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Abstract
Objective. This research delves into decompensated heart failure (DHF), aiming to comprehensively evaluate and compare 
biomarkers within a tertiary care center. Recognizing DHF's clinical challenges and high morbidity and mortality rates, the 
study seeks to enhance understanding and shed light on underlying mechanisms, particularly the role of biomarkers. 
Methodology. Utilizing a retrospective cohort design, the study spans electronic health records from 2010 to 2022. 
Ethical considerations, including IRB approval and informed consent, are paramount. Biomarkers such as cardiac troponins, 
B-type natriuretic peptide (BNP), and C-reactive protein (CRP) undergo rigorous assessment via advanced laboratory 
techniques. Statistical analyses, encompassing t-tests and ANOVA, provide a robust foundation for discerning patterns 
and correlations. This study includes 200 patients diagnosed with DHF (experimental group) and 200 control patients 
without DHF (control group).
Results. Baseline characteristics highlight subtle differences between DHF patients (experimental group) and controls. 
Biomarker analysis reveals statistically significant elevations in cardiac troponins, BNP, and CRP in DHF cases compared to 
controls. The mean levels in survivors and non-survivors underscore the potential prognostic value of these biomarkers. 
ANOVA results suggest no significant differences in age, gender distribution, and BMI between the groups, reinforcing the 
robustness of the findings. 
Conclusion. This study significantly contributes to DHF management insights, emphasizing the diagnostic and prognostic 
potential of biomarkers. The observed disparities in biomarker levels, coupled with consistent baseline characteristics, 
provide valuable insights for clinical considerations and future research in DHF management. The nuanced interpretation 
of results not only expands knowledge of DHF but also offers actionable insights for clinicians dealing with this complex 
condition. The study's comprehensive approach, combining clinical, demographic, and biomarker data, lays a strong 
foundation for future investigations and interventions in DHF.
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Introduction

Decompensated heart failure (DHF) represents a 
critical stage in the progression of heart failure, char-
acterised by the inability of the heart to maintain ad-
equate blood circulation. This multifaceted clinical 
syndrome poses significant challenges in its diagno-
sis and management. As highlighted by Johnson et al, 
DHF is connected with high morbidity and mortality, 
emphasizing the urgency to enhance our under-
standing of its underlying mechanisms [1]. A compre-
hensive overview of DHF is imperative, considering 
the dynamic nature of this condition and its profound 

impact on patients' quality of life. The significance of 
biomarkers in the context of decompensated heart 
failure cannot be overstated. Biomarkers serve as 
measurable indicators that reflect various physiolog-
ical and pathological processes occurring within the 
heart. They play a pivotal role in the timely identifi-
cation, risk stratification, and management of DHF. 
Recent studies by Smith et al. (2018) have under-
scored the crucial role of biomarkers in providing 
valuable insights into the pathophysiological changes 
associated with heart failure. Biomarkers facilitate 
not only accurate diagnosis but also enable the mon-
itoring of disease progression and treatment efficacy, 
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contributing to a more personalized and effective pa-
tient care approach.

The exploration of biomarkers in DHF aligns with 
contemporary efforts to refine diagnostic approaches 
and therapeutic interventions. As emphasized by 
Brown and Jones (2013), a nuanced understanding of 
the molecular and biochemical markers associated 
with DHF is paramount for tailoring interventions to 
individual patient needs [2]. This research endeavour 
aims to synthesize existing knowledge on biomarkers 
in DHF, shedding light on their potential as diagnostic 
and prognostic tools. By amalgamating findings from 
various studies, this research seeks to address gaps in 
the current understanding and contribute to the 
evolving landscape of DHF management.

In recent years, an array of biomarkers has 
emerged, each presenting unique advantages and 
challenges. The studies conducted by Lee et al. (2016) 
and Garcia et al. (2019) have explored specific bio-
markers like B-type natriuretic peptide (BNP) and car-
diac troponins, elucidating their roles in DHF diagno-
sis and risk stratification [3,4]. These biomarkers, 
among others, hold promise in providing a more com-
prehensive and precise assessment of DHF. However, 
it is essential to critically evaluate their performance, 
considering factors such as sensitivity, specificity, and 
the influence of comorbidities. This research endeav-
ours to conduct a meticulous comparison of these bio-
markers, offering insights that can guide clinicians in 
optimal decision-making for DHF patients.

In conclusion, an intricate understanding of de-
compensated heart failure is imperative to advance 
clinical practices and enhance patient outcomes. Bio-
markers, as integral components of this paradigm, 
offer a promising avenue for refining diagnostic pre-
cision and prognostic accuracy. By delving into the 
current body of knowledge surrounding DHF and 
biomarkers, this research seeks to contribute to the 
growing discourse on heart failure management. The 
subsequent sections will delve into the methodologi-
cal approaches, key biomarkers, and comparative 
analyses, providing a comprehensive exploration of 
this critical aspect of cardiovascular research.

METHODOLOGY

Study design and population selection
In the pursuit of evaluating and comparing bio-

markers in decompensated heart failure within a ter-
tiary care centre, a meticulously crafted study design 
was implemented, considering the intricate nature of 
cardiac conditions. A retrospective cohort design was 
adopted, drawing data from electronic health records 
spanning a defined period, allowing for a comprehen-
sive analysis of biomarker trends in a real-world clin-
ical setting. The study population comprised individu-
als diagnosed with decompensated heart failure at 

the tertiary care centre during the specified time-
frame. This study includes 200 patients diagnosed 
with DHF [experimental group] and 200 control pa-
tients without DHF [control group].This sample size 
was selected to ensure sufficient power to detect sig-
nificant differences in biomarker levels between the 
two groups and to provide reliable statistical analysis.

Ethical considerations and informed consent
In conducting research on the Evaluation and 

comparison of Biomarkers in decompensated heart 
failure in a tertiary care centre, ethical considerations 
and informed consent are paramount. Adhering to 
ethical principles ensures the protection of partici-
pants' rights and well-being. Prior to commencing the 
study, approval was obtained from the institutional 
review board (IRB) of the tertiary care centre, follow-
ing established ethical guidelines [5]. Participants 
were provided with comprehensive information re-
garding the study's purpose, procedures, potential 
risks, and benefits. Emphasizing voluntary participa-
tion, informed consent was obtained from all individ-
uals involved, ensuring they possessed a clear under-
standing of their involvement and the right to 
withdraw at any stage without consequences [6]. The 
research team is committed to maintaining confiden-
tiality and anonymity, securely storing collected data 
to prevent unauthorized access. Additionally, periodic 
ethical reviews will be conducted throughout the 
study to assess ongoing adherence to ethical stand-
ards. Upholding ethical principles is fundamental to 
the credibility and validity of the research, fostering 
trust between researchers and participants while 
safeguarding the integrity of the study [7,8].

Data collection and biomarker assessment
In this study, we conducted a rigorous evaluation 

and comparison of biomarkers associated with de-
compensated heart failure (DHF) within a tertiary 
care center. The materials and methods encompassed 
a retrospective analysis of patient data, focusing on 
Biomarkers considered included cardiac troponins, 
B-type natriuretic peptide (BNP), and individuals di-
agnosed with DHF at the tertiary care centre between 
the years 2010 and 2022. C-reactive protein (CRP). We 
assessed these biomarkers using state-of-the-art labo-
ratory techniques, ensuring precision and reliability 
in our measurements.

Statistical analysis
Encompassing the statistical methodologies ap-

plied, this section delineates the analytical tools and 
techniques used to compare biomarker levels among 
the study participants. Statistical rigor is crucial for 
deriving meaningful conclusions from the gathered 
data [9,10].
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RESULTS AND DISCUSSION

The study focuses on evaluating and comparing 
biomarkers in decompensated heart failure within a 
tertiary care centre. The selected population for this 
research comprises patients diagnosed with decom-
pensated heart failure who sought medical care at 
the specified tertiary care centre. The baseline char-
acteristics of these patients were comprehensively 
examined, encompassing demographic details, clini-
cal history, and relevant medical parameters detail-
ing the baseline characteristics is presented below 
(Table 1).

TABLE 1. Baseline characteristics of patients
Characteristic  Age 

(years)
Gender 
(M/F)

BMI (Body Mass 
Index) (kg/m²) 

Experimental group 62.4    45/55    28.1   
Control group   64.2    40/60   27.8 

Table 1 presents the baseline characteristics. In 
assessing the age, gender distribution, and BMI of the 
patients, the experimental group exhibited an aver-
age age of 62.4 years, with a gender distribution of 
45% male and 55% female, and a mean BMI of 28.1 
kg/m². Conversely, the control group had an average 
age of 64.2 years, a gender distribution of 40% male 
and 60% female, and a mean BMI of 27.8 kg/m².

TABLE 2. Comparative biomarker analysis of patients and 
control group: significance and trends
Biomarker  DHF 

patients
Control 
group 

Statistical 
significance 

Cardiac Troponins Elevated  Normal Significant 
BNP (Brain Natriuretic 
Peptide) levels Elevated  Normal Significant 

CRP (C Reactive Protein) 
levels Elevated  Normal Significant 

The data analysis involved a comprehensive exa
mination of biomarker levels in DHF patients, aim
ing to discern patterns and correlations. Results in
dicated a statistically significant elevation in cardiac 
troponins and BNP levels in DHF cases compared to 
a control group. Additionally, CRP levels demonstra
ted a notable increase, suggesting a potential associ
ation with inflammatory processes in DHF. The sta
tistical analysis, employing methods such as t-tests 
and ANOVA, supported these findings, establishing 
a robust foundation for biomarker comparisons.

TABLE 3. Data analysis of biomarkers and mortality
Biomarker  Mean 

(Survivors)
Mean 
(Non-survivors)

p-value

Cardiac Troponins 0.05 ng/mL 0.15 ng/mL <0.001
B-type Natriuretic 
Peptide (BNP) 300 pg/mL 800 pg/mL <0.001

C-reactive Protein (CRP) 3 mg/L 12 mg/L <0.001

Table 3 provides the mean levels of cardiac tro-
ponins, B-type natriuretic peptide (BNP), and C-reac-
tive protein (CRP) in both survivors and non-survi-
vors, along with the corresponding p-values indica- 
ting statistical significance. The data underscores the 
potential prognostic value of these biomarkers in 
predicting mortality in decompensated heart failure 
cases. 

Statistical analysis
The statistical analysis employed ANOVA to dis-

cern any significant variations in biomarkers be-
tween the two groups. This analytical approach al-
lows for a robust examination of the observed 
differences, considering factors such as age, gender, 
and BMI. The results of this statistical evaluation will 
contribute crucial insights to the understanding of 
biomarker disparities in decompensated heart fail-
ure within the specified tertiary care centre.

To further scrutinize the data, an analysis of vari-
ance (ANOVA) was employed to assess the statistical 
significance of variations in age, gender distribution, 
and BMI between the experimental and control 
groups. The ANOVA results, depicted in the table be-
low, provide insights into potential differences 
among these baseline characteristics.

TABLE 4. Statistical analysis of baseline characteristics: ANOVA 
results for age, gender, and BMI
Characteristic F-Value p-Value
Age (years) 1.34 0.263
Gender (M/F) 0.81 0.378
BMI (kg/m²) 0.94 0.341

The F-value indicates the degree of variation, 
while the p-value determines the statistical signifi-
cance. A higher F-value suggests greater differences, 
and a p-Value less than the conventional threshold 
(e.g., 0.05) implies statistical significance.

-	 For age, the p-value is 0.263, indicating that 
there is no statistically significant difference in 
age between the experimental and control 
groups (as it is greater than 0.05).

-	 Similarly, for gender and BMI, the p-values are 
0.378 and 0.341, respectively. Both are greater 
than 0.05, suggesting no statistically significant 
differences in gender distribution and BMI be-
tween the groups.

In summary, based on the p-values, the ANOVA re-
sults suggest that there are no statistically significant 
differences in age, gender distribution, and BMI be-
tween the experimental and control groups.

The investigation into biomarkers in decompen-
sated heart failure (DHF) within a tertiary care cen-
tre yielded valuable insights into the baseline char-
acteristics and potential prognostic indicators for 



Romanian Medical Journal – Volume 71, No. 2, 2024 119

mortality. The study, focusing on patients seeking 
medical care at the specified tertiary care centre, 
meticulously examined demographic details, clini-
cal history, and relevant medical parameters, laying 
the groundwork for a comprehensive analysis. Ta-
ble 1 succinctly presents the baseline characteris-
tics, revealing subtle differences in age, gender dis-
tribution, and BMI between the experimental and 
control groups.

The experimental group, comprising DHF pa-
tients, exhibited an average age of 62.4 years, with a 
slightly higher percentage of females (55%) and a 
mean BMI of 28.1 kg/m². In contrast, the control 
group, without DHF, had an average age of 64.2 years, 
a slightly higher percentage of females (60%), and a 
marginally lower mean BMI of 27.8 kg/m². These var-
iations, although not stark, lay the foundation for a 
nuanced understanding of the study population.

Moving to Table 2, the comparative biomarker 
analysis underscores the significance of cardiac tro-
ponins, B-type natriuretic peptide (BNP), and C-reac-
tive protein (CRP) in DHF. The notable elevation in 
these biomarkers in DHF patients, compared to the 
control group, implies their potential diagnostic rele-
vance. This observation is substantiated by the statis-
tical significance determined through methods such 
as t-tests and ANOVA, reinforcing the robustness of 
the findings.

Table 3 delves into the potential prognostic value 
of these biomarkers by examining their mean levels 
in both survivors and non-survivors. The stark differ-
ences in mean levels between these groups, coupled 
with low p-values, suggest that elevated cardiac tro-
ponins, BNP, and CRP may serve as indicators for pre-
dicting mortality in decompensated heart failure cas-
es. This revelation holds clinical implications, high- 
lighting the importance of early detection and inter-
vention based on biomarker profiles.

In Table 4, the subsequent statistical analysis us-
ing ANOVA focused on variations in age, gender dis-
tribution, and BMI between the experimental and 
control groups. The F-values and p-values provide a 
quantitative framework for assessing these differ-
ences. The higher F-value for age (1.34) suggests min-
imal variation, corroborated by the non-significant 
p-value (0.263). Similarly, the F-values for gender dis-
tribution (0.81) and BMI (0.94) align with their re-
spective non-significant p-values (0.378 and 0.341). 
These results collectively imply that age, gender dis-
tribution, and BMI do not significantly differ between 
the experimental and control groups.

Limitations
This study has several limitations. The retrospec-

tive design depends on previously recorded data, 

which may contain inconsistencies or missing values, 
affecting data accuracy. Conducted in a single ter-
tiary care center, the findings may lack generalizabil-
ity to other settings. The sample size, while substan-
tial, might still be inadequate to capture all potential 
variations. Temporal changes in medical practices 
over the study period could influence results. Poten-
tial confounders like treatment variations and co-
morbid conditions were not controlled for. Variabili-
ty in laboratory techniques over time might introduce 
measurement inconsistencies. Survivor bias is a con-
cern, as survivors might differ significantly from 
non-survivors. The study lacks longitudinal data, lim-
iting insights into biomarker changes over time. Ad-
ditionally, it only evaluates a limited number of bio-
markers, missing out on a broader scope that could 
provide a more comprehensive assessment of DHF.     

CONCLUSION

This study offers significant insights into the role 
of biomarkers in decompensated heart failure (DHF) 
within a tertiary care center, emphasizing their diag-
nostic and prognostic potential. The retrospective 
analysis of 200 DHF patients and 200 controls high-
lighted substantial elevations in cardiac troponins, 
B-type natriuretic peptide (BNP), and C-reactive pro-
tein (CRP) levels among DHF patients. These bio-
markers demonstrated a clear association with dis-
ease severity and mortality, underlining their value 
in clinical practice for early detection and risk strati-
fication.

Nevertheless, the study's comprehensive ap-
proach, combining clinical, demographic, and bio-
marker data, lays a strong foundation for future re-
search. It underscores the necessity of larger, 
multi-center prospective studies to validate these 
findings and expand the biomarker panel to include 
other relevant indicators. Addressing the identified 
limitations in future research will enhance the un-
derstanding of DHF and improve biomarker utility in 
clinical settings. 

 In conclusion, this study significantly contributes 
to the growing body of knowledge on DHF, providing 
valuable insights that can inform clinical deci-
sion-making and patient management strategies. The 
diagnostic and prognostic potential of cardiac tro-
ponins, BNP, and CRP in DHF is evident, offering ac-
tionable information for clinicians dealing with this 
complex condition. Future studies should build on 
these findings to refine and optimize the use of bio-
markers in DHF management, ultimately improving 
patient outcomes.
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