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Introduction
Rheumatic heart disease (RHD) is a foremost acquired 
cardiovascular condition among young adults and children 
in middle- and low-income countries, the certain people 
in higher-income countries are also at risk. RHD affects 
over 40 million individuals globally and around 3 lakh 
mortality is noticed annually, especially in developing 
countries.[1] RHD results from progressive inflammation 
leading to damage in valves by group A Streptococcus 
pneumonia. This heart disease can be largely mitigated 
by secondary antibiotic prophylaxis (SAP).[2] Arvind et al., 
2022 highlighted the upsurge of RHD and considered it to 
be a significant substantial health burden in developing 
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Present study intends to ascertain the relationship between the serum inflammatory markers in patients 
with rheumatic heart disease (RHD), which includes interleukin-6, C-reactive protein, NT-proBNP and 
troponin I (TnI). 108 RHD patients were assessed, who visited Dhanya Cardiac Centre for regular check-ups. 
The patient’s concern regarding the use of their samples for this study has been acknowledged. Quantitative 
analysis of biomarkers such as IL-6, CRP, NT-pro BNP, and troponin I was performed. The findings revealed 
a significant upsurge in IL-6 and CRP levels in the pre-operative patients as compared with post-operative 
patients. Alternatively, NT-pro BNP and troponin I levels didn’t show a significant upsurge in pre-operative 
patients, while these markers were elevated in the initial stage of the post-operative period. Our findings 
provide insight on numerous factors and biomolecules that might assist as potential markers related to the 
progression of rheumatic fever (RF) and RHD. Moreover, a follow-up study including a larger population 
is essential, as it could assist clinicians in predicting any predisposition to RHD.
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A B S T R A C TA R T I C L E  I N F O

countries like India.[3] Universally, there is a noticeable 
upsurge in the frequency and prevalence rates of RHD 
among children than adults, commonly in the age group of 
10 to 14 years. Moreover, it is noticed that female cases are 
significantly higher than males during the study period.[4]

In reaction to infections and tissue injury, IL-6 is rapidly 
and temporarily synthesized. It enhances host defense by 
inducing acute phase responses, hematopoiesis, and an 
immunological response.[5] Interleukin-6 (IL-6) serves 
dual roles as both an anti-inflammatory myokine and 
a pro-inflammatory cytokine. The IL-6 gene in humans 
encodes it.[6] When certain microbial compounds known 
as pathogen-associated molecular patterns (PAMPs) 
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are present, macrophages release IL-6. Since a decade 
ago, researchers have been trying to determine whether 
the onset of atrial fibrillation triggers inflammatory 
consequences or whether an inflammatory condition 
that already exists encourages the maintenance of 
atria arrhythmias.[7] Low-grade inflammation has been 
reported to be both a reaction and a necessary component 
of the underlying arrhythmic process. High serum levels 
of interleukin-6 (IL6) and high-sensitivity C-reactive 
protein (hs-CRP) indicate the presence of a persistent 
inflammatory condition in individuals suffering from 
chronic rheumatic valvular heart disease. Secondary 
protection of rheumatic fever.[8] However, it is unclear 
how it affects this inflammatory condition. Therefore, 
we set out to investigate how LAP affected IL-6 and 
CRP, two inflammatory indicators, in individuals with 
long-lasting rheumatic heart illness conditions.[9] An 
international cause of early heart failure is rheumatic 
heart disease (RHD).[10] Valvular regurgitation, which 
causes ventricular distention and may result in the 
production of amino-terminal pro-brain natriuretic 
peptide (NT-proBNP), is a characteristic of early RHD. 
Significance troponin I (TnI) serves as an indication for 
the diagnosis of viral myocarditis and ischemic myocardial 
damage.[11] Cardiac-specific biomarkers, including BNP 
(B-type natriuretic peptide) and its precursor NT-pro BNP, 
are also valid in measuring heart failure extremity often 
seen in RHD individuals. Furthermore, the incidence of 
anti-streptococcal antibodies, including anti-streptolysin 
O (ASO) and anti-DNase B, assists as a signal of recent 
streptococcal contamination, which can lead to the 
commencement of rheumatic fever.[12] When combined, 
these biomarkers provide a holistic strategy to managing 
RHD, encompassing everything from early detection to 
tracking the course of the disease and its response to 
therapy.[13,14] Their varied usefulness in clinical practice, 
however, emphasizes the need for additional study to 
confirm their diagnostic and prognostic relevance at 
various illness stages.[15] The persistence of the present 
research work is to determine the correlation among the 
serum levels of inflammation indicators in individuals with 
RHD, which includes interleukin-6, NT-pro BNP, C-reactive 
protein, and troponin I (TnI).

Materials And Methods

Selection of Patients
We included 108 patients who visited Dhanya Cardiac 
Centre, Alagapuram, Salem, Tamil Nadu, for regular 
check-ups. The patient’s concern regarding the use of 
their samples for this study has been acknowledged. 
Pre-operative and post-operative groups were created 
from all of the patients. The patients were split into two 
groups: Group C, which consisted of ten healthy persons, 
and group A, which consisted of 45.4% pre-operative 
patients with RHD and group B, which consisted of 54.6% 

patients with the same condition. Every patient underwent 
a thorough physical examination, ECG and medical history. 
The research adheres to guidelines from the Institutional 
Ethical Committee, Vinayaka Mission’s Kirupananda 
Variyar Medical College and Hospitals for human subject 
research, ensuring informed consent and confidentiality 
of participants. Approval reference number (VMKVMC&H/
IEC/21/008) has been granted for the study’s duration.

Experimental Design
The basis for this research is a retrospective analysis of 
clinical data that was gathered prospectively. The study 
included patient candidates for heart operations over a 
four-year period (February 2018 - February 2023), with 
the following exclusion criteria not applying: emergency 
surgery, congenital heart diseases, deep hypothermia, 
presence of tumors or autoimmune diseases, and clinical 
signs of infections. Trained staff members prospectively 
gathered the clinical data and entered the min into the 
electronic database of the Dhanya Cardiac Center. Staff 
members prospectively gathered the clinical data and 
entered them into the electronic database of the Dhanya 
Cardiac Center.

 Clinical Examination and History
Every patient who visits for a routine check-up has a 
preliminary examination performed and a complete 
history collected.

Echocardiography Data
Echocardiography has been demonstrated to be more 
accurate and sensitive than auscultation. Echocardiography 
detects subclinical RHD even when there is no pathological 
heart murmur.[16] A safe, painless procedure that 
doesn’t expose the patient to dangerous radiation is 
portable echocardiography. We collected samples from 
individuals who had been clinically diagnosed with right 
ventricular hypertrophy (RHD) based on the results of 
echocardiography. These patients were divided into two 
groups: pre-operative and post-operative. The valvular 
lesions have affected both groups. In 90% of cases are 
mitral valves, 10% are tricuspid valves, and there are many 
valvular abnormalities.

Biochemical Parameters
In 2 mL of serum were extracted from venous blood 
samples, processed under aseptic conditions, and kept 
at minus 20℃ in preparation for ELISA.[15] ELISA kits 
for human inter leukin-6, high-sensitivity C-reactive 
protein, and benzathine benzyl penicillin were used 
for the ELISA procedures.[17] While enzyme-linked 
immunosorbent assays (ELISA) offer the maximum 
sensitivity and specificity, the current CRP and IL-6 testing 
methods, such as latex cohesion, radial immune diffusion 
and nephelometry, have the common drawback of low 
sensitivity.[18]
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Analysis of C-Reactive Protein
Quantitative analysis of CRP C-reactive protein (CRP) 
is measured using latex-enhanced nephelometry in this 
approach. The foundation of particle-enhanced assays 
is the interaction of a soluble analyte with the matching 
antigen or antibody attached to polystyrene particles. 
Particles with a polystyrene core and a hydrophilic shell 
are utilized to covalently bond anti-CRP antibodies in 
order to quantify CRP. Fluid particles that are covered 
with mouse monoclonal anti-CRP antibodies are assorted 
with a diluted test sample. The CRP existing in the test 
sample will interrelate with the latex substance, which 
results in the development of an antigen-antibody 
composite. After six minutes, light scattering is measured 
through a nephelometric process, with the consequence 
being directly compared to the absorption of the sample 
analytes. An automated blank subtraction is also 
performed. A calibration curve is used to determine 
CRP concentrations. For the calibration curve, a storable 
logit-log function is used to reduce the amount of data. A 
Behring Nephelometer is used for these assays in order to 
determine the quantitative level of CRP.[19]

N-terminal Prohormone of Brain Natriuretic 
Peptide (NT-proBNP) Analysis
Before being tested for NT-pro BNP using approved 
radioimmunoassay, the plasma was kept at-80°C. Using 
electro chemiluminescence (Elecsys NT –pro BNP, 
Roche Diagnostics) as the signal, serum NT-pro BNP was 
evaluated using a double antibody sandwich approach. 
The intra-assay constant of disparity was below 6% for 
both elevated as well as normal and levels. Age and gender 
determine the normal reference values, which range in 
mean from 3.5 pmol/l for men under 50 to 8.4 pmol/l for 
women between 50 and 65.[11]

Cardiac Troponin Test
The purpose of the cardiac troponin I CLIA Kit is to 
quantitatively assess the quantity of human high-
sensitivity cardiac troponin I (hs-cTnT) in serum samples. 
The assay makes use of two antibodies that bind to 
distinct hs-cTnT epitopes using a two-site “sandwich” 
approach. Assay calibrators, controls or patient serum 
samples are immediately introduced to a reaction vessel 
together with biotin-lated hs-cTnT polyclonal antibody 
and streptavidin-coated magnetic particles. In the form 
of “magnetic particles–biotin hs-cTnT antibody-hs-cTnT-
acridinium ester hs-cTnT antibody,” the biotin antibody 
and an immune complex are captured by the magnetic 
particles. While unbound materials are washed away, 
materials bound to the solid beads are kept in a magnetic 
field. Subsequently, the reaction vessel is filled with trigger 
solutions, and the ECL100 analyzer is used to monitor 
the light emission. The concentration of hs-cTnT in the 
sample is proportional to the relative light units (RLU). 

Serumhs-cTnT concentration is the measure of the analyte 
content in the sample, which is obtained using a multi-point 
calibration curve that is stored.[20]

Statistical Analysis
The data that were collected were studied by version SPSS 
23. To regulate statistical significance, the examination 
employed Fisher’s exact test or the Chi-square test for 
unconditional variables, whereas independent t-tests were 
applied to assess continuous outcomes. A p-value > 0.05 
was considered statistically significant.

Results

Relationship Between Plasma C-Reactive Protein 
and Interleukin-6 Concentrations: Valvular 
Inflammation and Impairment
Our research indicates a significant correlation between 
plasma levels of C-reactive protein and interleukin-6, 
as detailed in Table 1. This finding suggests that there 
is a persistent chronic inf lammation affecting the 
cardiac valves. Furthermore, patients exhibiting a more 
pronounced inflammatory response tend to experience 
a quicker progression of valvular dysfunction. The levels 
of C-reactive protein and interleukin-6 are interconnected 
and associated with the inflammatory processes observed 
in patients suffering from chronic rheumatic heart disease. 
Additionally, the average levels of C-reactive protein 
and interleukin-6 were notably elevated in individuals 
diagnosed with chronic rheumatic heart disease, as 
presented in Table 2.

Changes in C-Reactive Protein Levels from Pre-
operative to Post-operative Status
The investigation exposed a significant connotation 
between CRP levels and the status of patients (pre-
operative vs. post-operative) with a p-value of 0.001. 
(Fig. 1) Among pre-operative patients, 40 (81.6%) had 
CRP levels<=5, while only 9 (18.4%) had CRP levels >5. 
In contrast, among post-operative patients, 30 (50.8%) 
had CRP levels<=5, and 29 (49.2%) had CRP levels>5. A 
closer examination of the data indicates a notable shift in 
CRP levels from pre-operative to post-operative status. 
Specifically, there was a decrease in the proportion of 
patients with CRP levels <=5 (from 81.6% pre-operatively 
to 50.8% post-operatively) and a corresponding increase in 
the proportion of patients with CRP levels >5 (from 18.4% 
pre-operatively to 49.2% post-operatively). According 
to these results, CRP levels may be useful biomarkers 
for rheumatic heart disease (RHD), which could have an 
impact on pre-operative evaluation and post-operative 
monitoring. The CRP has been regularly measured in 
relation to the investigation of the hazards of endocarditis 
and post-operative infections. Patients in our hospital 
before heart valve surgery. CRP is tested in individuals 
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Table 1: Statistical correlation of CRP pre-operative & post-operative group

CRP
Total p-value

<=5 >5

Status Pre-operative Count 40 9 49

%within status 81.6% 18.4% 100% 0.001

Post-operative Count 30 29 59

%within status 50.8% 49.2% 100%

Total Count 70 38 108

%within status 64.8% 35.2% 100.0%

Statistical correlation of C-reactive protein (CRP) levels in pre-operative and post-operative groups. Table 1 illustrates the statistical 
correlation analysis between pre-operative and post-operative CRP levels in patients. The columns include mean CRP levels (pre-operative 
and post-operative), standard deviation (SD), correlation coefficient (r), and the p-value. The correlation coefficient indicates the strength 
of the relationship between CRP levels before and after surgery, with a significant p-value of 0.001. This suggests a strong and statistically 
significant association between CRP levels across the pre-operative and post-operative periods, reflecting the influence of surgical intervention 
on inflammation.

Table 2: Comparison 6 in preoperative and post-operative

IL6pgml7
Total p-value

<=7 >7

Status Pre-operative Count 33 16 49

%within status 67.3% 32.7% 100%

Post-operative Count 3 56 59 0.002

%within status 5.1% 94.9% 100%

Total Count 36 72 108

%within status 33.3% 66.7% 100%

Comparison of level of IL-6 in pre-operative and post-operative groups: Table 2 compares IL-6 among pre and post-operative patient 
groups. The columns display the mean IL-6 levels, standard deviation (SD), and statistical values, including the p-value. The comparison 
reveals a statistically significant difference in IL-6 levels between the two groups, with a p-value of 0.002. This indicates that IL-6 levels 
significantly changed following surgery, reflecting the body’s inflammatory response to the surgical procedure.

The bar graph illustrates the percentage distribution of C-reactive protein 
(CRP) levels before (pre-operative) and after surgery (post-operative) on 
the x-axis. The y-axis represents the percentage of patients in each CRP 
category. CRP levels were measured preoperatively and post-operatively, 
with the data categorized into low, moderate, and high CRP levels. 
Differences in CRP levels between pre-operative and post-operative 
statuses highlight the potential impact of surgical intervention on 
inflammation as indicated by CRP percentages.

Fig. 1: Association between pre-operative and post-operative status 
and levels of c-reactive protein

who underwent complex valve surgery following their 
procedure. More obliquely, we discovered that a large 
number of patients exhibited noticeable pre-operative 
elevations in CRP levels. According to our research, 
elevated CRP levels may be as sign of the evolution of valve 
lesions and may have significant therapeutic ramifications. 
This is because treatments aimed at lowering CRP levels 
may help avoid subclinical inflammation and provide 
insight into the course of the disease.

Outcome of IL-6 Levels as Biomarkers in Pre-
operative and Post-operative RHD
The analysis revealed a substantial association between 
IL-6 levels and the status of patients (pre-operative vs. 
post-operative) with a p-value of 0.002 (Table 2). Among 
pre-operative patients, 33 (67.3%) had IL-6 levels <=7, 
while 16 (32.7%) had IL-6 levels >7. In contrast, among 
post-operative patients, only 3 (5.1%) had IL-6 levels 
<=7, while 56 (94.9%) had IL-6 levels>7. A notable 
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The bar graph presents the percentage distribution of patients according 
to Interleukin C (IL-C) levels in pre-operative and post-operative statuses, 
shown on the x-axis. The y-axis represents the percentage of patients in 
each category. Patients are grouped based on IL-C levels (low, moderate, 
and high) measured before (pre-operative) and after surgery (post-
operative). This figure highlights the variation in IL-C levels in relation to 
surgical intervention, providing insights into immune response changes.

Fig. 2: Distribution of patients, by levels of Interleukin C

trend emerges when comparing IL-6 levels between 
pre-operative and post-operative status. There was a 
substantial decrease in the proportion of patients with 
IL-6 levels <=7 (from 67.3% pre-operatively to 5.1% 
post-operatively) and a corresponding increase in the 
proportion of patients with IL-6 levels >7 (from 32.7% pre-
operatively to 94.9% post-operatively) (Fig. 2). Henceforth, 
there is a notable elevation shown in the pre-operative 
case. These findings underscore the potential utility of 
IL-6 levels as biomarkers for rheumatic heart disease 
(RHD), highlighting their relevance in both pre-operative 
assessment and post-operative monitoring.

Outcome of Troponin I Levels and Their Limited 
Role in Differentiating Pre-operative and Post-
operative RHD
Numerous prior investigations have assessed the 
connection between biomarker increases and mortality 
in individuals after heart surgery. In our investigation, the 
median peak troponin I measurement in post-operative 
patients 48 hours after surgery was 2810 ng/liter. The 
analysis revealed no significant association between 
troponin I levels and the status of patients (pre-operative 
vs. post-operative) with a p-value of 0.594 (Table 3). Among 
pre-operative patients, 44 (89.8%) tested negative for 
troponin I, while only 5 (10.2%) tested positive. Similarly, 
among post-operative patients, 51 (86.4%) tested negative 
for troponin I, while 8 (13.6%) tested positive. (Fig. 3) 
There was a slight difference in the proportion of patients 
testing positive for troponin I between pre-operative and 
post-operative status (10.2 vs. 13.6%, respectively), but 
this difference was not statistically significant. These 
results simply that troponin I level in individuals with 
rheumatic heart disease (RHD) could not be a reliable 
biomarker to differentiate between pre-operative and 
post-operative conditions. It serves as a marker for cardiac 
damage in the post-operative state.

NT-pro BNP Levels and Their Limited Diagnostic 
Value in Pre-operative vs. Post-operative RHD
The analysis revealed no significant association between 
NT-pro BNP levels and the status of patients (pre-
operative vs. post-operative) with a p-value of 0.203 
(Table 4). Among pre-operative patients, 46 (93.9%) 
tested negative for NT-pro BNP, while only 3 (6.1%) tested 
positive. Similarly, among post-operative patients, 51 
(86.4%) tested negative for NT-pro BNP, while 8 (13.6%) 
tested positive. Although there was a slight difference 
in the proportion of patients testing positive for NT- pro 
BNP between pre-operative and post-operative status 
(6.1 vs. 13.6%, respectively), this difference was not 
statistically significant (Fig. 4). These findings suggest 
that NT-pro BNP levels may not be reliable biomarkers for 
distinguishing between pre-operative and post-operative 
states in patients with RHD.

The bar graph displays the percentage distribution of patients with 
varying levels of Troponin I before (pre-operative) and after surgery (post-
operative), represented on the x-axis. The y-axis shows the percentage 
of patients in each Troponin I category (normal, elevated, and high). The 
figure illustrates the relationship between operative status and troponin 
I level, indicating changes in cardiac stress or damage due to surgical 
intervention. Differences in troponin I level across the two operative 
statuses provide insights into perioperative cardiac function.

Fig. 3: Association between operative status and levels of troponin I

The bar graph illustrates the percentage distribution of patients with 
varying levels of NT-proBNP (N-terminal pro B-type Natriuretic Peptide) 
before (pre-operative) and after surgery (post-operative) on the x-axis. The 
y-axis represents the percentage of patients in each NT-proBNP category 
(normal, elevated, and high). This figure highlights the association between 
surgical intervention and changes in NT-proBNP levels, which reflect 
cardiac stress and heart function, showing differences in pre-operative 
and post-operative NT-proBNP status.

Fig. 4: Association between operative status and levels of 
NTproBNP
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Table 3: Shows comparison of troponin I in two groups

Troponin I
Total p-value

Negative Positive

Status Pre-operative Count 44 5 49

0.594

%Within status 89.8% 10.2% 100.0%

Post-operative Count 51 8 59

%Within status 86.4% 13.6% 100.0%

Total Count 95 13 108

%within Status 88.0% 12.0% 100.0%

Comparison of Troponin I Levels in two groups: Table 3 describes troponin I levels between two groups: pre-operative and post-operative. 
The columns provide the mean troponin I level, standard deviation (SD), and statistical data, including the p-value. The analysis shows no 
statistically significant difference in Troponin I levels between the two groups, with a p-value of 0.594, indicating that surgical intervention 
did not result in a notable change in Troponin I levels across the two groups.

Table 4: Shows the comparison of NTProBNP in pre-operative and post-operative groups

NTProBNP
Total p-value

Negative Positive
Status Pre-operative Count 46 3 49

0.203

%within Status 93.9% 6.1% 100%
Post-operative Count 51 8 59

%within Status 86.4% 13.6% 100%
Total Count 97 11 108

%Within status 89.8% 10.2% 100%

Comparison of NT-proBNP Levels in pre-operative and post-operative groups: Table 4 demonstrates NT-proBNP (N-terminal pro B-type 
Natriuretic Peptide) levels between pre-operative and post-operative groups. The columns display the mean NT-proBNP levels, standard 
deviation (SD), and relevant statistical values, including the p-value. The comparison shows no statistically significant difference in NT-
proBNP levels between the two groups, with a p-value of 0.203. This suggests that NT-proBNP levels did not significantly change following 
surgery, indicating no major alteration in cardiac stress across the two periods.

Discussion
The purpose of this study is to clarify the function of novel 
biomarkers in patients suffering from RHD. Specifically, 
the levels of c-reactive protein (CRP), interleukin-6 (IL-6), 
troponin I, and NT-proBNP were examined, along with 
their relationships to patient demographics and surgical 
outcome. The patients in this analysis had a mean age 
of 47.5 years, and 57.4% of them were men. The gender 
distribution is significant because it is consistent with 
epidemiological data indicating that RHD affects both 
sexes, albeit to differing degrees and at different ages of 
beginning. The fact that RHD patients range in age from 15 
to 78 years old suggests that the condition is persistent and 
affects people of all ages. Elevated CRP levels are linked 
to both acute and chronic inflammatory conditions, and 
it is a recognized indicator of inflammation. The average 
CRP level in this study was 4.5 mg/L, while a sizable 
percentage of individuals (64.8%) had CRP levels ≤5 mg/L.  
These levels, however, had an average of 2.7 mg/L (p<0.05) 
and were substantially higher in post-operative patients 
than in pre-operative ones. This implies that a surgical 
procedure might cause a systemic inflammatory response, 

which would raise CRP levels. Increased CRP levels after 
heart surgery have also been reported in the past; these 
levels are associated with inflammation and possible side 
effects such as infection or tissue damage. [14,21] Another 
important indicator of inflammation and the immune 
system is IL-6. The study discovered that the mean IL-6 
levels were 17.5 pg/mL. Post-operative patients had 
considered ably greater levels of IL-6 (median 10.0 pg/mL)  
than pre-operative patients (p <0.05). This fits with IL-6’s 
function in the severe stage response, where it is released 
in response to tissue infection and injury, which are 
frequently observed after surgery.[18] IL-6 has the potential 
to be a marker for tracking surgical recovery and identifying 
individuals at risk for problems or protracted inflammation, 
as evidenced by the significant difference in levels 
between pre-operative and post-operative patients.[22]  

This study revealed a noteworthy association among IL-6 
and CRP levels and the status of patients pre-operative 
vs. post-operative. The pre-operative patients showed a 
corresponding increase in the proportion of values.
One well-known biomarker for myocardial damage is 
troponin I. In this study, the mean level was 9.9 ng/L 
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and 88% of the individuals had positive troponin I tests. 
Keller et al. found no substantial alteration in raised 
troponin I levels among patients before and after surgery 
(p>0.05). This specifies that troponin I level might not 
assist as an operative marker for distinguishing between 
two groups in the context of RHD.[23] Contrary to this 
conclusion, troponin levels have been shown to have 
a critical role in the diagnosis and prognosis of acute 
myocardial infarction.[24] On the other hand, regardless 
of the surgical status, myocardial fibrosis and chronic 
stress may result in persistently high troponin levels in the 
context of chronic RHD. A sign of cardiac stress and heart 
failure is NT-pro BNP. In this investigation, the average 
NT-pro BNP level was 202.6 pg/mL. As with troponin 
I, there was no discernible difference in NT-pro BNP 
levels between individuals who underwent surgery and 
those who did not (p>0.05). This is an interesting finding 
because, according to Januzzi et al.(2006), NT-pro BNP 
levels are characteristically higher in heart failure cases 
and are related to the harshness of the condition and its 
projection.[25] Maizel et al. propose that the nonappearance 
of a prominent alteration related to operative status might 
be accredited to the continuing cardiac restoration and 
continued ventricular pressure existing in RHD individuals, 
circumstances that are not quickly transformed by 
surgical interference.[11] Biomarkers like CRP and IL-6 
display fluctuating expression levels in patients before 
and after an operation, signifying their important role 
in pre-operative management. Augmented status of the 
above markers in individuals recovering from surgery may 
be assigned to increased inflammatory responses, which 
could help doctors treat patients more precisely with anti-
inflammatory medications or keep a closer eye on them 
to reduce complications. On the other hand, the absence 
of a discernible fluctuation in troponin I and NT-pro BNP 
implies that these indicators may represent persistent 
myocardial strain instead of sudden modifications 
associated with surgery.[26] Consequently, these indicators 
may have a limited function in the perioperative care of 
RHD despite their importance in other cardiac diseases. 
Overall, this study emphasizes how critical it is to 
comprehend how different biomarkers function differently 
when it comes to RHD. Owing to their notable fluctuations 
in relation to surgical conditions, CRP and IL-6 become 
valuable indicators for post-operative care. On the other 
hand, while crucial for long-term cardiac evaluation, 
troponin I and NT-pro BNP might not offer further 
perioperative information for patients with RHD. The 
analysis revealed no significant association between 
troponin I and NT Pro BNP levels and the status of Pre-
operative patients. Positive correlations were seen in 
postop patients in the acute phase of surgery.

Conclusion
In conclusion, our research highlights key biomolecules 
as potential markers for the development of RF/RHD, 

though further studies in larger populations are needed. 
Post-surgery, CRP levels typically rise but return to 
normal within 7 to 10 days; deviations from this pattern 
may indicate infection or thromboembolic complications. 
Cardiac troponins T and I are now the “gold markers” for 
myocardial injury, aiding in non-invasive diagnosis of 
myocarditis, cardiac contusion, and monitoring treatment 
efficacy. Understanding the inflammatory response can 
help mitigate disease severity, guide vaccine selection, and 
improve preparedness for future outbreaks.

Limitations

Sample Size and Heterogeneity
Although 108 patients were selected in this biomarker 
study, limitations persist in size of the sample and 
heterogeneity of disease stages. Further validation of the 
results requires larger, multi-center research.

Confounding
The biomarker levels of pre-operative and post-operative 
patients differed significantly, according to the study. It 
did not, however, take into consideration any confounding 
variables that can affect biomarker levels, such as the use 
of medications, coexisting diseases, or the harshness of 
lesions in valvular.

Restricted Range
The study concentrated on a small number of biomarkers, 
possibly ignoring further crucial pertinent markers 
that would have added more information about the 
pathogenesis and prognosis of RHD. In order to fully 
reflect the intricate nature of RHD, future research should 
incorporate a larger panel of biomarkers.
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