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‘ ABSTRACT ’ Background: Acute pancreatitis is mostly self-limiting disease with adequate management, resolves itself with few

complications. Early diagnosis of severe acute pancreatitis (AP) is important to reduce morbidity and mortality. The
triglyceride-glucose (TyG) index is a novel surrogate marker of insulin resistance and its related metabolic abnormalities. Aim: To compare
triglyceride and glucose(TyG) index as an effective biomarker with CTSI and BISAP score for severe acute pancreatitis. Methods: An
observational prospective study was carried out in department of medical gastroenterology for a period of 6 months from November 2021.This
study included patients >18 years, who admitted with acute pancreatitis. The TyG index was calculated as: in{ fasting triglyceride( mg/dl) x
fasting plasma glucose( mg/dl)}/2. Results: A total of 67 patients with acute pancreatitis were included, male 46 (68.7%) and female 21
(31.3%). The median age of presentation was 47.07 + 11.86 years. 11 (16.4%) patients were in severe group while 56 (83.6%) patients were in
non- severe group according to Atlanta classification. 9(13.4%) patients need icu treatment at admission while 58 (86.6%) patients were
managed in ward. Among severe acute pancreatitis 2(3%) patients died despite ICU care. Mainly TyG index, BISAP and CTSI scores were used.
BISAP score has AUROC 0.957 with standard error 0.042, p value 0.0005, AUROC for CTSI0.941 with SE 0.044, p value 0.0005 and AUROC
for TyG index 0.985 with SE 0.013, p value 0.0005. On applying t- test for equality of variance parameters which were statistically significant ( p
value <0.005) were age, FBS, TyG level, BMI, duration of hospital stay, BISAP,CTSI, TyG index. In our study, TyG index shows maximum
accuracy over BISAP and CTSI in predicting severity of acute pancreatitis. Conclusion: TyG index is superior than pre-existing scores like
BISAP and CTSI for assessment of severity of acute pancreatitis as it has highest positive predictive value and can be estimated at admission
without subsequent follow up.
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INTRODUCTION:

Acute pancreatitis (AP) is an acute inflammatory process in which the
pancreatic injury can remain localized, spread to nearby tissues, or lead
to systemic inflammation through the activation of cytokine cascades.

The pathway by which local pancreatic injury extends to systemic
inflammation is incompletely known. Although AP is mostly a self-
limiting disease that, with adequate management, resolves itself with
few complications, approximately 15% of AP cases progress to more
serious conditions.

Severe AP (SAP) still has a mortality rate of 2- 9% despite
developments in understanding the disease.

Therefore, predicting the severity of AP and classifying patients at high
risk for progressing to SAP is important for planning the initial level of
care and interventions needed for patient management.

Although several classification methods for SAP have been developed,
mortality and organ failure from SAP remains unacceptably high.
Thus, a more accurate AP scoring system for predicting SAP is needed
inclinical practice.

The important role of metabolic disease in acute pancreatitis is
increasingly recognized. Several recent studies have found that factors
indicating metabolic abnormalities, such as diabetes,
hypertriglyceridemia, morbid obesity, vitamin D deficiency, and a
higher-than-normal ratio of serum apolipoprotein B to A-I, are closely
associated with the severity and prognosis of AP.

Furthermore, recent studies have shown that insulin resistance
strongly influences the prognosis and severity of AP.

Insulin resistance is itself a chronic, low-grade inflammatory status,
and it is considered to play a pathogenic role in several other
inflammatory diseases, including AP.

Anovel surrogate marker of insulin resistance and its related metabolic
abnormalities that is slowly gaining acceptance is the triglyceride-
glucose (TyG) index.

The concept of the TyG index arose from a study that demonstrated that
triglycerides present in skeletal muscle are inversely correlated with
both skeletal muscle insulin sensitivity and whole-body insulin action.

The TyG index has been reported as a predictor of diabetes,
hypertension, nonalcoholic fatty liver disease (NAFLD), and
cardiovascular events. However, little is known about the association
between the TyG index and the severity of AP.

AIM OFTHE STUDY:
To compare Triglyceride and glucose (TyG) index as an effective
biomarker with CTSI and BISAP score for severe acute pancreatitis.

Methods:
Study Place: Department of medical gastroenterology Stanley
Medical College Chennai.

Study Design: An observational prospective study.
Sample size: 67

Study duration: Nov 2021 to April 2022.

Inclusion Criteria:
All patients with more than 18 years of age admitted with acute
pancreatitis.

Exclusion criteria:

1)Agebelow 18 years.

2) Not willing to participate in study.

3) Aetiology of acute pancreatitis no established.

4) Comorbidities limiting fluid management: CKD/CHF/CLD
5) Pre-existing pulmonary/neurological disorders.
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AP was diagnosed based on the presence of two of the following three
features:

1)Typical abdominal pain, (2) serum amylase and/or lipase >3 times
the upper normal limit, and (3) radiologic findings.

The etiologies of AP were gallstone, alcohol and hypertriglyceridemia.

Peripheral blood samples were obtained at the time of admission to
assess clinical laboratory parameters: hemoglobin, hematocrit, white
blood cell count, calcium, phosphorus, blood urea nitrogen, creatinine,
lactate dehydrogenase, aspartate aminotransferase, C-reactive protein,
USG abdomen, HBsAg, anti- HCV.

An abdominal computed tomography (CT) scan was performed on all
patients upon admission to differentiate AP from other diseases.

Once AP was diagnosed, the levels of fasting insulin, glucose, and
triglyceride (TG) were verified using the baseline blood sampling.

The TyG index was calculated as: in [fasting TG (mg/ dL) x fasting
plasma glucose (mg (dL)]/2.

As additional scoring systems, CT scoring index (CTSI), and Bedside
Index of Severe Acute Pancreatitis (BISAP) were applied.

The severity of AP was classified as mild, moderately severe, or severe
per the revised Atlanta 2012 criteria.

Mild AP was defined by the absence of organ failure (OF) and local or
systemic complications. Moderately severe AP was defined as
transient OF that resolved within 48 h and was accompanied by local or
systemic complications. Severe AP was defined as persistent OF.

This study protocol was approved by the institutional ethics
committee. Informed consent was obtained from all patients.

Statistical Analysis:

The collected data were analysed with IBM SPSS Statistics for
Windows, Version 23.0.(Armonk, NY: IBM Corp).To describe about
the data descriptive statistics frequency analysis, percentage analysis
were used for categorical variables and the mean & S.D were used for
continuous variables. To find the significant difference between the
bivariate samples in Independent groups the Unpaired sample t-test
was used. To find the significance in categorical data Chi-Square test
was used similarly if the expected cell frequency is less than 5 in 2x2
tables then the Fisher's Exact was used. To find the efficacy of the
Scores to predict the Severe Acute Pancreatitis the Receiver Operating
Characteristics curve(ROC) was used with Sensitivity, Specificity &
accuracy. In all the above statistical tools the probability value .05 is
considered as significant level.

Hospital stay( days)|14.73+4.13 6.18+1.75 0.0005
Fasting TG 677.45 +£360.12 |150.29 + 55.99 0.001

FBS 207.18 £ 69.67  |96.64 +£17.72 0.0004
BISAP score 3.64 £ 0.67 1.84 +0.50 0.0005
CTSI 8.27 +1.68 4.63 £1.29 0.0005
TyG index 5.82+0.43 4.75+£0.26 0.0005
BMI 25.86+1.88 23.29+1.67 0.0005

Characteristics of the study subjects according to TyG index:

The TyG index scores were significantly higher in the SAP group than
the non-SAP group (5.82+0.43 vs. 4.75+0.26, p <0.0005). The TyG
index scores were also higher (1) in patients requiring ICU admission
(n=09) than those not admitted to an ICU (n=58) and (2) in those who
subsequently died of AP-related complications (n = 2) than those who
did not (n=65)

Severity Assessment

11 (16.4%) patients were in severe group while 56 (83.6%) patients
were in non- severe group according to Atlanta classification.
9(13.4%) patients need icu treatment at admission while 58 (86.6%)
patients were managed in ward. Among severe acute pancreatitis
2(3%) patients died despite ICU care.

Scoring System For Acute Pancreatitis

We calculated the AUCs of TyG index, CTSI, BISAP scores for
predicting severe acute pancreatitis (Table 2). TyG index showed the
greatest accuracy for predicting severe acute pancreatitis. BISAP score
has AUROC 0.957 with standard error 0.042, p value 0.0005, AUROC
for CTSI 0.941 with SE 0.044, p value 0.0005 and AUROC for TyG
index 0.985 with SE 0.013, p value 0.0005.

Table 2 TyG Index And Scoring Systems For Predicting Severe
Acute Pancreatitis:

Area Under the Curve

Asymptotic 95%

e Confidence Interval
Test Result W Lower Upper
\Variable(s) Area Std. Error’ Bound Bound
RISAP 957 042 0005 875 1.000
Score
CTsl 941 044 0005 854 1.000
TyG INDEX 885 013 0005 960 1.000

On applying t- test for equality of variance parameters which were
statistically significant ( p value <0.005) were age, FBS, TyG level,
BMI, duration of hospital stay, BISAP,CTSI, TyG index.

To find the efficacy of the Scores to predict the Severe Acute
Pancreatitis the Receiver Operating Characteristics curve (ROC) was
used with Sensitivity, Specificity & accuracy( Fig.1).The AUC of the
ROC for predicting severe acute pancreatitis with TyG index is highest

RESULTS than CTSI and BISAP score.

Demographic Analysis

A total of 67 patients with acute pancreatitis were included in this i ROC E"ﬂf

study, male 46 (68.7%) and female 21 ( 31.3%). Median age of | | _____ce-- o Socece ot
presentation was 47.07 = 11.86 years with a minimum age of 21 years ] — BSAP Soore
and while maximum age of 69 years. Most common etiology was gall " - :_ﬂg‘wa
stone followed by alcohol consumption and hypertriglyceridemia. ' —Reference Line
Table: 1 Base Line Characteristics Of Patients.

Parameters Severe AP (n=11)|Non-severe AP P- "

(n=56) value T:.
Sex( male:female) [7(63.6%): 39(69.4%): 0.321 H
5(45.4%) 17(30.3%) @ 04

Age(years) 59.45+6.22 44.64 £ 11.18 .0005

Hb 11.77+2.02 11.28+ 1.60 0.378

TLC 8619.09+ 5271.10|7368.89+4067.95 |0.471 021

Platelet count 2.36+0.88 2.37+0.66 0.961

BUN 16.27+7.42 13.2044.37 0.209

urea 33.09+15.29 26.43+8.87 0.188 oot - = - - 4
creatinine 1.22+0.82 0.85+0.45 0.180 1- Specificity

Total bilirubin 2.32+1.86 1.07+0.62 0.052

Direct bilirubin 1.00+0.78 0.41+0.36 0.031 scores AUC of ROC

SGOT 74.09+45.77 52.61£23.61 0.157 TyG index 0.998

SGPT 72.00+49.34 48.13+22.56 0.144 BISAP 0.963

amylase 611.45+447.22  |337.45+71.05 0.070 CTSI 0.818

lipase 707.554594.57  |343.25+68.10 0.070 Fig. 1. Receiver operative characteristic curve comparison

78 ]| INDIAN JOURNAL OF APPLIED RESEARCH ]




Volume - 13 | Issue - 08 | August - 2023 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

Mortality:

Correlation of duration of hospital stay and mortality with Atlanta and
TyG index.Pearson Chi-Square test showed statically significant
results for duration of hospital stay ( P value<0.004), while it was non-
significant for assessing mortality.

DISCUSSION:

Acute pancreatitis is seen across all age groups, though it is more
common in 3" to 5 " decade .Rare causes such as pancreatic divisum,
familial pancreatitis are more common in the pediatric age group.
There are various scores and parameters to decide about the severity of
acute pancreatitis, however none of them is accurate to determine
severity. Ranson score requires24 hours to 48 hours for assessing
severity, which leads to loss of crucial period for i/v fluid management
and decision about ICU need. CTSI require around 5 days waiting
period for development of necrosis in pancreatic parenchyma, BISAP
require daily monitoring. TyG index is newly devised index, which
predict future risk of severity by measuring glucose and triglyceride at
admission. In our study, TyG index shows maximum accuracy over
BISAPand CTSlin predicting severity of acute pancreatitis.

Over and above it has more specificity in determining hospital stays
and mortality of patients at admission.

We have demonstrated that the TyG index, a surrogate marker of
insulin resistance and metabolic abnormalities, is significantly
associated with SAP in patients with AP.

Clinically, AP has many causes including gallstones, alcohol
consumption, and hyperlipidemia. Inflammation of the pancreatic
adipose tissue is an important component of the pathophysiology of
AP.

Metabolic disease and insulin resistance increase both the incidence of
AP and the risk of SAP. Obesity and diabetes, as surrogate phenotypes
of metabolic disease, are known to be closely associated with incident
APand SAP.

The TyG index has also been reported as a predictor of diabetes,
hypertension, NAFLD, and cardiovascular events.

There is a biologically plausible mechanism underlying the significant
association between the TyG index and SAP. Ectopic fat (e.g., NAFLD
or fatty pancreas) and SAP have a strong relationship.

Our study illustrates several important and novel findings. First, the
TyG index was higher in the SAP group than in the non-SAP group. ,
The cut-off of TyG index for severe acute pancreatitis is 5.39. Study d
by Jin Myung Park et al. also showed that Triglyceride and glucose
(TyG) index is an effective biomarker to identify severe acute
pancreatitis with cut-off of TyG index for severe acute pancreatitis
was 4.92. The mean TG level was also significantly higher in patients
with ICU admission and AP-related mortality. Therefore, the TyG
index could be a good combination to predict the severity of AP.

Second, the predictive value of traditional models for SAP increased
significantly after adding the TyG index. We extensively investigated
the predictive ability of TyG for SAP using various statistical methods,
including a comparison of AUCs and model fitness statistics. This
finding implies that a simple, single measurement of serum chemistry
at clinical baseline can reliably compensate traditional prognostic
indices of AP that require multiple clinical measurements. Our result
strongly supports the prognostic value of the TyG index in patients
with AP.

Limitations:

(1) Small sample size (2) Single center study (3) Long-term follow up
for delayed complications not done. Despite these limitations, this
study also has several strengths. This study investigating the predictive
value of the TyG index in AP and suggesting the TyG index be
incorporated to improve upon previously established severity-scoring
systems. Replacing the blood glucose level with the TyG index in
traditional prognostic scoring systems could improve their
performance.

CONCLUSION:
TyG index is superior than pre-existing scores like BISAP and CTSI
for assessment of severity of acute pancreatitis as it has highest

positive predictive value and can be estimated at admission without
subsequent follow-up.
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