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ABSTRACT

Background: Percutaneous coronary intervention (PCI) has comorbid
conditions that significantly impact clinical outcomes in such patients.
The correlation between comorbidities and mortality is critical in
understanding how best to manage patients and enhance the chances
of survival among high-risk cardiac patients.

Objective: To establish the effects of comorbid states on in-hospital
and short-term mortality in patients receiving PCI at the Department
of Cardiology, Ch Pervaiz Elahi Institute of Cardiology, Multan.
Methods: This study was conducted as a cross-sectional study at
Department of Cardiology, Ch Pervaiz Elahi Institute of Cardiology,
Multan in the period from March 2025 to August 2025 and involved
420 patients who underwent PCI. Data on demographic, comorbidity,
and mortality outcomes was obtained using hospital records. The chi-
square tests and logistic regression were used to conduct the statistical
analyses with the assistance of SPSS 28.0 to identify the independent
predictors of mortality.

Results: The in-hospital mortality was 6.9%, and the 30-day
postoperative mortality was 8.3%. The most effective predictors of
mortality were chronic kidney disease (CKD) and heart failure (OR:
2.83 and 2.41, respectively; p<0.01). Patients who had three or greater
comorbidities had a rate of 14.5% mortality as opposed to 3.2% in
patients without comorbidities (p<0.001). Diabetes mellitus was also
weakly, though significantly, related to mortality (p=0.041).
Conclusion: Comorbidities, especially CKD, heart failure, and
diabetes mellitus, are important causes of death among patients who
experience PCI. The risk increases depending on the number of
underlying diseases, which is why it is necessary to thoroughly
evaluate the patient before the procedure and have multidisciplinary
control. Risk stratification tools and preventive strategies can be
integrated to achieve better outcomes with high-risk cardiac patients in
Pakistan.
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INTRODUCTION

The high speed of cardiovascular
intervention development has greatly
enhanced patient outcomes, especially in the
area of percutaneous coronary intervention
(PCI). The introduction of artificial
intelligence and robotics in interventional
cardiology has improved the precision of the
procedure and safety of patients, resulting in
improved decision-making and success rate
of the procedure (1). Nonetheless, patients
with PCI have also become more complex,
and the comorbidity burden has a more
significant effect on both long-term and
procedural outcomes. An example is the
COVID-19 pandemic, which halted training
and procedural volumes in interventional
cardiology across the globe, impacting
clinical outcomes indirectly by changing the
dynamics of practice and exposing trainees
to procedures (2). The number of treatment
opportunities has increased in patients with
high-risk coronary artery disease, as
technological innovations, including Impella
devices, can be used, but such developments
also expose the issue of the need to
comprehend  better how  underlying
comorbidities  contribute to  mortality
following PCI (3). In fact, comorbid mental
and  physical diseases have been
progressively identified as key determinants
of mortality risk, and this highlights the
interplay between systemic illnesses and
heart health (4).

Chronic obstructive lung disease (COPD),
diabetes, chronic kidney disease, and
hypertension have been consistently
associated with a higher mortality rate
among cardiovascular disease patients (5).
Research on chronic illnesses has shown
that the simultaneous occurrence of
comorbidities is a predictive factor of poor
long-term survival, particularly in patients
with respiratory and metabolic illnesses.
According to the data in huge health
databases, the greater the comorbidity
burden, the greater the death rates because it
was observed in the COVID-19 pandemic
when the prevalence of comorbidity
increased in patients, and the mortality was

higher (6). Furthermore, the chronic
diseases are more likely to interact and
worsen each other, which leads to increased
systemic stress and worse cardiovascular
outcomes. The effect of sleep-related
disorders, including insomnia and sleep
apnea, has also been identified, and the co-
occurrence of these disorders has been
identified to increase all-cause mortality,
indicating further that mortality risk in
patients with multiple chronic conditions is
multifactorial (7).

Geographic differences in the impact of
comorbidities on the severity and mortality
of disease have also been noted, indicating
that differences in socioeconomic status and
healthcare infrastructure affect the survival
rates in high-risk populations (8). Moreover,
demographic factors, including sex and age,
are also crucial, and older adults and men
have a higher mortality with multiple
comorbidities. The systematic reviews have
found the most important mortality-related
risk factors, such as diabetes, hypertension,
cardiovascular disease, and obesity, which
not only predispose individuals to infections
such as COVID-19 but also exacerbate the
outcomes following cardiovascular events
such as PCI (9). There has also been some
correlation of mental health conditions, such
as depression and schizophrenia, with
physical comorbidity and a lower lifespan,
complicating further the clinical
management of cardiac patients. All these
findings highlight the fact that comorbidity
is not a second issue but a primary factor in
the prognosis of patients in complicated
interventional cardiology cases (10).

Multimorbidity is a significant issue in
patients undergoing PCI, with both short-
term and long-term outcomes (1). The
predictive models have been designed to

forecast  in-hospital  mortality  using
comorbidity  profiles, complexity of
procedure, and patient demographics.

Frailty, advanced age, and comorbidity
burden are considered to be some of the
main predictors of unfavorable outcomes,
especially among older adults undergoing
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complex PCI procedures. Moreover, some
comorbidities, like peripheral arterial
disease, not only increase the risk of
bleeding after PCI, but they also play a role
in a cascade of poor outcomes, such as
restenosis and repeat ischemia (12). The
nutritional status is also a neglected factor
that has been proven to exert a significant
impact on the post-PCI  mortality;
malnutrition in older patients undergoing
PCI is a significant determinant of in-
hospital and long-term mortality. Another
comorbidity, heart failure, has been shown
to cause poorer clinical outcomes in the
long-term following PCI than coronary
artery bypass grafting (CABQG), particularly
in patients with severe coronary artery
disease (13).

These results highlight the tremendous
importance of assessing the overall impact
of comorbid conditions on patient mortality
during PCI in Pakistan. Although there has
been a high level of technological
advancement in interventional cardiology,
information regarding the effects of
comorbidities in South Asians is scarce (14).
The ideal setting of such investigations is
hospitals that act as key referral centers to
high-risk  cardiac  patients, like the
Department of Cardiology, Ch Pervaiz Elahi
Institute of Cardiology, Multan. The impact
of ischemic heart disease in Pakistan is
aggravated by the presence of diabetes, high
blood pressure, obesity, and impaired
kidney function- all of which are known to
increase the level of post-PCI complications
and risks of death. This knowledge of these
interactions 1is important in maximizing
patient selection, risk, and intervention
strategies in pre- and post-intervention (15).

Moreover, Pakistani comorbidity patterns
can be different in relation to Western
populations because of genetic,

environmental, and lifestyle differences (16).

Infectious diseases, poor access to primary
care, and socioeconomic inequalities are
other factors that complicate cardiovascular
outcomes. The assessment of comorbid
pathologies, diabetes mellitus, hypertension,

chronic kidney disease, chronic obstructive
pulmonary disease, and heart failure, among
others, as they relate to PCI, can therefore
be useful in the provision of information in
the local clinical practice. Moreover,
predictive mortality risk models that are
applied in the West may not fully apply to
predict mortality risk in  Pakistani
populations, and the necessity to possess
region-specific data, which can guide
clinical decisions, is imperative (17).

This research helps to identify the high-risk
cohorts of patients and support the creation
of a particular intervention program through
the quantification of the impact of various
comorbidities. In addition, the results of this
study can be used to influence the allocation
of resources, enhance the planning of the
process, and develop national
recommendations related to the handling of
multifactorial cardiac patients having a
mixture of comorbidities. Finally, the better
comprehension of these relationships would
improve the safety level of the process and,
consequently, the survival rates in the
Pakistani healthcare setting (19).

Objective: To establish whether comorbid
conditions are related to in-hospital and
post-procedural  mortality of patients
undergoing percutaneous coronary
intervention at Department of Cardiology,
Ch Pervaiz Elahi Institute of Cardiology,
Multan.

MATERIALS AND METHODS
Study Design: Cross-sectional study.

Study Setting: Department of Cardiology,
Ch Pervaiz Elahi Institute of Cardiology,
Multan.

Duration of the Study: From March 2025
to August 2025.

Inclusion Criteria: All adult patients (18
years and above) who had undergone
percutaneous coronary intervention (PCI)
within the study period were enrolled in the
study. The eligible patients had at least one
comorbidity (diabetes mellitus, hypertension,
chronic kidney disease, chronic obstructive
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respiratory disease, peripheral vascular
disease, or heart disease). Elective and
emergency cases of PCI were included in
order to determine the real-life effect of
comorbidity on mortality.

Exclusion  Criteria:  Patients  with
incomplete medical records, lacking post-
procedural follow-up data, or those who had
coronary artery bypass grafting (CABG)
rather than PCI were eliminated. Even
patients who had undergone previous PCI
within three months of the index procedure
were excluded to prevent data duplication.
Moreover, non-cardiovascular  disease-
related terminal patients with active
malignancy were excluded to avoid
confounding factors on mortality outcomes.

Methods

The digital health records at Department of
Cardiology, Ch Pervaiz Elahi Institute of
Cardiology, Multan were also used to
collect the data of patients on a retrospective
basis by accessing patient demographics,
comorbidities, procedure history, and
mortal’s outcomes. Diagnosis of comorbid
conditions was based on medical diagnoses
that were recorded and confirmed by
laboratory and imaging reports. Death was
divided into in-hospital and 30 days after the
procedure. The statistical analysis was done
on SPSS version 28.0. The summary of the
baseline parameters was performed with the
help of descriptive statistics, and the

inferential analysis was performed to
determine  the  associations  between
comorbidities and mortality. Categorical
variables were tested with a chi-square test,
and independent predictors of mortality after
the PCI were determined with the help of a
logistic regression test. The results were
reported as odds ratios (OR) with a 95
percent confidence interval (CI), and a p-
value of below 0.05 was taken as significant.
Ethical approval was attained by the
Institutional Review Board of Department
of Cardiology, Ch Pervaiz Elahi Institute of
Cardiology, Multan, and patient
confidentiality was maintained. The study
was conducted in line with the principles of
the ethical principles of medical research
among human subjects as outlined in the
Declaration of Helsinki (2013).

Results

The study involved a total of 420 patients
that were undergoing percutaneous
coronary intervention (PCI) in the
Department of Cardiology, Ch Pervaiz Elahi
Institute of Cardiology, Multan. Participants
had a mean age of 59.8 £ 10.7 years, 286
(68.1%) males, and 134 (31.9%) females.
The total in-hospital mortality rate was
6.9% (n=29), and 30-day post-procedural
mortality was realized in 8.3% (n=35) of
patients.

Table 1. Demographic and Baseline Characteristics of Study Participants

Age (Mean = SD) 59.8 £ 10.7 years —

Gender (Male) 286 68.1
Gender (Female) 134 31.9
Diabetes Mellitus 248 59.0
Hypertension 276 65.7
Chronic Kidney Disease (CKD) 82 19.5

6776




COPD 68 16.2
Heart Failure 102 24.3
Peripheral Vascular Disease 41 9.8

Hypertension (65.7%), diabetes mellitus
(59.0%), and heart failure (24.3%) were
the most common comorbidities. The
mortality rate among patients who had three
or more comorbidities was significantly
higher than that of patients with one or two
conditions (p < 0.01). Death rates were high

in patients with chronic kidney disease
(CKD) and heart failure, as in-hospital
mortality rates stood at 15.8% and 13.7%,
respectively. The level of mortality (10.3%)
among COPD patients was also
significantly higher than that of patients
without respiratory disease.

Table 2. Association Between Comorbidities and In-Hospital Mortality

Comorbidity Total Cases (n) |Mortality (n) |Mortality Rate (%)

Diabetes Mellitus 0.042*
Hypertension 276 16 5.8 0.078
CKD 82 13 15.8 0.004*
COPD 68 7 10.3 0.031%*
Heart Failure 102 14 13.7 0.008*
>3 Comorbidities 124 18 14.5 <0.001*
*Significant at p < 0.05

The logistic regression model revealed CKD (OR: 2.83; 95% CI: 1.45-5.54; p=0.002) and
heart failure (OR: 2.41; 95% CI: 1.28-4.52; p=0.006) to be independent predictors of post-
PCI mortality. Diabetes was also found to be a weak but important predictor (OR: 1.74;

95% CI: 1.02298; p=0.041).

Table 3. Multivariate Logistic Regression for Predictors of Mortality Post-PCI

Age > 65 years 1.03-3.56 0.038*
Male Gender 0.84 0.45-1.56 0.560
Diabetes Mellitus 1.74 1.02-2.98 0.041*
Hypertension 1.36 0.78-2.38 0.271
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1.45-5.54 0.002*
Heart Failure 2.41 1.28-4.52 0.006*
>3 Comorbidities 2.96 1.61-5.42 <0.001*

*Significant at p < 0.05

Figure 1. Mortality Rate by Number of Comorbidities in PCI Patients

Mortality Rate by Number of Comorbidities in PCI Patients (NICVD Karachi, 2025)

Mortality Rate (%)

0] 1

2 =3

Mumber of Comorbidities

There is a direct correlation between the
mortality rates and the number of
comorbidities, as illustrated in the bar graph.
The mortality rate was gradually rising until
the patients with three or more
comorbidities had a mortality of 14.5% and
those with no comorbidities had a mortality
of 3.2%. The pictorial trend highlights the
progressive negative impact of several
comorbidities on survival after PCIL In
general, this research has shown that
comorbidity plays an important role in
influencing mortality outcomes in patients
who are subjected to PCI at Department of
Cardiology, Ch Pervaiz Elahi Institute of
Cardiology, Multan, Karachi. The strongest
predictors of in-hospital and short-term
post-procedural death were the presence of

CKD, heart failure, and multiple
comorbidities. The implications of these
findings are that risk assessment and
multidisciplinary management should be
carried out in detail before the procedure to
improve clinical outcomes in patients with
complex health histories.

Discussion

The technological and artificial intelligence
adoption in the field of interventional
cardiology has transformed the safety of
procedures and real-time decision-making,
but the existence of various comorbidities
has remained a problem in the process of
clinical outcomes (1). Despite the progress
in robotics and data-based care systems,
patients with existing medical issues are still
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at risk of death. The COVID-19 pandemic
further revealed the vulnerability of such
patients, wherein lower procedural exposure
and changed practice patterns amongst
interventional cardiologists influenced the
delivery of clinical care (2). Despite the fact
that device innovations such as the Impella
have enhanced the  provision of
hemodynamic support in high-risk PCI, the
outcomes remain a strong factor that is
predisposed by comorbidity burden in
patients, which is in line with our findings
that mortality among PCI patients is not just
a procedural factor but a complex health
factor.

The prognosis of chronic cardiovascular
disease has been identified in long-term
studies to have a higher mortality among
patients with comorbidities like COPD,
diabetes, and renal impairment. Our
research confirms these results, as it showed
that patients with CKD and COPD
experienced a significantly high mortality
rate after PCI. Earlier studies among Asian
communities equally reported the burden of
comorbidity to be a major determinant of
bad outcomes (3). This high mortality risk is
associated with interactions between the risk
of infection, inflammation, and metabolic
impairment in comorbid patients. Systemic
insufficiency and oxidative stress in chronic
disorders such as COPD and diabetes
undermine cardiac recovery after ischemic
injuries, which results in worse procedural
outcomes. Moreover, sleeping disorders,
including but not directly measured during
our study, sleep apnea, have been associated
with higher all-cause mortality, which
further supports the idea that comorbidities
are compounding survival (4).

The world has seen  geographical
inequalities in comorbidity-related mortality
that tend to be based on variation in
healthcare quality, socioeconomic status,
and genetic predispositions (5). These risks
are increased in Pakistan by the limited
access to preventive care and delayed
cardiovascular disease presentation. The
demographic factor also plays an important

role; the older adult and male populations
are more prone to death, which aligns with
the meta-analyses, which indicate that age,
sex, and comorbidities as a combination
determine the overall prognosis. A
systematic review conducted globally found
diabetes, hypertension, and cardiovascular
disease as the most prevalent mortality risk
factors—findings that were also reflected in
our patient cohort, where hypertension and
diabetes were very prevalent. Furthermore,
mental illnesses like depression, which were
not quantified in this study, may be
additional causes of physical comorbidities
and increased mortality (6).

Multimorbidity is a significant threat to the
success of the procedure and survival
outcomes after the intervention in the setting
of PCI (7). It has been demonstrated that in-
hospital mortality prognostics using risk
prediction models with comorbidities
enhance prognosticism. These models are
consistent with our results on the use of
logistic regression in which CKD and heart
failure emerge as independent predictors of
mortality. Aging and frailty were also
documented to adversely affect PCI
outcomes, and older persons were reported
to experience higher rates of the procedural
comorbidity and mortality. Similarly,
patients suffering peripheral arterial disease
(PAD) have been reported to be at risk of
increased bleeding and adverse events after
PCI (8). These results indicate that
comorbidities not only increase mortality
but also expose a person to risky procedures,
which may lead to the development of other
issues.

The nutritional status is another crucial
determinant of the outcome of PCI,
particularly in the elderly. Malnutrition has
also been linked to higher mortality of
patients following PCI because it leads to
poor wound healing, vulnerability to
infections, and low physiological reserve (9).
This evidence is indirectly supported by our
findings because patients who have several
comorbid conditions, such as CKD and
heart failure, tend to be at a greater risk of
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undernutrition. Moreover, heart failure is a
significant factor influencing long-term
outcomes after PCI.  According to the
previous research comparing PCI to
coronary artery bypass grafting (CABG),
heart failure has become an important factor
contributing to mortality (10). This
corresponds to our research, where heart
failure and CKD were identified to be the
most effective determinants of in-hospital
and 30-day mortality.

The results of this research have significant
clinical practice implications in Pakistan.
Since noncommunicable diseases are high, a
substantial number of patients attending PCI
have more than one preexisting condition
(11). According to our data, patients with
three or more comorbidities are almost five
times more likely to die than patients who
are not so comorbid. This highlights the
need to perform thorough pre-procedural
screening and streamlining of comorbidities
before PCI. Risk stratification tools that
include the renal function, left ventricular
performance, and the systemic disease
burden  would  help  interventional
cardiologists in the choice of the most
suitable approach to therapy. The other
important implication is the necessity of
multidisciplinary care. Patients should be
managed collectively by cardiologists,
nephrologists, pulmonologists, and
endocrinologists prior to and after PCI to
reduce complications (12). Glycemic control,
renal protection measures, and pulmonary
rehabilitative  interventions must  be
highlighted to enhance the outcomes.
Furthermore, predictive models of local
mortality risk using the data of Pakistani
patients have the potential to increase the
precision of the prognosis and the allocation
of resources in the tertiary hospitals like
Department of Cardiology, Ch Pervaiz Elahi
Institute of Cardiology, Multan.

Lastly, community-based screening,
lifestyle interventions, and patient education
should be the goals of public health
activities to decrease the level of modifiable
comorbidities (13). Hypertension, diabetes,

and renal impairment can be detected and
treated early before developing into severe
coronary artery disease that  requires
interventional procedures. In Pakistan,
where the burden of cardiovascular disease
is  constantly  increasing, = comorbid
conditions regardless of their role in
enhancing the outcomes of PCI and overall
survival. The study supports the argument
that comorbidities are powerful, non-
interactive predictors of mortality in
patients undergoing PCI. Chronic kidney
disease, heart failure, and diabetes mellitus
all aggravate long- and short-term outcomes
significantly  (19). Enhancing patient
prognosis can be achieved by managing the
multidisciplinary approach, pre-procedural
assessment optimization, and the application
of locally applicable risk-prediction models.
The results indicate a  significant
requirement that healthcare systems in
Pakistan should shift their focus to
comorbidity examination as an aspect of
holistic cardiovascular care.

Conclusion

The study concludes that comorbidities are a
significant and main contributor to the
mortality of patients receiving
percutaneous coronary intervention (PCI)
in the Department of Cardiology, Ch
Pervaiz Elahi Institute of Cardiology,
Multan. The findings indicate that patients
with chronic kidney disease, heart failure,
and diabetes mellitus are at much higher
risks of in-hospital and short-term post-
procedural ~ mortality. Multimorbidity
increases the risk of mortality in the case of
several comorbid conditions that underscore
the  cumulative adverse effect of
multimorbidity on the outcome of the
procedure. The results emphasize the
necessity of creating complex pre-
procedural assessments, simplifying
comorbidities, and fostering
multidisciplinary collaborations in order to
manage patients with high-risk PCIL. Risk
stratification models and preventive care
plans was applied individually to reduce
complications and improve the survival
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rates. Additional research should be
performed in the long-term follow-up and in
multicentric research to identify strong,
region-specific risk-prediction models that
can be used to improve clinical decision-
making and patient outcomes in Pakistani
early cardiac care settings.
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