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Abstract:  
Background: “Hypertensive emergencies are acute, severe elevations in blood pressure accompanied by target 
organ damage, often leading to significant morbidity and mortality. High-sensitivity cardiac troponin (hs-cTn) has 
emerged as a biomarker for detecting myocardial injury and assessing prognosis in these patients. 
Aim: To evaluate the prognostic significance of hs-cTn levels in patients presenting with hypertensive 
emergencies. 
Methodology: This hospital-based observational study included 80 adult patients with hypertensive emergencies 
admitted to the Department of General Medicine, Patna Medical College and Hospital, India. Patients were 
stratified into normal and elevated hs-cTn groups. Clinical parameters, target organ damage, and in-hospital 
outcomes were recorded. ROC curve analysis assessed hs-cTn’s predictive value for mortality. 
Results: Patients with elevated hs-cTn were older, had higher prevalence of diabetes, longer hypertension 
duration, and more severe hemodynamic and renal impairment. They exhibited significantly greater target organ 
damage, including acute heart failure (45% vs. 15%), acute kidney injury (50% vs. 20%), hypertensive 
encephalopathy (35% vs. 12.5%), and advanced retinopathy (40% vs. 17.5%). Elevated hs-cTn was associated 
with longer hospital stay, increased ICU admission, mechanical ventilation, and higher in-hospital mortality (25% 
vs. 5%). ROC analysis showed AUC of 0.82, with 83.3% sensitivity and 75% specificity for predicting mortality. 
Conclusion: Elevated hs-cTn is a strong prognostic marker in hypertensive emergencies, enabling early risk 
stratification and guiding intensive management. 
Keywords: Hypertensive emergency, high-sensitivity troponin, myocardial injury, prognostic marker, in-hospital 
outcomes. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Hypertensive emergencies are a critical subgroup of 
acute hypertension that involves severe hyperten-
sion with the presence of acute damage of target or-
gans [1]. These conditions, which can be heart, 
brain, kidney or vascular system, require early” iden-
tification and treatment to avert irreversible “mor-
bidity and mortality. Although there has been an im-
provement in antihypertensive treatment and critical 
care management, the hypertensive emergencies re-
main a significant clinical challenge in that of their 
diverse manifestations and the unpredictability of 

outcomes. One of the most severe consequences is 
cardiovascular complications, especially acute myo-
cardial injury and heart failure [2]. In this regard, 
cardiac biomarkers have been considered useful not 
only in the diagnosis but also as a risk stratifying 
tool. Of these, high-sensitivity cardiac troponin (hs-
cTn) has received much interest due to its capacity 
to identify even low levels of myocardial damage 
and cast some significant doubts over its prognostic 
value in hypertensive crises. 
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The cardiac troponins comprise troponin I, and tro-
ponin T, are regulatory proteins that form part of the 
contractile apparatus of myocardial cells [3]. Con-
ventionally, troponin tests were mostly applied in 
the diagnosis of acute myocardial infarction. Never-
theless, with the introduction of high-sensitivity as-
says, due to their capability to produce low-detec-
tion limits, the clinical practice has been trans-
formed to allow the detection of extremely low lev-
els of circulating troponin, which are usually lower 
than the conventional assays. In a broad array of 
clinical conditions beyond acute coronary syn-
dromes, e.g., sepsis, pulmonary embolism, chronic 
kidney disease and hypertensive crises, high sensi-
tivity troponin assays, including hs-cTnI and hs-
cTnT may be used to detect myocardial injury [4]. 
These assays have increased analytical sensitivity 
enabling the earlier detection of myocardial damage 
and more precise risk stratification. 

Hypertensive crisis is considered as sudden and pro-
longed increases in systemic vascular resistance, 
which results in augmented afterload and heart de-
mand of oxygen [5]. Subclinical or evident myocar-
dial injury may be triggered by the mismatch be-
tween the oxygen demand and the supply, microvas-
cular dysfunction, and endothelial injury. This is 
even without the presence of obstructive coronary 
artery disease. In addition, structural cardiac altera-
tions as left ventricular hypertrophy and diastolic 
dysfunction frequently occur in the presence of 
long-diagnosed hypertension and expose the myo-
cardium to ischemic damages during acute hyper-
tensive spikes [6]. High levels of” high-sensitivity 
troponin in this context could indicate the presence 
of continuing myocardial “stress, necrosis, or both. 

Clinical meaning of hs-cTn increase during hyper-
tensive emergencies is complicated [7]. Although a 
distinctly high troponin level can be a sign of type 1 
myocardial infarction caused by the rupture of the 
plaque, less significant increases are often referred 
to as type 2 myocardial infarction or non-ischemic 
myocardial injury caused by the hemodynamic 
stress. These entities should be distinguished since 
the management strategies are very different. Still, 
despite the underlying mechanism, many studies 
have shown that even minor high-sensitivity tro-
ponin increase is linked to adverse outcomes, such 
as longer hospital stay, higher in-hospital mortality, 
and major adverse cardiovascular events rates [8]. 

Prognosis hs-cTn is a quantitative indicator of the 
myocardial injury burden. High levels of hs-cTn 
have been associated with an increased risk of acute 
heart failure, arrhythmias, and intensive care re-
quirements in patients with hypertensive crises, who 
required intensive care support in the EDs of the in-
volved hospital [9]. In addition, hs-cTn serial meas-
urements can present more prognostic data because 
they reveal the dynamic changes that could be indic-
ative of continuing injury. Constant or increasing 

troponin levels in the hospital have been associated 
with poor long and short-term outcomes. Therefore, 
hs-cTn not only assists in the clarification of the di-
agnosis but also provides an incremental prognostic 
in addition to the conventional clinical features, in-
cluding the level of the blood pressure, renal func-
tioning, and radiographic finding. 

Notably, the prognostic value of hs-cTn in hyperten-
sive crises is not limited to direct hospitalization. 
High levels have been linked to higher risks of read-
mission, chronic heart failure development and sub-
sequent cardiovascular mortality. This is an indica-
tion that hs-cTn can help define a group of patients 
who might be having underlying subclinical coro-
nary artery disease or advanced hypertensive heart 
disease and need additional intensive secondary pre-
vention measures. The inclusion of hs-cTn into risk 
assessment models can thus help in improving clin-
ical decision-making and supporting the customiza-
tion of therapeutic interventions. 

Even though it has a clinical application, there are a 
number of issues. Patients with comorbid conditions 
such as chronic kidney disease may have baseline 
levels of troponin that are chronic and difficult to in-
terpret. Also, the best values of cutoff to be used in 
prognostication of hypertensive emergencies have 
not universally been standardized. More studies 
should be done to come up with clear diagnostic 
guidelines and to establish whether the troponin-
guided management practices can serve as an effec-
tive approach to improve the outcomes. 

In summary, high-sensitivity troponin has become 
an important biomarker used in the assessment of 
emergencies of” hypertension. Hs-cTn allows iden-
tifying minor myocardial damage, and this can be 
used as highly valuable prognostic data and utilized 
in “risk stratification, clinical management, and can 
possibly improve patient outcomes. The necessity to 
learn how it fits in the context of the overall patho-
physiological process of hypertensive emergencies 
is crucial to maximize care and minimize the cardi-
ovascular complication burden posed by this dan-
gerous disease. 

Methodology 

Study Design: This study was conducted as a hos-
pital-based observational analytical study to evalu-
ate the prognostic significance of high-sensitivity 
troponin (hs-cTn) levels in patients presenting with 
hypertensive emergencies. The design aimed to as-
sess the association between elevated hs-cTn levels 
at admission and short-term clinical outcomes, in-
cluding in-hospital mortality, requirement of inten-
sive care, duration of hospital stay, and occurrence 
of major adverse cardiovascular events. 

Study Area: The study was carried out in the De-
partment of General Medicine, Patna Medical Col-
lege and Hospital, Patna, Bihar, India.  
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Study Duration: The study was conducted over a 
period of 8 months from February 2025 to Septem-
ber 2025 

Study Participants: The study population consisted 
of adult patients presenting with hypertensive emer-
gencies to the emergency department and medical 
wards of PMCH. 

Inclusion Criteria 

• Patients aged ≥18 years. 
• Patients diagnosed with hypertensive emer-

gency (systolic blood pressure ≥180 mmHg 
and/or diastolic blood pressure ≥120 mmHg) 
with evidence of acute target organ damage. 

• Patients willing to provide” informed written 
consent. 

• Patients in whom “high-sensitivity cardiac tro-
ponin (hs-cTn) testing was performed at admis-
sion. 

Exclusion Criteria 

• Patients diagnosed with acute coronary syn-
drome (STEMI/NSTEMI). 

• Known cases of obstructive coronary artery dis-
ease. 

• Patients with chronic kidney disease (Stage 4 or 
5). 

• Patients with pulmonary embolism, acute myo-
carditis, or pericarditis. 

• Patients with severe valvular heart disease (e.g., 
severe aortic stenosis). 

• Pregnant women. 
• Patients with sepsis or systemic inflammatory 

conditions known to elevate troponin levels in-
dependently. 

Sample Size: The total sample size for the study was 
80 patients fulfilling the inclusion and exclusion cri-
teria. 

Procedure: All eligible patients presenting with hy-
pertensive emergency were admitted through the 
emergency department. After obtaining informed 
written consent, detailed clinical history and physi-
cal examination were performed. Blood pressure 
was recorded using a standardized sphygmomanom-
eter at presentation. Routine laboratory investiga-
tions, including complete blood count, renal func-
tion tests, blood glucose, serum electrolytes, and li-
pid profile, were conducted as part of standard care. 
High-sensitivity cardiac troponin (hs-cTn) levels 
were measured at admission using standardized im-
munoassay techniques available in the hospital la-
boratory. 

Electrocardiography (ECG) was performed for all 
patients to assess cardiac rhythm and ischemic 
changes. Two-dimensional echocardiography 
(ECHO) was conducted to evaluate left ventricular 
function and detect structural or functional 

abnormalities. Left ventricular ejection fraction 
(LVEF) was assessed by the attending cardiologist. 
Evidence of target organ damage such as hyperten-
sive encephalopathy, acute heart failure, acute kid-
ney injury, or retinal changes was documented. 

Based on hs-cTn levels, patients were stratified into 
two groups: normal hs-cTn group and elevated hs-
cTn group. Patients were followed during their” hos-
pital stay to record clinical outcomes including du-
ration of hospitalization, development of complica-
tions, and in-hospital mortality. No additional “fi-
nancial burden was imposed on the patients, as all 
investigations were part of routine management. 
Ethical approval was obtained from the Institutional 
Ethics Committee of PMCH prior to commence-
ment of the study. Confidentiality and anonymity of 
all participants were strictly maintained throughout 
the study. 

Statistical Analysis: Data were entered into Mi-
crosoft Excel and analyzed using Statistical Package 
for the Social Sciences (SPSS) version 27.0. Contin-
uous variables were expressed as mean ± standard 
deviation (SD), while categorical variables were 
presented as frequency and percentage. The compar-
ison of continuous variables between the two groups 
(normal vs elevated hs-cTn) was performed using 
the student’s independent t-test for normally distrib-
uted data. Categorical variables were analyzed using 
the Chi-square test or Fisher’s exact test as appropri-
ate. Receiver Operating Characteristic (ROC) curve 
analysis was performed to assess the predictive 
value of hs-cTn for in-hospital mortality. A p-value 
of <0.05 was considered statistically significant. 

Result 

Table 1 shows the baseline demographic character-
istics of the study participants (n = 80) divided 
equally into normal and elevated hs-cTn groups. The 
mean age was significantly higher in the elevated hs-
cTn group (62.8 ± 9.5 years) compared to the normal 
hs-cTn group (54.6 ± 10.2 years) (p = 0.001), indi-
cating that older patients were more likely to have 
elevated hs-cTn levels. The proportion of males was 
higher in the elevated group (65%) than in the nor-
mal group (55%), but this difference was not statis-
tically significant (p = 0.36). Diabetes mellitus was 
significantly more prevalent in the elevated hs-cTn 
group (52.5%) compared to the normal group (30%) 
(p = 0.04). Similarly, a longer duration of hyperten-
sion (>5 years) was significantly associated with el-
evated hs-cTn levels (60% vs. 37.5%, p = 0.04). Alt-
hough smoking was more common in the elevated 
group (42.5%) than in the normal group (25%), the 
difference did not reach statistical significance (p = 
0.09). Overall, older age, diabetes, and longer hyper-
tension duration were significantly associated with 
elevated hs-cTn levels.
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Table 1: Baseline Demographic Characteristics of Study Participants (n = 80) 

Variable Normal hs-cTn (n=40) Elevated hs-cTn (n=40) p-value 
Age (years), Mean ± SD 54.6 ± 10.2 62.8 ± 9.5 0.001 
Male, n (%) 22 (55%) 26 (65%) 0.36 
Diabetes Mellitus, n (%) 12 (30%) 21 (52.5%) 0.04 
Hypertension duration >5 yrs, n (%) 15 (37.5%) 24 (60%) 0.04 
Smoking, n (%) 10 (25%) 17 (42.5%) 0.09 

 
Table 2 shows the comparison of clinical and hemo-
dynamic parameters at admission between patients 
with normal and elevated hs-cTn levels (n=40 each). 
Patients in the elevated hs-cTn group had signifi-
cantly higher systolic blood pressure (194.8 ± 14.1 
mmHg vs. 186.4 ± 12.3 mmHg; p=0.006) and dias-
tolic blood pressure (118.3 ± 10.5 mmHg vs. 112.6 
± 8.9 mmHg; p=0.01) compared to the normal hs-
cTn group. Similarly, heart rate was significantly 
higher in the elevated hs-cTn group (98.6 ± 13.2 
bpm vs. 88.2 ± 11.4 bpm; p=0.001). Serum 

creatinine levels were also significantly increased 
among” patients with elevated hs-cTn (1.8 ± 0.6 
mg/dL vs. 1.3 ± 0.4 mg/dL; p=0.001), indicating 
greater “renal dysfunction. In contrast, left ventricu-
lar ejection fraction (LVEF) was significantly lower 
in the elevated hs-cTn group (47.2 ± 8.5% vs. 55.4 
± 6.8%; p=0.001). Overall, elevated hs-cTn was as-
sociated with more severe hemodynamic compro-
mise, renal impairment, and reduced cardiac func-
tion at admission.

 
Table 2: Clinical and Hemodynamic Parameters at Admission 

Parameter Normal hs-cTn (n=40) Elevated hs-cTn (n=40) p-value 
Systolic BP (mmHg), Mean ± SD 186.4 ± 12.3 194.8 ± 14.1 0.006 
Diastolic BP (mmHg), Mean ± SD 112.6 ± 8.9 118.3 ± 10.5 0.01 
Heart Rate (bpm), Mean ± SD 88.2 ± 11.4 98.6 ± 13.2 0.001 
Serum Creatinine (mg/dL), Mean ± SD 1.3 ± 0.4 1.8 ± 0.6 0.001 
LVEF (%), Mean ± SD 55.4 ± 6.8 47.2 ± 8.5 0.001 

 
Table 3 shows the distribution of target organ dam-
age among study participants according to hs-cTn 
levels. Patients with elevated hs-cTn demonstrated a 
significantly higher frequency of all forms of organ 
damage compared to those with normal hs-cTn lev-
els. Acute heart failure was observed in 45% of pa-
tients in the elevated group versus 15% in the normal 
group (p=0.003). Similarly, acute kidney injury oc-
curred in 50% of patients with elevated hs-cTn 

compared to 20% in the normal group (p=0.004). 
Hypertensive encephalopathy was noted in 35% of 
the elevated group versus 12.5% of the normal group 
(p=0.02), while Grade III/IV retinopathy was pre-
sent in 40% compared to 17.5% respectively 
(p=0.03). These findings indicate a significant asso-
ciation between elevated hs-cTn levels and in-
creased incidence of target organ damage in hyper-
tensive emergencies.

 
Table 3: Target Organ Damage Among Study Participants 

Target Organ Damage Normal hs-cTn (n=40) Elevated hs-cTn (n=40) p-value 
Acute Heart Failure 6 (15%) 18 (45%) 0.003 
Acute Kidney Injury 8 (20%) 20 (50%) 0.004 
Hypertensive Encephalopathy 5 (12.5%) 14 (35%) 0.02 
Retinopathy (Grade III/IV) 7 (17.5%) 16 (40%) 0.03 

 
Table 4 shows the comparison of in-hospital out-
comes between patients with normal and elevated 
hs-cTn levels (n = 40 each group). The mean dura-
tion of” hospital stay was significantly longer in the 
elevated hs-cTn group (7.9 ± 2.4 days) compared to 
“the normal hs-cTn group (4.6 ± 1.8 days), with a 
statistically significant difference (p = 0.001). ICU 
admission was markedly higher among patients with 
elevated hs-cTn (42.5%) than those with normal 

levels (12.5%), which was also statistically signifi-
cant (p = 0.002). Similarly, the requirement for me-
chanical ventilation was greater in the elevated hs-
cTn group (30%) compared to the normal group 
(7.5%) (p = 0.01). In-hospital mortality was signifi-
cantly higher in patients with elevated hs-cTn (25%) 
than in those with normal hs-cTn levels (5%) (p = 
0.01). Overall, elevated hs-cTn was strongly associ-
ated with poorer in-hospital outcomes.
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Table 4: In-Hospital Outcomes 
Outcome Normal hs-cTn (n=40) Elevated hs-cTn (n=40) p-value 
Duration of Hospital Stay (days), Mean ± 
SD 

4.6 ± 1.8 7.9 ± 2.4 0.001 

ICU Admission 5 (12.5%) 17 (42.5%) 0.002 
Mechanical Ventilation 3 (7.5%) 12 (30%) 0.01 
In-Hospital Mortality 2 (5%) 10 (25%) 0.01 

 
Table 5 demonstrates the diagnostic performance of 
high-sensitivity cardiac troponin (hs-cTn) in predict-
ing in-hospital mortality. The area under the ROC 
curve (AUC) was 0.82, indicating good discrimina-
tive ability of hs-cTn for mortality prediction. The 
95% confidence interval (0.71–0.93) further sup-
ports the reliability and precision of this finding. An 
optimal cut-off value of 42.5 ng/L was identified, 

which yielded a sensitivity of 83.30% and specific-
ity of 75.00%, suggesting that hs-cTn has high sen-
sitivity and acceptable specificity in detecting pa-
tients at risk of in-hospital death. The association 
was statistically significant (p = 0.001), confirming 
that elevated hs-cTn levels are a strong and signifi-
cant predictor of in-hospital mortality in the study 
population.

 
Table 5: ROC Curve Analysis of hs-cTn for Predicting In-Hospital Mortality 

Parameter Value 
Area Under Curve (AUC) 0.82 
95% Confidence Interval 0.71 – 0.93 
Optimal Cut-off Value (ng/L) 42.5 
Sensitivity (%) 83.30% 
Specificity (%) 75.00% 
p-value 0.001 

 
Discussion 

The study shows that high levels of high-sensitivity 
cardiac troponin (hs-cTn) which occur during hyper-
tensive emergencies (HE) lead to increased risk of” 
serious medical conditions and damage to vital body 
systems and “reduced medical results during hospi-
talization. Our findings are consistent with previous 
observations by Afonso L et al. (2011) [10], who re-
ported that approximately one-third of patients ad-
mitted with hypertensive emergencies had elevated 
cardiac troponin I (cTnI), whereas our cohort 
showed an even higher proportion of troponin eleva-
tion, suggesting that myocardial injury is common 
in severe hypertensive states. The higher prevalence 
in our study may reflect differences in patient pro-
file, severity of blood pressure elevation, and the use 
of high-sensitivity assays capable of detecting minor 
myocardial injury. 

Age emerged as a significant determinant of tro-
ponin elevation in our study, with older patients 
demonstrating a higher likelihood of elevated hs-
cTn. these findings confirm the research results of 
Lee KK et al. (2019) [11] which showed that emer-
gency department patients experience increased hs-
cTn levels because of their growing age. However, 
in contrast, AlQassas I et al. (2019) [12] observed no 
significant association between age and troponin el-
evation in non-cardiac medical disorders. The differ-
ence happens because hypertensive emergencies 
create particular hemodynamic stress patterns which 
cause advanced age to increase myocardial 

vulnerability through arterial stiffness and subclini-
cal structural heart disease. 

The study found that diabetes mellitus and hyperten-
sion duration beyond five years led to higher hs-cTn 
levels which confirmed that chronic microvascular 
dysfunction together with myocardial remodeling 
created a vulnerability to damage during sudden 
blood pressure increases. The findings of our study 
differ from Mahajan N et al. (2006) [13] who 
showed that elevated troponin does not always indi-
cate myocardial infarction because it fails to match 
every medical condition. Our research demonstrates 
that metabolic comorbidities during hypertensive 
crises create a supply-demand mismatch which oc-
curs through mechanisms other than plaque rupture. 

Our study found that hemodynamic parameters 
showed significant increases in the elevated hs-cTn 
group which included both systolic and diastolic 
blood pressure measurements and heart rate assess-
ments. Alcalai R et al. (2007) [14] showed that pa-
tients with nonspecific troponin elevation experi-
enced higher hemodynamic stress markers and more 
severe survival outcomes than patients without ele-
vation. The average systolic blood pressure in tro-
ponin-positive patients from previous studies 
reached 220 mmHg which matched the severe blood 
pressure increases seen in our group. The evidence 
demonstrates that direct myocardial wall stress and 
acute afterload excess create conditions that result in 
subendocardial ischemia and troponin release. 

Our analysis demonstrated that hs-cTn elevation 
correlated strongly with renal dysfunction because 
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patients exhibited elevated serum creatinine levels. 
The systematic review conducted by Ahmed AN et 
al. (2014) [15] found that non-cardiac hospitalized 
patients who showed troponin elevation experienced 
both kidney impairment and higher risk of mortality. 
Caujolle et al. (2018) [16] discovered that patients 
with non-cardiogenic shock who experienced de-
creased kidney function and elevated inflammatory 
markers showed higher hs-cTn levels. The parallels 
which exist between hypertensive emergency tro-
ponin elevation and systemic vascular damage show 
that patients experience multiple organ failure in-
stead of only heart damage from their condition. 

Our research demonstrated that patients with hs-cTn 
levels above the normal range showed higher rates 
of” left ventricular systolic dysfunction. Khan MH et 
al. (2019) [17] demonstrated a negative correlation 
between “troponin I levels and left ventricular ejec-
tion fraction (r = –0.5394, p = 0.001), supporting our 
observation that higher troponin levels are associ-
ated with reduced LVEF. The connection shows 
how myocardial damage and ventricular dysfunction 
interact with each other during hypertensive emer-
gencies because sudden pressure increases can cause 
temporary or lasting systolic dysfunction. 

The research found that patients with high hs-cTn 
levels experienced worse hospital outcomes because 
they needed longer hospital stays and had higher 
rates of ICU admissions and required more mechan-
ical ventilation which resulted in five times greater 
mortality (25% vs. 5%) than normal patients. The 
results of this study match the findings of Kaura et 
al. (2019) [18] who showed that positive troponin 
levels independently increased short-term mortality 
risk in various acute care settings. The study by Ah-
med et al. (2014) showed that elevated troponin lev-
els in non-acute coronary conditions leads to higher 
mortality rates. The mortality difference between 
our study groups demonstrates how important hs-
cTn testing results are for predicting outcomes in pa-
tients who experience hypertensive emergencies. 

The ROC curve analysis in our study revealed an 
AUC of 0.82 for predicting in-hospital mortality 
which showed good ability to differentiate between 
outcomes. The performance of our study matches re-
sults from previous research which used high-sensi-
tivity troponin assays to predict outcomes in patients 
with acute cardiovascular conditions because their 
AUC values fell between 0.75 and 0.85. The identi-
fied cut-off value of 42.5 ng/L provides 83.3% sen-
sitivity and 75% specificity which indicates that hs-
cTn serves as a reliable early risk assessment tool for 
hypertensive emergency situations. 

Our research results support earlier studies which 
show that troponin levels rise during hypertensive 
crises and these elevations have vital predictive 
value. Elevated hs-cTn levels show combined cardi-
ovascular stress and myocardial strain and organ 

system failure according to the accumulated re-
search evidence. Thus, hs-cTn measurement should 
be considered an essential component of early eval-
uation in hypertensive emergencies for identifying 
high-risk patients and guiding intensive” manage-
ment strategies. 

Conclusion  

The present study demonstrates that high-sensitivity 
cardiac troponin (hs-cTn) measurements above nor-
mal levels serve as accurate prognostic indicators for 
patients experiencing hypertensive emergencies. 
The study reveals that patients with elevated hs-cTn 
levels exist in two dimensions because they are both 
older and they have two medical conditions which 
include diabetes and prolonged hypertension and 
they display more extreme hemodynamic deteriora-
tion and kidney impairment and decreased left ven-
tricular performance at the time of their initial as-
sessment. The patients show a pronounced increase 
in target organ damage which includes acute heart 
failure and acute kidney injury and hypertensive en-
cephalopathy and advanced retinopathy. The re-
search demonstrated that elevated hs-cTn levels pro-
duced negative effects on hospital results which in-
cluded extended hospital stays and more ICU admis-
sions and increased need for mechanical ventilation 
and elevated death rates. The ROC analysis estab-
lished that hs-cTn functions as a reliable predictor of 
in-hospital mortality which demonstrates its effec-
tiveness as an initial risk assessment method for pa-
tients with hypertensive emergencies. 
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