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Abstract:

Background / Objective: Acute exacerbation of Chronic Obstructive Pulmonary Disease (AECOPD) is
associated not only with worsening respiratory function but also with systemic inflammatory and hypoxic effects
that may impose cardiovascular strain. Myocardial stress during exacerbations can be detected using cardiac
biomarkers such as Creatine Phosphokinase-MB (CPKMB) and Troponin I (Trop I). The objective of the present
study was to assess the levels of CPKMB and Troponin I in patients presenting with AECOPD and to determine
their association with disease severity, need for intensive care, and short-term in-hospital outcome.

Methods: A prospective observational study was conducted on 100 patients diagnosed with AECOPD and
admitted to a tertiary care hospital. Serum CPKMB and Troponin I levels were measured at admission. Clinical
parameters including age, smoking history, GOLD stage, ICU requirement, and mortality were recorded.
Statistical analysis was performed using Student’s t-test and ANOVA, with p < 0.05 considered significant.
Results: Elevated CPKMB and Troponin I were detected in 38% and 33% of patients, respectively. Patients
requiring ICU admission showed significantly higher mean CPKMB (8.07 + 2.95 IU/L) and Troponin I (0.242 +
0.101 ng/mL) compared to those treated in the ward (p < 0.001 and p = 0.003). In-hospital mortality occurred in
9% of cases. CPKMB levels were notably higher among non-survivors (9.88 + 2.94 TU/L) than survivors (p <
0.001), whereas Troponin I did not significantly correlate with mortality (p = 0.869). Biomarker levels did not
differ significantly across GOLD stages.

Conclusion: CPKMB is a stronger prognostic indicator than Troponin I in AECOPD and correlates with severity
and mortality.

Recommendation: Incorporating routine CPKMB testing at admission can aid early risk stratification and guide
ICU decision-making.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is
a chronic, progressive respiratory disorder
characterized by persistent airflow limitation and an
exaggerated inflammatory response of the airways
and lungs to noxious stimuli [1]. It is one of the
leading causes of chronic morbidity and mortality
globally, contributing significantly to the overall
disease burden in developing countries like India
[9,10]. According to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) 2023
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report, COPD is now recognized not merely as a
pulmonary disorder but as a complex, multi system
disease with systemic manifestations [1].

Acute exacerbations of COPD (AECOPD) are
episodes of worsening respiratory symptoms that
require additional treatment. These events accelerate
the decline in lung function, worsen the quality of
life, and are major determinants of hospitalization
and mortality [6,8]. In recent years, growing
evidence suggests that AECOPD is often
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accompanied by cardiovascular strain [4,5,6].
Systemic  inflammation, hypoxia, pulmonary
hypertension, and right ventricular overload during
exacerbations may  precipitate  subclinical
myocardial injury, even in patients without pre-
existing cardiac disease [9,10].

Cardiac biomarkers such as Creatine
Phosphokinase-MB (CPKMB) and Troponin I (Trop
I) serve as sensitive indicators of myocardial stress
or injury [2,3,5]. Elevation of these markers during
AECOPD reflects underlying cardiopulmonary
interaction and may predict poor clinical outcomes.
While several international studies have
documented the prognostic significance of these
biomarkers, limited Indian data are available
exploring their role in assessing disease severity and
short-term outcomes in AECOPD [3,5,6].

Hence, the present study was undertaken to evaluate
the serum levels of CPKMB and Troponin I in
patients with acute exacerbation of COPD and to
determine their association with disease severity,
need for intensive care, and in-hospital mortality.
Understanding this relationship may help clinicians
in early identification of high-risk patients and guide
timely management strategies to improve clinical
outcomes [4,8].

Materials and Methods

This is a prospective observational study was
conducted at Mahatma Gandhi Hospital, Dr. S. N.
Medical College, Jodhpur, involving 100 patients
diagnosed with AECOPD based on GOLD 2023
guidelines [1].

Inclusion Criteria

e Patients aged > 40 years

e Diagnosed with AECOPD requiring hospital
admission based on GOLD criteria [1]

e Provided written informed consent for
participation

Exclusion Criteria

e History of ischemic heart disease or recent
myocardial infarction [2]

e  Presence of renal dysfunction, defined as serum
creatinine > 1.5 mg/dL

e Patients with acute systemic infections
unrelated to COPD exacerbations

Blood samples were collected at the time of
admission to estimate serum CPKMB and Troponin
I levels using standard enzymatic and immunoassay
methods. Data regarding smoking status, GOLD
stage, comorbidities, [CU admission, and in-hospital
outcome were recorded [4,8,9,10]. Statistical
analysis was performed using SPSS version 26.
Continuous variables were expressed as mean +
standard deviation (SD), and categorical variables as
percentages. Associations were assessed using
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Student’s t-test and chi-square test, with p < 0.05
considered significant [7].

Results

A total of 100 patients diagnosed with acute
exacerbation of COPD (AECOPD) were enrolled in
the present study. The mean age was 66.9 + 9.7
years, and males constituted 54% of the study
population. A majority of the subjects (62%) were
above the age of 60 years, and 68% had a history of
smoking [9]. According to GOLD 2023 staging [1],
35% were in Stage I, 20% in Stage II, 16% in Stage
IIT and 29% in Stage IV, indicating a clustering of
moderate-to-severe disease in this group (Table 5).

Serum CPKMB and Troponin I levels were
measured at admission. Elevated CPKMB and
Troponin I levels were found in 38% and 33% of the
patients, respectively [3,5,6]. The overall mean
CPKMB was 7.02 + 2.9 IU/L, while the mean
Troponin I was 0.197 + 0.106 ng/mL (Table 1).
These findings indicate myocardial stress in a
significant proportion of cases.

A total of 28 patients required ICU admission.
Patients admitted to the ICU had significantly higher
mean CPKMB levels (8.07 = 2.95 IU/L) and
Troponin I levels (0.242 + 0.101 ng/mL) compared
with those managed in the wards (5.88 + 2.79 IU/L
and 0.176 + 0.105 ng/mL, respectively). This
difference was statistically significant (p < 0.001 for
CPKMB and p = 0.003 for Troponin I) [4,8],
suggesting that elevated cardiac biomarkers
correlate with the requirement of intensive
care (Table 2).

In-hospital mortality occurred in 9% of patients.
Those who died had markedly elevated CPKMB
levels (9.88 £+ 2.94 TU/L) compared to those who
survived (6.28 + 2.83 TU/L), and this difference was
highly significant (p < 0.001) [2,8]. Troponin I
levels showed a slightly higher mean among the
deceased (0.204 + 0.101 ng/mL) compared to
survivors (0.198 + 0.109 ng/mL), but this was
statistically insignificant (p = 0.869) (Table 3).

When analyzed according to smoking status,
smokers had higher CPKMB (7.18 £ 2.73 IU/L) and
Troponin I (0.235 + 0.105 ng/mL) levels as
compared to non-smokers. Trop I -elevation
demonstrated a significant association with smoking
(p = 0.037) [9], whereas CPKMB variation was not
significant (Table 4).

The distribution of patients across GOLD stages was
statistically significant (> = 8.88, df =3, p=0.031)
[10]. However, the differences in biomarker levels
across GOLD stages were not significant (p > 0.05),
indicating that while disease severity staging
differed significantly among patients, serum
biomarker elevations did not vary proportionally
with GOLD stage (Table 5).
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Overall, these results indicate that raised serum
cardiac biomarkers—particularly CPKMB—are
closely associated with clinical severity, ICU

admission, and short-term mortality in AECOPD

[2,4.,8].
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Table 1: Distribution of Elevated CPKMB & Troponin I Levels

Parameter Elevated (n) Elevated (%) Mean = SD
CPKMB 38 38% 7.02+2.91U/L
Troponin | 33 33% 0.197 £ 0.106 ng/mL

Note: Values recorded at admission.

Table 2: Serum CPKMB and Troponin I Levels in Relation to ICU Admission

ICU Admission CPKMB Mean + SD Trop I Mean £+ SD N
Yes 8.07+2.95 0.242 £ 0.101 33
No 5.88+£2.79 0.176 £ 0.105 67

Statistical Test: Independent samples t-test
CPKMB: t=3.63, df =98, p <0.001, Trop I: t = 3.00, df = 98, p = 0.003
Table 3: Serum CPKMB and Troponin I Levels in Relation to Mortality

Mortality Status CPKMB Mean + SD Trop I Mean £+ SD N
Alive 6.28 £2.83 0.198 +£0.109 91
Died 9.88 £2.94 0.204 +£0.101 9

Statistical Test: Independent samples t-test

e CPKMB:t=-3.63,df=98, p<0.001
o TropI:t=-0.165,df =98, p=10.869

Table 4: Serum CPKMB and Troponin I Levels in Relation to Smoking status

Smoking Status CPKMB Mean + SD Trop I Mean £ SD N
Current 7.18+2.73 0.235 £ 0.105 30
Former 6.18 £3.21 0.198 £0.109 34
Never 6.51£3.05 0.167 £0.102 36

Statistical Test: One-way ANOVA (Welch’s)

Table S5: Comparison of Biomarkers by GOLD Stage

e CPKMB: F=0.942,df=2,p=0.395
o TropI: F=3.465,df=2,p=0.037

GOLD Stage CPKMB Mean + SD Trop I Mean £ SD N
Stage 1 6.68 £3.08 0.215+0.097 35
Stage I 7.39+3.28 0.197 £0.115 20
Stage 111 641 +£2.85 0.185+0.111 16
Stage IV 6.06 +2.84 0.186 £0.115 29

Statistical Test: One-way ANOVA (Welch’s)

e CPKMB: F=0.736,df=3,p=0.536
e Trop: F=0.502,df=3,p=0.683

Discussion

The present study demonstrates that elevated serum
CPKMB and Troponin I levels are common among
AECOPD patients, particularly in those with severe
exacerbations. Similar to Raghu et al. (2022) [3] and
Majumder et al. (2020) [5], we observed that
biomarker elevation reflects myocardial strain
secondary to hypoxemia and systemic inflammation
caused by exacerbation episodes.

In our study, 38% patients had raised CPKMB and
33% had elevated Troponin I, which is in line with
Elmenawi et al. (2021) [6] who also reported
biomarker rise in nearly one-third of AECOPD

Kumar et al.

patients. These findings support the concept that
AECOPD is not limited to pulmonary involvement
but also exerts cardiovascular stress.

Elevated biomarkers showed a strong association
with ICU admission (p < 0.001 for CPKMB; p =
0.003 for Troponin I). This is consistent with the
findings of Koppad et al. (2023) [4] who reported
higher ICU transfer rates in patients with increased
biomarker levels. Such correlation underlines the
prognostic importance of cardiac biomarker testing
in triaging AECOPD patients on admission.

Mortality in our cohort was 9%, and CPKMB
showed a significant increase among non-survivors
(p <0.001), similar to the findings of Brekke et al.
(2009) [2] and Chang et al. (2011) [8] who
documented troponin elevation as a predictor of
mortality. However, in our study Troponin I did not
show significant difference (p = 0.869) between
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survivors and non-survivors, which indicates that
CPKMB may be a more sensitive prognostic marker
in this population — possibly due to reversible
myocardial stress rather than necrosis causing Trop
I elevation.

Smoking status also showed a noteworthy
association,  with ~ smokers  demonstrating
significantly higher Troponin I levels (p = 0.037).
Similar cardiovascular stress accentuation in
smokers with COPD has been highlighted by
Zielinski & MacNee (2015) [9].

Although the distribution of GOLD stages was
statistically significant in the study population (p =
0.031), biomarker levels did not significantly differ
across GOLD severity (p > 0.05). This observation
supports previous reports by Sin et al. (2006) [10]
suggesting that systemic cardiac stress markers do
not necessarily correlate with spirometric severity.
Thus, reliance solely on pulmonary staging may
underestimate cardiovascular risk.

Overall, these findings emphasize that AECOPD
represents a multi-system disorder, wherein
myocardial stress has a major influence on
outcomes. Routine measurement of cardiac
biomarkers, especially CPKMB, can help in early
risk stratification, timely ICU referral, and better
prognostication [2,4,8].

Conclusion

The findings of the present study underline that
acute exacerbations of COPD are not merely
respiratory events but represent a systemic insult
with substantial cardiovascular implications [9,10].
A significant proportion of patients demonstrated
elevated cardiac biomarkers, reflecting ongoing
myocardial stress even in the absence of overt
cardiac symptoms [3,5].

Of the two biomarkers evaluated, CPKMB showed
a superior and more consistent prognostic value
[4,8]. Its strong association with both ICU
requirement and mortality suggests that it may be a
sensitive marker of ischemic burden and right
ventricular strain during exacerbations. In contrast,
although Troponin I was elevated in some patients,
its weaker correlation with mortality indicates that
irreversible myocardial injury may not be the
predominant mechanism in most cases of AECOPD
[2,8].

Importantly, the lack of significant association
between biomarker levels and GOLD-defined
severity highlights a critical clinical insight:
spirometric staging alone does not adequately reflect
the risk of cardiovascular stress or clinical
deterioration during exacerbations [10]. This
reinforces the need to expand risk assessment
beyond pulmonary parameters [9,10].
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Clinical Takeaway: Routine measurement of
CPKMB and Troponin I at emergency presentation
can:

o  Identify high-risk AECOPD patients earlier,

e Assist in prompt triaging and ICU decision-
making,

e Improve monitoring strategies, and

e Potentially reduce short-term mortality [2,4,8]

Broader Impact: Given that COPD is highly
prevalent in India and cardiovascular complications
are a major driver of its poor outcomes [9,10],
integrating biomarker-based risk stratification into
routine care protocols may contribute significantly
to improving clinical outcomes and reducing the
healthcare burden [4,8].

Future Direction: Large-scale, prospective studies
incorporating  post-discharge  follow-up  and
therapeutic response evaluation are warranted to
validate the role of cardiac biomarkers in biomarker-
guided clinical pathways, and to determine whether
their use can translate into better long-term survival
in COPD patients [2,8].
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