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ABSTRACT

Background: Wellens syndrome is an electrocardiographic marker of critical
proximal left anterior descending (LAD) artery stenosis and a strong predictor of
anterior wall myocardial infarction if left untreated. Objective: To determine the
frequency of left ventricular systolic dysfunction in patients with Wellens syndrome
undergoing coronary angiography. Methods: This descriptive cross-sectional study
was conducted at the in-patient department of the National Institute of
Cardiovascular Diseases (NICVD), Karachi, Pakistan, from March 2025 to 10 June
2025. A total of 187 patients were included using non-probability consecutive
sampling. Patients aged 18-60 years of both genders undergoing coronary
catheterization were enrolled, excluding those with previously established LVSD.
Results: The mean age of the study population was 51.3 + 7.8 years, with 110
(58.8%) males and 77 (41.2%) females. Diabetes mellitus was present in 92 (49.2%)
patients, hypertension in 101 (54.0%), and smoking history in 77 (41.2%).
Angiography revealed proximal LAD lesions in 164 (87.7%) patients. LVSD was
observed in 111 patients, giving a frequency of 59.4%. Among these, mild LVSD was
present in 48 (25.7%), moderate in 39 (20.9%), and severe in 24 (12.8%). LVSD was
significantly more frequent in patients with diabetes (68.5% vs. 50.0%, p = 0.01),
hypertension (65.3% vs. 52.3%, p = 0.04), and triple-vessel disease (77.8%, p <
0.001). Conclusion: A high frequency of left ventricular systolic dysfunction was
observed in patients with Wellens syndrome undergoing angiography, particularly
in those with diabetes, hypertension, and multivessel disease.

INTRODUCTION

among clinicians and researchers [6]. Understanding the

Left ventricular (LV) systolic dysfunction emerges as a
significant concern in the clinical landscape, particularly
among patients diagnosed with Wellens syndrome
undergoing angiography [1]. Wellens syndrome,
recognized by distinct electrocardiographic changes
indicative of critical stenosis in the left anterior
descending coronary artery, imposes a heightened risk on
cardiac function [2]. As angiography becomes a crucial
diagnostic and interventional tool for these patients,
exploring the frequency of LV systolic dysfunction is
imperative for comprehensive management [3]. This
introductory discussion delves into the intricate
relationship between Wellens syndrome and LV systolic
dysfunction, shedding light on the prevalence, clinical
implications, and the evolving landscape of interventions
[4]. Wellens syndrome, often a precursor to anterior wall
myocardial infarction, introduces a unique challenge due
to its association with critical stenosis in the left anterior
descending artery [5]. The frequency of LV systolic
dysfunction in this specific subset of patients undergoing
angiography has become a subject of increasing interest
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interplay between Wellens syndrome and LV systolic
dysfunction is crucial for risk stratification and tailored
therapeutic approaches [7]. Angiography, as a cornerstone
in the assessment of coronary artery disease, provides
clinicians with a detailed visualization of the coronary
anatomy, enabling precise identification of obstructive
lesions [8]. However, the impact of Wellens syndrome on
LV systolic function during angiography remains a
nuanced aspect requiring comprehensive exploration [9].
Recognizing the prevalence of LV systolic dysfunction in
this specific clinical context is essential for refining
interventional strategies and optimizing patient outcomes
[10].

The hemodynamic stress induced by critical stenosis
in the left anterior descending coronary artery can
significantly affect LV systolic function [11]. Ischemia
resulting from compromised blood flow may contribute to
impaired contractility, underscoring the need to elucidate
the correlation between Wellens syndrome and LV systolic
dysfunction during angiography [12]. This exploration
aims to unravel the pathophysiological mechanisms and
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clinical consequences of this intricate relationship [13].
Risk assessment in patients with Wellens syndrome
undergoing angiography extends beyond the procedural
context, influencing acute management decisions and
holding prognostic implications [14]. Identification of LV
systolic dysfunction becomes a pivotal factor in tailoring
therapeutic interventions and optimizing post-procedural
care for these high-risk individuals [15]. Understanding
the evolving landscape of interventions for LV systolic
dysfunction in Wellens syndrome patients is essential for
improving long-term outcomes [16]. A study by Tiwari et
al. conducted on acute coronary syndrome (ACS) patients
presenting with Wellens’ pattern on electrocardiography
reported the 61% frequency of LV systolic dysfunction in
patients presented with Wellens syndrome [17]. The
rationale of the study is to evaluate the frequency of LV
systolic dysfunction in patients with Wellens syndrome
undergoing angiography. LV systolic dysfunction is a high-
risk manifestation of coronary artery disease and forms
the majority of patients suffering from acute myocardial
infarction. It is important to recognize the presence of LV
systolic dysfunction in patients suffering from Wellens
syndrome undergoing angiography to reach early
diagnosis and provide prompt treatment to reduce
mortality. International and local data is scarce on this
topic.

Objective

To evaluate the frequency of left ventricular systolic
dysfunction in patients with Wellens syndrome
undergoing angiography.

METHODOLOGY

This Descriptive cross-sectional study was conducted at
In-patient department of NICVD, Karachi, Pakistan from
March 2025 to 10 June 2025. The sample size was
calculated using the OpenEpi online software. Based on the
findings of Tiwari et al., who reported a 61% frequency of
left ventricular systolic dysfunction in patients presenting
with Wellens syndrome, and by applying a 95% confidence
level with a 7% margin of error, the minimum required
sample size was estimated to be 187 [17]. A non-
probability consecutive sampling technique was
employed.

Inclusion Criteria
e Patients aged 18 to 60 years.
e Both male and female patients.
e All patients undergoing coronary catheterization
during the study period.

Exclusion Criteria
e Patients with pre-established left ventricular
systolic dysfunction.
e Patients who declined to provide informed consent.

Data Collection

The study was initiated after obtaining approval from the
Research Evaluation Unit (REU) of the College of
Physicians and Surgeons Pakistan (CPSP) and the
institutional review board of NICVD. Written informed
consent was obtained from all patients meeting the
inclusion criteria. For each eligible patient, demographic
data including name, gender, and age were recorded.
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Anthropometric measurements were taken using a digital
weighing machine and stadiometer, and body mass index
(BMI) was calculated (BMI = weight/height?). Relevant
medical history was documented, including diabetes
mellitus, hypertension, smoking status, and family history
of ischemic heart disease (IHD) and dilated
cardiomyopathy = (DCMP). Investigations such as
electrocardiogram (ECG), echocardiography (ECHO), and
coronary angiography were performed by postgraduate
trainees in cardiology or consultant cardiologists trained
according to standard protocols. Left ventricular ejection
fraction (LVEF) was assessed through echocardiography.
Data were recorded in a pre-defined proforma.

Data Analysis

All data were analyzed using IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA).
Continuous variables such as age, weight, height, BM],
duration of diabetes mellitus, duration of hypertension,
duration of smoking, Troponin I levels, and LVEF (%) were
expressed as mean * standard deviation (SD). If normal
distribution was not assumed, the data were presented as
median with interquartile range (IQR). Categorical
variables including gender, age groups, diabetes mellitus,
hypertension, smoking, family history of IHD/DCMP,
number of vessels involved, and the presence of LV systolic
dysfunction were expressed as frequencies and
percentages. Effect modifiers such as gender, diabetes,
hypertension, smoking, family history of IHD/DCMP, and
number of involved vessels were controlled through
stratification. The chi-square test was applied, and a p-
value < 0.05 was considered statistically significant.

RESULTS

A total of 187 patients with Wellens syndrome were
included. The mean age of the cohort was 51.3 + 7.8 years,
with most patients (52.4%) in the 51-60-year age group,
followed by 34.8% in the 41-50-year range, and 12.8%
between 18-40 years. Males constituted a larger
proportion (58.8%) compared to females (41.2%). The
mean BMI was 26.8 + 3.9 kg/m? indicating an overall
overweight population. Nearly half of the patients were
diabetic (49.2%), while 54.0% had hypertension and
41.2% had a history of smoking. A family history of
ischemic heart disease was reported in 23.0% of patients,
whereas a family history of dilated cardiomyopathy was
less common (6.4%). Electrocardiographic analysis
revealed biphasic T-wave changes in 64.2% of patients,
while deeply inverted T waves were observed in 35.8%.
On coronary angiography, single-vessel disease was noted
in 33.2%, double-vessel disease in 38.0%, and triple-vessel
disease in 28.9%. The culprit lesion most frequently
involved the proximal LAD, found in 87.7% of cases.

Table 1
Baseline Demographic and Clinical Characteristics (N =
187)

Variable Value

Age, years (mean # SD) 513+78

18-40 years 24 (12.8%)

41-50years 65 (34.8%)

51-60 years 98 (52.4%)

Gender (Male) 110 (58.8%)

Gender (Female) 77 (41.2%)
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BMI, kg/m? (mean * SD)
Diabetes Mellitus
Hypertension

Smoking

Family History of IHD
Family History of DCMP
ECG findings

Biphasic T-wave changes
Deeply inverted T waves
Single-vessel disease
Double-vessel disease
Triple-vessel disease
Proximal LAD lesion

26.8 3.9
92 (49.2%)
101 (54.0%)
77 (41.2%)
43 (23.0%)
12 (6.4%)

120 (64.2%)
67 (35.8%)
62 (33.2%)
71 (38.0%)
54 (28.9%)
164 (87.7%)

Assessment of left ventricular systolic function showed
that 59.4% of patients had LVSD, while 40.6% maintained
preserved systolic function. Among those with LV
dysfunction, 25.7% had mild impairment (LVEF 40-49%),
20.9% had moderate dysfunction (LVEF 30-39%), and
12.8% had severe dysfunction (LVEF <30%).

Table 2

Frequency and Severity of Left Ventricular Systolic

Dysfunction
LV Systolic Dysfunction Frequency n (%)
Present 111 (59.4%)
Absent 76 (40.6%)

Mild (LVEF 40-49%)
Moderate (LVEF 30-39%)
Severe (LVEF <30%)

48 (25.7%)
39 (20.9%)
24 (12.8%)

Stratified analysis demonstrated that LVSD was slightly
more common in males than females (62.7% vs. 55.6%),
although this difference was not statistically significant (p
= 0.28). In contrast, diabetes mellitus was significantly
associated with LVSD, with 68.5% of diabetics affected
compared to 50.0% of non-diabetics (p = 0.01). Similarly,
hypertensive patients showed a higher frequency of LVSD
(65.3% vs. 52.3%, p = 0.04). The number of diseased
vessels also correlated strongly with systolic dysfunction.
LVSD was present in 45.2% of patients with single-vessel
disease, 57.7% of those with double-vessel disease, and
77.8% of patients with triple-vessel disease, with the
association being highly significant (p < 0.001).

Table 3

Stratified Analysis by Gender
LVSD Present n

Gender (%) p-value
Male (n=110) 69 (62.7%) 0.28
Female (n=77) 43 (55.6%)

LVSD Present n (%)

]()Iiil;;t)es Mellitus Present 63 (68.5%) 0.01*
Diabetes Mellitus Absent o

(n=95) 48 (50.0%)

(Hnyfleg;e;nsmn Present 66 (65.3%) 0.04*
Hypertension Absent (n=86) 45 (52.3%)

Number of Vessels

Single-vessel disease (n=62) 28 (45.2%) <0.001*

Double-vessel disease (n=71)
Triple-vessel disease (n=54)

41 (57.7%)
42 (77.8%)

DISCUSSION

This study aimed to determine the frequency of left
ventricular systolic dysfunction (LVSD) among patients
with Wellens syndrome undergoing coronary angiography
ata tertiary care cardiac center. The findings revealed that
59.4% of patients had LVSD, with varying degrees of

severity ranging from mild to severe. This indicates that a
substantial proportion of patients presenting with Wellens
syndrome already demonstrate impaired ventricular
contractility at the time of angiographic evaluation. The
observed frequency of LVSD in our cohort aligns with
previous research, which has consistently reported a high
burden of ventricular dysfunction among patients with
critical proximal LAD disease. Prior studies have suggested
that nearly two-thirds of patients with Wellens syndrome
develop LV systolic impairment, reflecting the extent of
ischemic injury associated with delayed or incomplete
revascularization. The predominance of proximal LAD
involvement in our study (87.7%) further supports this
association, as LAD occlusion is known to compromise a
large portion of the left ventricle, leading to a higher risk
of dysfunction [18].

Our study also highlighted important clinical
associations.  Patients  with  diabetes  mellitus
demonstrated a significantly higher frequency of LVSD
compared to non-diabetics (68.5% vs. 50.0%, p = 0.01).
This finding is consistent with earlier evidence that
diabetes accelerates atherosclerosis, worsens
microvascular dysfunction, and predisposes to adverse
ventricular remodeling. Similarly, hypertensive patients
had higher rates of LVSD (65.3% vs. 52.3%, p = 0.04),
underscoring the role of chronic pressure overload in
compromising left ventricular function when combined
with ischemic injury [19]. These associations emphasize
the compounded risk carried by traditional cardiovascular
comorbidities in Wellens patients. Interestingly, smoking
status did not show a statistically significant relationship
with LVSD in our population (p = 0.72). While smoking is a
well-established risk factor for coronary artery disease, its
direct contribution to acute LV dysfunction in Wellens
syndrome appears less pronounced when compared to
factors like diabetes and hypertension. Nevertheless, the
high prevalence of smoking (41.2%) in this cohort remains
concerning and likely contributes to overall disease
burden [20].

Another key finding was the significant association
between the number of vessels involved and the presence
of LVSD. Triple-vessel disease patients exhibited the
highest prevalence of LV dysfunction (77.8%), compared
to single-vessel disease patients (45.2%). This
demonstrates that disease severity and extent of coronary
involvement are strongly linked with ventricular
performance [21]. Previous research has similarly shown
that multivessel coronary artery disease predicts worse
outcomes and more severe systolic dysfunction in
ischemic cardiomyopathy. From a clinical standpoint, the
high burden of LVSD among Wellens patients underscores
the importance of early recognition and timely
intervention [22]. Wellens syndrome is often identified in
a clinically stable state, with minimal biomarker elevation
and without significant ST-segment elevation. However, as
our results highlight, a large proportion of these patients
already have LV systolic impairment at presentation. This
finding reinforces the principle that conservative
management or delayed revascularization should be
avoided, and urgent angiography with definitive
intervention should be prioritized [23]. A strength of this
study is its focus on a high-risk yet underreported subset
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of acute coronary syndrome patients in a local population,
providing  valuable  regional data. Moreover,
echocardiographic assessment of LVEF was performed
according to standard protocols, ensuring reliability of
ventricular function evaluation. However, certain
limitations should be acknowledged. The cross-sectional
design precludes assessment of long-term outcomes such
as progression to heart failure or mortality. Additionally,
the use of a single-center, non-probability sampling
approach may limit generalizability. Finally, unmeasured
confounders such as medication adherence, glycemic
control, and duration of hypertension may have influenced
the observed associations.
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