as the sex- and age-specific distribution within the prevalent T2DM 

and CKD patient populations.  

 

In our second study, we retrospectively analyzed the demographic, laboratory, and 

body composition results of all chronically dialyzed patients – haemodialysis, 

peritoneal dialysis – at the Miskolc Dialysis Centre, and evaluated these parameters’ 

associations with survival. 

 

Statistical analysis 

In our first study, trends in annual changes of incidence and prevalence in T2DM and 

CKD were analyzed using Poisson regression. Age group–specific trends of T2DM 

and CKD prevalence were tested with Poisson regression, and the corresponding p-
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values of each age group were established with the Bonferroni test. Chi-square test 

was used to compare the age-specific proportions of prevalent T2DM and CKD 

patients. Proportion test was used for age-specific comparison of CKD prevalence 

ratios in T2DM. All analyses were performed using the R programming language 

(version 4.0.4).  A p-value of <0.05 was considered statistically significant. 

 

In our second study, distributions of individual parameters were examined with the 

Kolmogorov–Smirnov test. Variables with normal distribution were expressed as 

mean ± standard deviation, and those with non-normal distribution as median 

(interquartile range, IqR). For comparing survivors and non-survivors, two-sample t-

test was applied for normally distributed variables, while Mann–Whitney test was 

applied for non-normally distributed parameters.  Over the four years of follow-up, 

longitudinal analysis was performed separately for the HD and PD groups; for trend 

analysis, the Jonckheere–Terpstra test was used. A p-value of <0.05 was considered 

statistically significant.  

For statistical analyses, we used the Statistical Package for the Social Sciences 

(SPSS), version 27 (IBM, Armonk, New York, USA). 

 

4. RESULTS  

4.1 “Deficiencies in the recognition and reporting of chronic kidney disease in 

patients with type 2 diabetes mellitus in Hungary between 2016 and 2020”  

 

The number of incident T2DM and CKD patients between 2017 and 2020 

In Hungary, during the period 2016–2020, the total number of newly registered 

patients with T2DM was 670,559. Among these T2DM patients during the study 

period, a total of 55,793 met the criteria for CKD based on ICD codes. 
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The number of incident T2DM patients decreased significantly (p<0.001) between 

2017 and 2020 (from 53,398 to 28,765 cases). A significant decrease (p<0.001) was 

also observed in the number of patients with incident CKD (from 2,759 to 740 cases). 

Based on trend analysis, the annual incidence rate of CKD in T2DM decreased from 

5.2% to 2.6%, which proved to be significant (p<0.001). 

 

The number and demographic characteristics of prevalent T2DM and CKD 

patients between 2017 and 2020. 

Between 2016 and 2020, the prevalence of T2DM increased each year at a relatively 

steady rate from 499,029 to 586,075 cases, with a decline observed in 2020. 

According to trend analysis, the annual increase in prevalence of T2DM was 

significant both in the period 2016–2020 and in 2016–2019 (p<0.01). Among T2DM 

patients, female predominance was observed in every study year: in 2016 women 

accounted for 52.8% (263,297 patients), and in 2020 for 52.3% (306,231 patients). 

 

T2DM prevalence – age characteristics 

In every study year, the prevalence of T2DM was higher in older age groups. The 

majority of all prevalent diabetes patients examined belonged to the 60–69 years 

(34.1%) and 70 years and older (36.1%) age groups throughout the entire study period. 

Between 2016 and 2020, the number of prevalent T2DM patients increased 

significantly in all age groups (p<0.001), except for those older than 70 years, in which 

age group a significant decrease was detected (from 199,698 to 183,554) (p<0.001). 

A significant difference was observed in the age distribution of patient with T2DM 

from 2016 to 2020, with the proportion of patients decreasing only in the group older 

than 70 years (from 40.0% to 31.3%), while in all younger age groups (<20–69 years) 

it increased.   

 

CKD prevalence – age characteristics 

Between 2016 and 2020, the prevalence of CKD significantly dropped (from 48,902 

to 38,347 cases) and reached its lowest level in 2020 (p<0.05). In every study year, 
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the proportion of women was higher among CKD patients: 27,563 (56.3%) in 2016 

and 22,019 (57.4%) in 2020.  

The majority of all prevalent CKD patients (64.4%) belonged to the age group older 

than 70 years, followed by 25.5% in the 60–69 years age group. The number of 

patients elevated significantly between 2016 and 2020 in the 30–39 years and 40–49 

years age groups (p<0.001) while it did not change in the 50–59 years group. In 

contrast, among patients over 60 years, the number of prevalent CKD patients 

gradually decreased (p<0.001).  

Between 2016 and 2020 the age distribution of prevalent CKD patients showed a 

significant difference, as the proportion of patients older than 70 years decreased 

(from 65.2% to 59.1%) however, it increased among younger patients aged 20–69 

years (p<0.001).  

Throughout the entire study period, CKD prevalence was higher in the older age 

groups, and differences were observed in the number of prevalent CKD patients across 

age groups.  

In every study year, the prevalence of CKD was higher in older age groups. 

Considering all prevalent CKD patients, regarding the age distribution of prevalent 

CKD patients, we found a significant difference between 2016 and 2020. When 

comparing the data from the two years, the proportion of patients older than 70 years 

decreased (from 65.2% to 59.1%), while it increased in the younger age groups, 

between 20–69 years (p<0.001). 

 

Age characteristics of prevalent CKD patients with diabetes 

The proportion of CKD prevalence in T2DM was consistently higher at older ages in 

every study year. The highest value was observed in the age group over 70 years 

(14.85%) across the entire 2016–2020 study period.  

Between 2016 and 2020, the proportion of CKD prevalence in T2DM decreased in all 

age groups; the decrease was significant in the over 70, 60–69, 40–49, and 30–39 age 

groups (p<0.001). At the same time, in the 30–39 and 40–49 age groups, the number 

of prevalent patients increased significantly in both T2DM and CKD. 
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When comparing by age groups, the proportion of CKD prevalence in T2DM did not 

differ significantly between 2016 and 2020. 

 

Characteristics of CKD prevalence in T2DM between 2016 and 2020 

The proportion of CKD prevalence in T2DM gradually decreased from 9.8% to 6.5% 

(p<0.001), which corresponded to an average of 8.3% considering all patients and the 

entire study period. 

 

4.2 The significance of body composition changes in chronically dialyzed patients 

based on retrospective data analysis 

 

In the study – between 2020 and 2023 – we processed and evaluated the data of a total 

of 765 chronically dialyzed patients. Of the 765 patients, 701 received haemodialysis 

or online haemodiafiltration treatment, and 64 patients received peritoneal dialysis 

treatment. During the study period, a total of 203 patients (26.53%) died.  

 

Survivors versus non-survivors 

When comparing the parameters of survivors and non-survivors, we found that while 

the mean age of survivors was significantly lower, 58 years, the mean age of non-

survivors was 67 years. In both patient groups, the proportion of men was higher. 

According to our results, PD treatment was associated with better outcomes, namely 

improved survival.  

We found that non-survivors were older, more anemic, and more iron-deficient. 

In non-survivors, systemic, subclinical inflammation was more pronounced, 

characterized by elevated CRP and ferritin (positive acute-phase proteins), decreased 

transferrin (negative acute-phase protein), and a consequent catabolic state (low serum 

albumin level) observed in this group. 
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Pre-dialysis serum urea and creatinine levels, as well as dry weight, normal hydration 

weight, and pre- and post-dialytic body weight were lower in non-survivors. 

Paradoxically, the body mass index of non-survivors was higher, most likely 

influenced by the fact that these patients were shorter in height. 

Compared with survivors, non-survivors were significantly more hyperhydrated, 

primarily in the post-dialytic period and in the extracellular compartment.  

Interestingly, both the weekly average pre-dialytic systolic (AW preSBP) and pre-

dialytic diastolic blood pressure (AW preDBP) values were lower among non-

survivors. 

In non-survivors, the urea distribution volume (Vurea), total body water (TBW), 

extracellular water (ECW), and intracellular water (ICW) were lower. 

Non-survivors had lower lean tissue index (LTI), lean tissue mass (LTM), relative 

lean tissue mass (relative LTM), and body cell mass (BCM), while the fat tissue index 

(FTI) was higher; however, body fat and adipose tissue mass (ATM) did not differ.  

In some cases, particularly in patients with low muscle mass, high FTI may have 

adverse consequences, as it increases cardiovascular risk and worsens quality of life. 

In other cases – especially in severely malnourished or catabolic patients – it may 

exert a protective effect (obesity paradox).  

Although some significant differences were confirmed in terms of dry weight, ICW, 

and ECW, which may have clinical relevance, these were not consistent across the 

entire study period; therefore, far-reaching conclusions cannot be drawn.  

Regarding normal hydration status, we observed no difference between the two 

treatment modalities, and somewhat surprisingly, the advantage of PD over HD was 

not entirely clear with respect to overhydration either. Nevertheless, the significant 

findings tended to suggest a more favorable effect of PD, even if the picture was not 

entirely uniform. In terms of overhydration and total body water, PD proved to be 

more favorable at several time points. 

No significant difference was confirmed in BMI results between the two dialysis 

modalities; therefore, no conclusions can be drawn.  

 



 
 

10 

 

Presentation of the time kinetics of results between 2020 and 2023 

During the study period (2020–2023), we examined which time-dependent trends 

could be confirmed for HD and PD patients, respectively.  

While haematocrit showed an increasing trend in both treatment groups, haemoglobin 

decreased in HD patients but remained unchanged in PD patients. The trend of serum 

iron was the same as that of haemoglobin. Interestingly, regarding transferrin, we 

observed a decrease in HD patients, whereas in PD patients a significant increase was 

found, which should be interpreted in light of transferrin being a negative acute-phase 

protein. 

A difference was also found in CRP: in HD patients, an increasing trend was observed, 

whereas in the PD group no significant trend was detected.  

BMI decreased in the HD group and remained unchanged in PD. 

All post-dialytic overhydration indicators (bOH post, dOH post, eOH ECW post, dOH 

ECW post) showed an increasing trend in HD, while in PD they did not change. 

In the HD group, the fat tissue index (FTI) and relative body fat decreased, while 

relative lean tissue mass (LTM) increased; these parameters did not change in PD. 
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5. DISCUSSION  

Based on our study “Deficiencies in the recognition and reporting of chronic 

kidney disease in patients with type 2 diabetes mellitus in Hungary between 2016 

and 2020” (1) we make the following conclusions:  

 

In our study, we were the first to process and evaluate epidemiological data covering 

the entire Hungarian population regarding CKD associated with T2DM. Based on our 

study, we conclude the following:  

i) CKD associated with T2DM decreased significantly from 2017 to 

2020;  

ii) Considering all prevalent cases, the majority of patients were older 

than 60 years, 70% in T2DM and 90% in CKD;  

iii) Between 2016–2020, the annual prevalence of T2DM increased 

significantly; 

iv) The proportion of CKD prevalence in T2DM was low and decreased 

significantly between 2016–2020. These results suggest insufficient 

recognition and/or insufficient reporting of CKD. 

In our study, it was found that the incidence of CKD in T2DM was already low and 

decreased gradually. A significant decrease was detected from 5.2% to 2.6% in the 

time period 2017-2020.  

Based on our results, the prevalence of T2DM showed an increasing trend, and 

according to previously published data, the prevalence of T2DM also increased in 

Hungary between 2001 and 2016. It is well known that the global prevalence of DM 

is rising progressively every year (24), which was also confirmed in our study. The 

decrease in incidence alongside the simultaneous increase in prevalence may suggest 

that the survival of patients with T2DM is improving, likely due to decreasing 

mortality (25).  
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The prevalence of T2DM increases with advancing age and affects 20–25% of patients 

older than 65 years (24,26,27). In line with this, we also found that a greater proportion 

of prevalent T2DM patients belonged to the older age groups, with their proportion 

reaching 34.1% among those aged 60–69 years and 36.1% among those older than 70 

years. In these elderly patients, underlying CKD occurs more frequently, even without 

T2DM, affecting about one-third of the general population over the age of 65 (1,2,3,4). 

CKD is present in approximately 50% of patients with T2DM 

(28,29,30,31,32,33,34,35), and its prevalence could be even higher (about 60%) in 

those with age over 65 years (36). Our study also confirmed that the prevalence of 

CKD in T2DM is higher in the older age groups, with the majority of patients 

belonging to the 60–69 years (25.8%) and over 70 years (64.4%) categories. 

Based on our results, from 2016 to 2020 the prevalence of CKD in patients with 

T2DM decreased gradually and significantly from 9.8% to 6.5%, and this decrease 

was observed in most age categories. The negative effect of the COVID-19 in 2020 

cannot be excluded; while the prevalence of T2DM continued to increase between 

2016 and 2020, CKD prevalence showed a decline during the same period.  

With the introduction of newer antidiabetic therapies (e.g., SGLT-2 inhibitors, GLP-

1 analogues), effective renoprotection has become possible to prevent CKD or slow 

its progression (10,37,38,39), but it is unlikely that this could explain the low number 

of identified CKD cases, given that their use has only been possible for a relatively 

short time. 

A true decrease in CKD prevalence is also improbable. Our findings rather suggest 

that CKD was underdiagnosed. This is despite the fact that attention to CKD generally 

improves with more frequent eGFR measurement in older patients, especially in DM, 

where annual CKD screening is recommended (13,37,39,40,41).  

Considering the number of registered patients with T2DM in our current study, and 

assuming a prevalence rate of approximately 40% (4,36,42,43), the number of CKD 

patients with T2DM in Hungary would be around 230,000, which is close to the 

internationally estimated figure (44). This patient number is far from the estimated 
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national figure (9). The difference is due to undetected T2DM and the unknown but 

estimatedly high proportion of prediabetes.  

In contrast, it was found that in T2DM prevalence of CKD ranged from 48,902 to 

38,347 during the study period 2016–2020, corresponding to a prevalence of 9.8% to 

5.6%. Based on this comparing our data to the international results a 5-6 fold lower 

prevalence of CKD was detected in our study(36,44). The average proportion was 

8.3%.  

 

Our results show that even among patients with T2DM, awareness regarding CKD is 

low, with therapeutic inertia being typical, which may explain the failure to screen 

for, recognise, or report CKD. The main reasons behind this are the lack of adequate 

knowledge and failure to follow clinical practice guidelines (45,46,47). Furthermore, 

in many cases, CKD diagnosis coding is not carried out even for patients at high risk 

of developing CKD or those with persistently reduced eGFR values (45,48,49,50,51). 

Screening for albuminuria and measuring eGFR are recommended at least annually 

in patients with T2DM (37,39,41). While eGFR testing is performed much more 

frequently, albuminuria screening is generally applied less often (~50%) for detecting 

CKD in T2DM patients (45,46,47).  

In Hungary, assessment of kidney function is part of the routine clinical laboratory 

testing of diabetic patients. Given that eGFR appears to be the main fundamental 

screening parameter for CKD, we believe that in our study the insufficient recognition 

and underreporting of CKD, rather than inadequate testing of T2DM patients, was the 

underlying issue. 

The strengths of our study include that it was conducted on a national level, processing 

a big data volume from the central registry, and analyzing age- and sex-specific 

distributions.  

Our study also has limitations. CKD was defined on the basis of diagnosis codes, in 

the absence of laboratory eGFR and albuminuria measurement data, which may 

underestimate the true number of cases. It is well known that data derived from 

administrative sources have low sensitivity in CKD research (52,53,54). However, 
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even such non-validated data are valuable for describing epidemiological trends. In 

this retrospective, database study, we did not have clinical data available regarding 

lifestyle habits, e.g. glycemic control, duration of DM, CKD stages, nor did we 

examine mortality. Patients with T2DM treated only with lifestyle modification were 

not included in our analysis. 

In summary, we can conclude that this CKD-EPI-HUN trial is the first which provides 

nationwide data in Hungary upon the epidemiology of CKD in T2DM using database 

analysis. Both the incidence and prevalence of CKD proved to be low and decreased 

significantly among patients with T2DM in Hungary between 2016 and 2020, which 

indicates insufficient recognition and/or reporting of CKD in Hungary. Our results 

support the urgent need to improve CKD awareness and to bring attention to 

identifying affected CKD patients among patients with T2DM. 

 

5.2 The significance of body composition changes in chronically dialyzed patients 

based on retrospective data analysis   

 

Based on the associations between body composition and mortality data in dialyzed 

patients, our findings are as follows:  

 

i) Of the 765 chronically dialyzed patients studied, a total of 203 patients 

(26.5%) died during the 42-month observation period. Their average age was 

significantly higher than that of survivors; they were more anemic, more 

hyperhydrated, and more iron-deficient. The sex ratio was the same between 

survivors and non-survivors, with a predominance of men. 

ii) Regarding mortality, PD treatment was associated with better outcomes, i.e. 

improved survival, compared to HD. 

iii) In non-survivors, the urea distribution volume (Vurea), total body water 

(TBW), extracellular water (ECW), and intracellular water (ICW) were lower. 

Lean tissue index (LTI), lean tissue mass (LTM), relative lean tissue mass 

(relative LTM), and body cell mass (BCM) were also lower, while fat tissue 
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index (FTI) was higher, although body fat and adipose tissue mass (ATM) did 

not differ. 

iv) In HD treatment, laboratory results indicative of subclinical inflammation 

showed an increasing trend compared with PD. In the HD group, fat tissue 

index (FTI) and relative body fat decreased, while relative lean tissue mass 

(LTM) increased; these parameters did not change in PD. 

 

Based on our 42-month retrospective analysis, significantly better survival was 

confirmed with PD treatment. In non-survivors, systemic subclinical inflammation 

was more pronounced, with elevated CRP and ferritin (positive acute-phase proteins), 

decreased transferrin (negative acute-phase protein), and a consequent catabolic state 

(low serum albumin). It is well known that dialysis-related infections and chronic 

inflammation caused by oxidative stress accelerate catabolic processes, further reduce 

muscle mass, and lead to the development of malnutrition-inflammation-

atherosclerosis (MIA) syndrome, which markedly increases mortality (55,56).  

In our study, paradoxically, the body mass index of non-survivors was higher 

compared to survivors, which could largely be explained by the shorter stature of 

deceased patients (17).  

Non-survivors had lower lean tissue index (LTI), lean tissue mass (LTM), relative 

lean tissue mass (relative LTM), and body cell mass (BCM), but higher fat tissue index 

(FTI), while body fat and adipose tissue mass (ATM) did not differ (17). This may be 

detrimental – especially in the presence of low muscle mass – because it increases 

cardiovascular risk, but in other cases it may have a protective effect (the obesity 

paradox), particularly in severely malnourished or catabolic patients. 

In non-survivors, lower dry weight, serum urea nitrogen, and creatinine results were 

observed.  

Interestingly, the weekly average of both the pre-dialytic systolic blood pressure (AW 

preSBP) and the pre-dialytic diastolic blood pressure (AW preDBP) were lower 

among non-survivors (17,18,57).  
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Regarding the parameters examined between 2020 and 2023, haematocrit, 

haemoglobin, and serum iron levels were consistently higher in the PD group 

compared to the HD group. There was no difference regarding normal hydration. 

Serum ferritin levels were consistently lower in the PD group, suggesting that in this 

analysis ferritin behaved more as a positive acute-phase protein than as a marker of 

iron metabolism.  

With respect to dialysis adequacy (Kt/V), there was no difference between survivors 

and non-survivors. It is important to emphasize that Kt/V values were appropriate, 

well within the target range (17).   

In our study – consistent with the literature – intact parathyroid hormone (iPTH) levels 

were lower in the PD group compared to HD.  

 

Limitations and strengths of the study  

Our study had several limitations. The study period was determined arbitrarily; during 

this time, all patients chronically dialyzed at our center were included, and their data 

were processed without forming specific subgroups in advance. Another limiting 

factor was that the study period overlapped with the COVID pandemic. 

The strength of our study lies in its homogeneity, which in our case means that patients 

were treated by the same professional team, under identical medical principles, 

perspectives, quality indicators, and expectations. 
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6. CONCLUSIONS  

The CKD-EPI-HUN trial is the first national, retrospective, database-based analysis 

in Hungary, which gives new data on the epidemiology of CKD associated with 

T2DM. We examined the incidence and prevalence of T2DM, CKD, and CKD 

developing in T2DM from 2016 to 2020.  

Based on our results, we found that CKD awareness is lower in T2DM patients, CKD 

screening is often omitted, and the recognition of the disease is insufficient. Diabetic 

chronic kidney disease qualifies as an underdiagnosed condition, with inertia, 

deficiencies in reporting and coding, insufficient adherence to guidelines, and the 

effect of the COVID-19 being potential contributing factors. 

Our findings indicate the need for better evaluation and identification of CKD patients 

with T2DM. Early recognition of CKD is a key strategy in preventing kidney disease, 

its progression, and associated complications, which have serious consequences for 

survival, quality of life, and healthcare expenditures.  

Our research highlights the importance of CKD screening and recognition in T2DM 

and emphasizes that urgent action is required in this field. Awareness of kidney 

disease must be increased. It is essential to regularly update clinical guidelines and 

ensure full compliance. A monitoring system needs to be established and the 

introduction of new therapies encouraged. 

 

In our dialysis population, we studied the end stage of CKD, the metabolic status of 

chronically dialyzed patients, mortality, and the associations of hydration and 

inflammatory markers. We examined mortality differences between HD and PD 

patient populations and evaluated body composition test results between survivors and 

non-survivors.  

Our findings concerning dialyzed patients provide evidence – supported also by the 

literature – that in the treatment of dialysis patients, simultaneous consideration of 

body composition, nutritional status, and the characteristics of systemic subclinical 

inflammation can contribute to better management and improved survival. 
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Based on these results, we consider it essential to regularly perform comprehensive 

and comparative assessments of body composition – objective evaluation of muscle 

mass, fat mass, and dry weight – since this is crucial in the treatment of dialysis 

patients. It is also important to note that this method is simple to carry out and 

inexpensive.   

The main significance of the study data lies in showing that with knowledge of these 

parameters, nutritional and metabolic status, SHPT, and uraemic metabolic and 

hydration status can be improved in an individualized and complex way through 

adequate and high-quality dialysis treatment.   

With these measures, the survival of dialysis patients can be substantially influenced, 

primarily through the prevention of CVD – the factor most critical to life expectancy 

– by slowing disease progression and reducing complications, thereby making the 

treatment of dialysis patients more cost-effective. 
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7. THESES  

I. “Deficiencies in the diagnosis and reporting of chronic kidney disease 

among patients with type 2 diabetes mellitus in Hungary between 2016 

and 2020” (1) 

 

1. The number of incident T2DM patients decreased significantly, while the 

number of incident CKD patients decreased gradually during the study period.  

The prevalence of T2DM increased gradually between 2016 and 2020, then 

declined in 2020. 

 

2. The prevalence of CKD in T2DM decreased significantly between 2016 and 

2020 and was lowest in 2020. 

 

3. Regarding sex distribution, the proportion of women was higher among 

prevalent T2DM patients in every study year, and similarly, in every study 

year the proportion of women was greater among CKD patients as well.   

 

4. With respect to age, the prevalence of T2DM was higher in the older age 

groups in every study year.  The biggest proportion of all prevalent T2DM 

patients belonged to the 60–69 years and over 70 years age groups, with 

36.1% in the latter. 

In every study year, the prevalence of CKD was higher in older age groups. 

Considering all prevalent CKD patients, the majority were over 70 years old, 

followed by the 60–69 years age group. 

In patients over 70 years, the prevalence of CKD in T2DM patients was higher 

in older age groups in every study year, with the highest values observed. 

 

5. Based on data from the NEAK database, the recognition of diabetic chronic 

kidney disease was characterized by the fact that the prevalence ratio of CKD 
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in T2DM decreased gradually and significantly from year to year from 2016 

to 2020.  

 

II. The significance of body composition changes in chronically dialyzed 

patients based on retrospective data analysis   

  

1. Non-survivors were significantly more anemic, more iron-deficient, and 

more hyperhydrated compared to survivors. 

2. Serum ferritin and CRP levels were consistently lower in the PD group, 

while serum albumin levels were lower at several time points compared 

with HD.  

 

3. In non-survivors, the urea distribution volume (Vurea), total body water 

(TBW), extracellular water (ECW), and intracellular water (ICW) were 

lower.  

Lean tissue index (LTI), lean tissue mass (LTM), relative lean tissue mass 

(relative LTM), and body cell mass (BCM) were also lower, while fat tissue 

index (FTI) was higher, although body fat and adipose tissue mass (ATM) 

did not differ. 

4. In HD treatment, laboratory results indicative of subclinical inflammation 

showed an increasing trend compared with PD.  

In the HD group, FTI and relative body fat decreased, while relative LTM 

increased; these parameters did not change in PD. 
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