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Abstract

Background: Acute pancreatitis (AP) is defined as an acute inflammatory
process of the pancreas with variable involvement of other regional tissue or
remote organ system. Because of the frequent emergency, multimodality
presentation, difficult preoperative diagnosis and management of complication,
this challenging subject was taken up and study had planned to observe the
prevalence of cardiac dysfunction and its association with outcome in AP. Aims
and Objectives: To study the prevalence and association of cardiac
dysfunctions with outcome in patients of acute pancreatitis. Material and
Methods: Eligible 100 acute pancreatitis patients were enrolled according to
the inclusion and exclusion criteria. Cardiovascular function was assessed by
S.CK-MB, ECG and 2DEcho. Patients were managed and followed up during
hospital stay for their outcome with CTSI (CT Severity index). Results: 96%
patients were male and 80% were from 31-50 years of age group. 93% of
patients had CTSI score of <6 (mild to moderate AP) while 7% cases had CTSI
score >7 (severe pancreatitis). Mean S. CK MB was found to be 33.52 £19.51
IU/L and in patients with severe pancreatitis, it was 52.57+26.97 1U/L.
Sensitivity, specificity and positive predictive value (PPV) of positive S. CK
MB value (>25 1U/ml) were 85.71%, 51.61% and 11.76%, respectively, in
severe AP cases. Abnormal ECG changes were seen in 42% patients and all
42% patients had Sinus tachycardia. ST depression, QT prolongation, ST
elevation and T wave inversion found in 42%, 33%, 21% and 21% cases,
respectively. All 7 patients with severe AP have sinus tachycardia and QT
prolongation, while 3 have ST depression, 2 have T inversion, 1 have ST-T
changes and 1 have ST elevation. 35 patients with mild to moderate AP also
have abnormal ECG findings. Sensitivity, specificity and PPV of abnormal ECG
findings were 100%, 62.37% and 16.66%, respectively in severe AP cases. 20
out of 100 patient (20%) have abnormal 2D ECHO findings and in 12 out of
these 20 have right wall motion abnormality (RWMA) with EF >50% with
diastolic dysfunction and remaining 8 have RWMA with EF <50% with
diastolic dysfunction. In 7 patients with severe AP, 4 patients have abnormal 2D
ECHO findings in which 2 patients have RWMA with EF 56% with diastolic
dysfunction grade 1, 1 patient have RWMA with EF 49% with diastolic
dysfunction grade 2 and 1 have RWMA with EF 46% with diastolic dysfunction
grade 2. 16 patients with mild to moderate AP also have abnormal 2D ECHO
finding in which 10 patients have RWMA with EF 53% with diastolic
dysfunction grade 1 and 6 patients have RWMA with EF 46% with diastolic
dysfunction grade 2. Sensitivity, specificity and PPV of abnormal 2D ECHO
findings were 57.14%, 82.14% and 20%, respectively, in severe AP cases.
Conclusion: In our study association of high S.CRP and S. CK MB levels with
severe acute pancreatitis had high sensitivity. Association of 2D ECHO
abnormalities with severe AP was highly specific. Association of ECG changes
with severe AP had 100% sensitivity. Most common ECG abnormality was
sinus tachycardia.
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INTRODUCTION

Acute pancreatitis (AP) is defined as an acute
inflammatory process of the pancreas with variable
involvement of other regional tissue or remote organ
system. The revised Atlanta classification define
cardiovascular failure (CVSF) in acute pancreatitis as
systolic blood pressure of <90 mmHg and no
response to fluid therapy. Apart from hypotension,
the cardiovascular manifestations in AP include
cardiac rhythm disturbances, hyper-dynamic state
with increased cardiac index, decrease myocardial
contractility and low peripheral vascular resistance.
Heart Ultra structural changes in experimental AP
show microcirculation impairment with interstitial
edema and cardiomyocyte hypoxia, intracellular
edema and hypertrophy of cardiomycyte and
collagenisation of myocardium stroma. Previously it
was thought that a myocardial depressant factor may
be responsible for impaired myocardial function and
CVSF in AP. However, CVSF now is accepted to be
a part of systemic inflammatory response secondary
to cytokine Storm. Among the cardiovascular
abnormalities studied in AP, the commonest are ECG
changes, Echocardiographic changes and variable S.
CK MB values. ECG changes are known to occur in
50% of AP patients and that include sinus
tachycardia, atrial flutter and fibrillation, bundle
branch block and ST-T wave changes. The changes
are thought to be due to electrolyte disturbances,
reflex mediated by the Vagus nerve, coronary
vasospasm or myonecrosis due to the release of
pancreatic proteolytic enzymes. Some reports show
that cardiac specific enzyme (S.CK MB) being
elevated in AP. Thandassery et al reported that 4% of
their patients had a mild elevation of S. CP MB. But
there is no prospective data on this marker of
myocardial injury in consecutive patient of AP across
all grades of severity. On echocardiography in
patients with AP there result have been variable.
While some study have reported no difference in left
ventricular function in patients with AP as compared
to control. Others have noted diastolic dysfunctions.
Because of the frequent emergency, multimodality
presentation, difficult preoperative diagnosis and
management of complication, this challenging
subject was taken up and study had planned to
observe the prevalence of cardiac dysfunction and its
association with outcome in AP.

Aims and Obijectives: to study the prevalence and
association of cardiac dysfunctions with outcome in
patients of acute pancreatitis.

MATERIALS AND METHODS

The study was conducted in the department of
medicine and gastroenterology after approval from
institutional ethical committee of JLN Medical
College and Hospital Ajmer. After taking informed
consent from patients, study was performed in 100

patients those admitted in various medical and
gastroenterology wards.

Inclusion Criteria

Acute pancreatitis as defined by clinical symptoms
and elevated serum amylase or lipase (more than
thrice the upper limit of normal range) or imaging
evidence of acute pancreatitis 2. Patients presenting
within 7 days of onset of pain. 3. Age more than 18
year.

Exclusion Criteria

1 Patients with severe pre-existing diseases like
coronary artery disease, congestive heart failure of
any etiology, chronic kidney disease, chronic liver
disease. 2 Patients with any evidence of chronic
pancreatitis any previous episode of acute
pancreatitis.

Qualifying patients were undergone detailed history,
clinical examination, biochemical and radiological
investigation.  Following  investigation  were
performed in all patients e.g. CBC, blood sugar,
blood urea, S. Creatinine, S. Sodium and potassium,
S. Calcium and phosphorus, LFT, Lipid profile, S.
amylase and lipase, urine complete, ECG, USG
abdomen. Special investigations: 1. S. CK MB was
done on admission and on after 3 days. 2 2D ECHO
3 TMT (if required) 4 CECT abdomen was done on
or after 3 days to assess the severity of AP. severity
of AP was defined according to CTSI (CT Severity
index). Acute physiology and chronic health
evaluation 1l (APACHE II) score was derived at
admission.

RESULTS

In our study 80% patients were from 31-50 years of
age group and 96% of patients were male. 93% of
patients had CTSI score of <6 (mild to moderate AP)
while 7% cases had score >7 (severe AP). 76% have
APACHE Il score between 4 to 9 and 7% have score
>13. All the 7 patients those have APACHE 11 score
> 13 also have CTSI score >7. [Table 1]

In all studied patients, S. CK MB values were ranging
between 10- 96 1U/ml (Mean + SD 33.52 +19.51). In
severe AP cases range was 24 -96 1U/ ml (52.57
+26.97) while in mild to moderate AP cases it was
18- 88 1U/ ml (32.08 +18.23). 6 out of 7 (86%) with
CTSI score >7 (severe AP) have positive S. CK MB
value i.e. >25 IU/ml. However, 45 patients with CTSI
score <6 (mild to moderate AP) also have positive S.
CK MB value >25 IU/ml. Sensitivity, specificity and
positive predictive value (PPV) of positive S. CK MB
value (>25 I1U/ml) were 85.71%, 51.61% and
11.76%, respectively in severe AP cases. [Table 2]
In our study 42 patients out of 100 (42%) have
abnormal ECG findings and among these 42 patients,
all 42 patients have sinus tachycardia. ST depression
seen in 42%, QT prolongation in 33%, ST elevation
and T inversion seen in 21% each. All 7 patients with
severe AP have sinus tachycardia and QT
prolongation, while 3 have ST depression, 2 have T
inversion, 1 have ST-T changes and 1 have ST
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elevation. 35 patients with mild to moderate AP also
have abnormal ECG findings. Sensitivity, specificity
and PPV of abnormal ECG findings were 100%,
62.37% and 16.66%, respectively in severe AP cases.
[Table 3]

In our study 20 out of 100 patient (20%) have
abnormal 2D ECHO findings and in 12 out of these
20 have right wall motion abnormality (RWMA) with
EF >50% with diastolic dysfunction and remaining 8
have RWMA with EF <50% with diastolic
dysfunction. In 7 patients with severe AP, 4 patients
have abnormal 2D ECHO findings in which 2

patients have RWMA with EF 56% with diastolic
dysfunction grade 1, 1 patient have RWMA with EF
49% with diastolic dysfunction grade 2 and 1 have
RWMA with EF 46% with diastolic dysfunction
grade 2. 16 patients with mild to moderate AP also
have abnormal 2D ECHO finding in which 10
patients have RWMA with EF 53% with diastolic
dysfunction grade 1 and 6 patients have RWMA with
EF 46% with diastolic dysfunction grade 2.
Sensitivity, specificity and PPV of abnormal 2D
ECHO findings were 57.14%, 82.14% and 20%,
respectively, in severe AP cases. [Table 4]

Table 1: Correlation of S. CK MB with CTSI score

CTSI score S. CK MB values (in IU/ml) Mean Standard deviation
Minimum maximum
<6 10 88 32.08 18.23
>7 24 96 52.57 26.97
Table 2: Correlation of ECG findings with CTSI score
CTSI score ECG findings
Normal [N(%)] Abnormal [N(%)]

<6 58 (62.4%) 35 (37.6%)
>7 0 (0%) 7 (100%)

Table 3: Correlation of 2D ECHO findings with CTSI score

CTSI score 2D ECHO findings
Normal [N(%0)] Abnormal [N(%0)]
<6 77 (82.8%) 16 (17.2%)
>7 80 (82%) 20 (20%)

findings to predict severity of acute pancreatitis

Table 4: Sensitivity, Specificity and Positive predictive value (PPV) of S. CK MB, ECG findings and 2D ECHO

Parameter Sensitivity (%) Specificity (%) PPV (%)
S. CK MB 85.71 51.61 11.76
ECG findings 100 62.37 16.66
2D ECHO findings 57.14 82.14 20
DISCUSSION 65% respectively that might be because of gallstone

AP is the most frequent gastrointestinal cause for
hospitalisation and one of the leading cause of in
hospital death. Because of the frequent emergency,
multimodality presentation, difficult pre-operative
diagnosis and management of complication, this
challenging subject was taken up for the present
study in 100 patients admitted in various medical and
gastro ward.

In present study 80% of the cases were in the age
group of 31- 50 years. In the study conducted by
Prasad et al, Juthika Abhijeet Deharar kar et al and
Lee and papachirastu reported 70%, 32% and 42% of
their study population, respectively being from 31-
40-year age group. Surjit Kumar Das et al reported
63% of cases from 22-39-year age group.

In present study we observed that maximum patients
(96%) were male. Surjit Kumar Das et al and Jitin
Yadav et al also reported male dominance in 96% and
70%, respectively. This male predominance could be
because alcohol was observed to be the main etiology
in our study. However, Yilmaz Bilgic et al and Y |
Kibar et al reported female predominance in 66% and

being the main etiology in their study.

In present study 7% patients had CTSI score >7
(severe AP). Prasad et al also found that 8% patients
had CTSI score >7. Viswanath Sahu et al, Thomas
Bollen et al and shetalgonapati et al observed that 15-
20%, 15-20% and 17% patients, respectively had
CTSI score >7.

In present study 7% patients had APACHE 11 score
>13 and all these 7 patients also had CTSI score >7
(severe AP). In the studies conducted by Prasad et al
and gurleyik et al, 15% and 12% respectively had
APACHE Il score >8.

In our study, the mean S.CRP level was 33.58 mg/L
with SD 32.48 and range being from 4.92- 138 mg/dI.
Among patients with severe AP, minimum and
maximum values of serum CRP were 118 and 138
mg/dl, respectively and mean + SD was 125.29 +
6.84. This showed that the patients with severe AP
had higher serum CRP value and their association
was found to be significant (P < 0.001). Bingzhao et
al and parmar et al also reported statistically
significant association (P <0.05). Kaplan et al,
Pizzelli et al, Trivikaram et al, Vijay Kumar et al and
Joshi et al also reported higher serum CRP level in
severe AP.
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In all studied patients, S. CK MB values were ranging
between 10- 96 IU/ml (Mean + SD 33.52 +19.51). In
severe AP cases range was 24 -96 1U/ ml (52.57
+26.97) while in mild to moderate AP cases it was
18- 88 1U/ ml (32.08 +18.23). Prasad et al, Albrecht
and low et al and Korantzopoulou et al reported that
S.CK MB levels gets elevated in severe AP. On the
other hand, Pizzelli et al revealed no association
between S. CK MB and severity of AP. Sensitivity,
specificity and positive predictive value (PPV) of
positive S. CK MB value (>25 1U/ml) were 85.71%,
51.61% and 11.76%, respectively in severe AP cases.
This in line with Bingzhao et al (sensitivity 83.7%
and specificity 66.7%) and Ankit Mahajan et al
(sensitivity 83% and specificity 66%).

In our study 42 patients out of 100 (42%) have
abnormal ECG findings and among these 42 patients,
all 42 patients have sinus tachycardia. ST depression
seen in 42%, QT prolongation in 33%, ST elevation
and T inversion seen in 21% each. This is in line with
Ankit Mahajan et al and Prasad et al. Buch et al in a
prospective study of 54 patients showed that 31
(57%) patients had transient ECG abnormalities.
Most common ECG changes in their study were non
specific T wave changes in 25 cases and accelerated
atrial or nodal rhythm in 8 cases. Authors implicated
that these ECG changes were mostly due to
underlying ischemic heart disease exacerbated by the
stress of AP and or as a consequence of an imbalance
of the autonomous nervous system. Other study by
Rubio Tapia et al suggested that this is attributed by
electrolyte alteration. Pizzelli et al reported that the
most frequently observed abnormality was ST
segment depression with T wave inversion. Hsu et al,
RO et al Yu and Regart et al revealed that AP might
actually be complicated by myocardial infarction
secondary to hypovolemia, cogulation abnormalities
or coronary arteries spasm.

All 7 patients with severe AP have sinus tachycardia
and QT prolongation, while 3 have ST depression, 2
have T inversion, 1 have ST-T changes and 1 have
ST elevation. 35 patients with mild to moderate AP
also have abnormal ECG findings. Sensitivity,
specificity and PPV of abnormal ECG findings were
100%, 62.37% and 16.66%, respectively in severe
AP cases. This is in line with Ankit Mahajan et al,
Atul et al and Nadkarni et al. In cases of severe
pancreatitis this abnormal ECE findings were present
with Sensitivity of 100% and specificity of 62.37%.
In our study 20 out of 100 patient (20%) have
abnormal 2D ECHO findings and in 12 out of these
20 have right wall motion abnormality (RWMA) with
EF >50% with diastolic dysfunction and remaining 8
have RWMA with EF <50% with diastolic
dysfunction. This is in line with Gyongyosi et al,
Ankit et al and Pizzelli et al, while variyam and Shah
did not found any abnormal finding in 2D ECHO.

In 7 patients with severe AP, 4 patients have
abnormal 2D ECHO findings in which 2 patients
have RWMA with EF 56% with diastolic dysfunction
grade 1, 1 patient have RWMA with EF 49% with
diastolic dysfunction grade 2 and 1 have RWMA

with EF 46% with diastolic dysfunction grade 2. 16
patients with mild to moderate AP also have
abnormal 2D ECHO finding in which 10 patients
have RWMA with EF 53% with diastolic dysfunction
grade 1 and 6 patients have RWMA with EF 46%
with diastolic dysfunction grade 2. Sensitivity,
specificity and PPV of abnormal 2D ECHO findings
were 57.14%, 82.14% and 20%, respectively, in
severe AP cases. This association between severe AP
and 2D ECHO findings was found to be statically
significant. This in line with Atul et al and Nadkarni
etal.

CONCLUSION

In our study association of high S.CRP and S. CK
MB levels with severe acute pancreatitis had high
sensitivity. Association of 2D ECHO abnormalities
with severe AP was highly specific. Association of
ECG changes with severe AP had 100% sensitivity.
Most common ECG abnormality was sinus
tachycardia.

Limitation

Limitation of the study is that thought to be excluded
patients with documented history of Cardiac disease,
the pre-orbit cardiac status of enrolled patients was
not reliable known follow up cardiac evaluation have
helped us better to know the Dynamics of such
changes if you cases of diastolic dysfunction could
have been contributed by patients with hypertension
as they were not excluded and lastly the sample size
would have been increase.
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