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ANALYSIS OF LIPID PROFILE IN PATIENTS WITH ACUTE
PANCREATITIS AND CORRELATING IT WITH SOFA SCORE: A CROS-

SECTIONAL STUDY.

ABSTRACT:

Background: Acute Pancreatitis (AP) is an inflammatory condition of the pancreas that can
trigger a systemic inflammatory response and result in multiorgan dysfunction. Early evaluation
of disease severity is crucial for optimizing management and improving clinical outcomes.
Disturbances in lipid metabolism have increasingly been implicated in the severity of AP and the
development of organ dysfunction.

Aim: To assess the variations in lipid profile, and to correlate lipid profile with SOFA score for
organ dysfunction in patients with AP.

Methods:This isa cross-sectional study included total of 50 patients newly diagnosed with AP.
The SOFA score was recorded. The lipid profile parameters were assayed in serum samples
using clinical chemistry analyzer.

Results: The mean age of the participants was 48.2 + 15.2 years, with male predominance (58%).
The mean SOFA score was 2.7 = 4.0. The mean triglyceride, cholesterol, LDL, VLDL, and HDL
levels were 193.9 + 79.9 mg/dL, 186.3 + 59.8 mg/dL, 115.2 + 43.3 mg/dL, 38.9 £ 17.3 mg/dL,
and 37.5 = 8.6 mg/dL, respectively. Significant positive correlations were observed between
SOFA score and triglycerides (r=0.577, p=0.001), cholesterol (r=0.410, p=0.003), LDL (r=0.297,
p=0.036), and VLDL (r=0.557, p=0.001). Whereas, HDL showed a significant negative

correlation with SOFA score (r=-0.396, p=0.004).
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Conclusion:Lipid profile abnormalities were significantly associated with organ dysfunction in
patients with acute pancreatitis. Lower HDL levels were associated with increased severity.
Routine lipid profile assessment may serve as a useful and cost-effective tool in the early

prognostic evaluation of AP patients.

Keywords: Acute pancreatitis, Lipid profile, SOFA score, Organ dysfunction, Triglycerides

INTRODUCTION

Pancreatitis is a multifaceted condition with diverse causes, clinical presentations, and
outcomes.’ Early and efficient assessment is particularly valuable in resource-limited settings
like India, where any delay in appropriate treatment can result in severe or life-threatening
complications.> Acute pancreatitis (AP) is defined as a sudden inflammatory process of the
pancreas. As per the Atlanta classification, a diagnosis of AP is established when any two of the
below criteria are present: (i) Characteristic abdominal pain, (ii) Serum amylase or lipase levels
exceeding three times the upper normal limit, and (iii) Imaging findings on CT or MRI consistent
with pancreatitis.®> Severity of AP classified as mild, moderately severe, or severe. Mild AP
involves neither organ failure nor complications, while moderately severe AP includes transient
organ dysfunction (lasting <48 hours) affecting one or multiple organs.*

The causes of AP are varied and include alcohol consumption, gallstones, severe
hypertriglyceridemia, and genetic abnormalities involving the PRSS1, SPINK1, and CFTR
genes.® Globally, AP incidence is approximately 34 per 100,000 persons annually.® In countries

such as England, Denmark, and the United States, the incidence ranges from 4.8 to 24.2 per
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100,000 people.” In India, the prevalence of pancreatitis is reported as 7.9 per 100,000, with rates
of 8.6 and 8.0 per 100,000 among men and women, respectively.’

Several scoring systems are used to estimate prognosis in AP, including the Ranson
score,® the APACHE 11 and 111 systems,? and the SOFA score.'® These tools more accurately
capture the evolving clinical status of critically ill individuals.** Among them, SOFA has been
noted for its better performance and ease of use.*? However, more recently, serum triglyceride
(TG) levels have emerged as an important marker for assessing AP severity and aiding treatment
decisions.™® TG testing is straightforward, inexpensive, and yields rapid results. Triglycerides,
central to lipid metabolism, appear to influence inflammatory pathways involved in AP. Elevated
serum TG levels may exacerbate pancreatic injury through lipotoxic and inflammatory
mechanisms. Although triglycerides themselves are not directly toxic, their breakdown by
pancreatic lipase releases free fatty acids that cause lipotoxicity. The extent of pancreatic damage
is primarily related to the inflammatory response and lipotoxic injury.***®

Furthermore, metabolic syndrome has also been linked to both the development and
severity of AP.'® Severe hypertriglyceridemia (SHTG), defined as TG levels >11.3 mmol/L, is
recognized as an important cause of AP.!” With this context, current study was designed with the

main purpose to assess the variations in lipid profile, and to correlate lipid profile with SOFA

score for organ dysfunction in patients with AP.
METHODOLOGY

Ethical approval
The approval of study conduction was obtained from Institutional Ethical Committee of J. J. M.

Medical College (JJMMC), Davangere, Karnatakawith Ref No. JJIMMC/IEC-Syc-215-2024;
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Dated:23.02.2024. A written informed consent was obtained from all the patients enrolled in to
the study.

Study design and patients

This was a cross-sectional study involving50 patients diagnosed with AP at Department of
Emergency Medicine, Bapuji Hospital, J. J. M. Medical College, Davangere. The sample size

was calculated using the formula for estimating a proportion:

Z’pq
dZ
where Z is the standard normal deviate corresponding to a 95% confidence interval

N =

(1.96), p is the reportedprevalence of AP was 30 per 100 000 population overall(0.03%),'%q =
100 — p (99.97), and d is the allowable error (5%). After substituting these values, and after
considering a 10% attrition/non-response rate, the final sample size was rounded up to 50.
Inclusion criteria
Patients:

1. Age: >18 years

2. Newly diagnosed with AP

3. Willingness to participant in the study
Exclusion criteria
Patients with:

1. Pregnancy

2. Any complicated diseases, malignant tumor

Data collection and Assessment Parameters
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Information

(alcoholism),presenting complaints, and SOFA score (Box I)were collected using the structured

proforma.

Box I. SOFA score

regarding  demographic

data like age,

gender,

Sequential [Sepsis-Related] Organ Failure Assessment Score

Score
System 0 1 2 3 4
Respiratory
Pa0,/Fi0,, 2400 <400 <300 <200 <100
mmHg (kPa) (53.3) (53.3) (40) (26.7) (13.3)
and mechanically and mechanically
ventilated ventilated
Coagulation
Platelets, 2150 <150 <100 <50 <20
x 10°/pL
Liver
Bilirubin, <1.2 1.2-1.9 2.0-5.9 6.0-11.9 >12.0
mg/dL (umol/L)  (20) (20-32) (33-101) (102-204) (204)
Cardiovascular MAP =70 MAP <70 Dopamine <5or Dopamine 5.1-15 Dopamine >15
mmHg mmHg dobutamine or epinephrine £0.1  or epinephrine >0.1
(any dose) or norepinephrine or norepinephrine
<0.1 >0.1
Central nervous
system
Glasgow coma 15 13-14 10-12 69 <6
scale score
Renal
Creatinine, <1.2 1.2-1.9 2.0-3.4 3.5-4.9 >5.0
mg/dL (umol/L} (110} {110-170) {171-299) (300-440) (440)
or urine or <500 mL/day <200 mL/day
output,

Lipid profile assay

The 2 ml of blood sample was drawn from superficial veins located in the antecubital fossa. The
serum was separated by centrifugation at 5000 rpm for 5 mins. The lipid profile parameters in

the serum sample viz. triglycerides (mg/dL), cholesterol (mg/dL), low-density lipoprotein (LDL),

comorbidity,
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very low-density lipoprotein (VLDL), and high-density lipoprotein (HDL) were analyzed using

ARCHITECT ¢16000 clinical chemistry analyzer (Abbott Diagnostics, USA).

STATISTICAL ANALYSIS

Data were entered in Microsoft Excel 2021 and statistical analysis was done using IBM
Statistical Software for Social Sciences (SPSS) version 23. Categorical variables were
represented in the form of frequencies and percentages. Continuous variables were presented as
descriptive statistics such as mean and standard deviation (SD). Inferential statistics like
Pearson’s correlation was applied to correlate lipid profile with SOFA Score. p<0.05 was

considered statistically significant.
RESULTS

The mean age was 48.2 + 15.2 years, with the largest proportion aged >60 years (26.0%),
followed by 41-50 years (24.0%). Males constituted the majority of the cohort (58.0%), while
females accounted for 42.0%. A history of alcohol abuse was present in 54.0% of patients. The
most common presenting complaint was abdominal pain with vomiting (54.0%), followed by the
triad of fever, abdominal pain, and vomiting (30.0%). Less frequent presentations included
abdominal distension and fever in combination with abdominal pain and vomiting, each
accounting for <6.0% of cases (Table 1).

Table 1. Demographic and baseline characteristics

Variables N (%)

Age (Years)
21-30 10 (20.0)




31-40 5(10.0)
41 -50 12 (24.0)
51 -60 10 (20.0)
>60 13 (26.0)
Mean + SD 48.2 +15.2
Gender
Female 21 (42.0)
Male 29 (58.0)
Alcohol abuse
Yes 27 (54.0)
No 23 (46.0)
Presenting complaints
Abdominal pain + Vomiting 27 (54.0)
Fever + Abdominal pain + VVomiting 15 (30.0)
Fever + Abdominal pain + Vomiting + Abdominal
distension 3(60)
Abdominal pain 3(6.0)
Abdominal distension + Abdominal pain + Vomiting 1(2.0)
Fever + Abdominal pain 1(2.0)

118 Values wereN (%) unless otherwise stated

119

120 The distribution of co-morbidities revealed that 22.0% of the patients had no associated

121 comorbid conditions. Among those with co-morbidities, the most common condition was the
122 combination of hypertension and Type 2 diabetes mellitus, accounting for 16.0%, followed by

123 Type 2 diabetes mellitus alone at 14.0% and hypertension alone at 12.0% (Figure 1).

124
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Type 2 DM + Hypothyroidism - 2.0

Type 2 DM + Chronic Liver Disease - 2.0
Type1DM [ 2.0

Osteoarthritis + Type 2 DM - 2.0

Obesity + Hypertension + Hypothyroidism - 2.0
Hypertension + Type 2 DM + Osteoarthritis - 2.0

Hypertension + Type 2 DM + Hypothyroidism - 2.0

Obesity + Type 2DM - 4.0
Hypothyroidism - 4.0
Chronic liver disease + Portal Hypertension _ 6.0
Obesity _ 8.0
Hypertension [N ::0
Type20v - | 1.0
Hypertension + Type 20V |GG 1.0

0.0 5.0 10.0 15.0 20.0 25.0
Percentage (%)

Figure 1. Distribution of patients based on comorbidities

The mean (xSD) triglyceride, cholesterol, LDL, VLDL, and HDL levels was 193.9
(£79.9) mg/dL, 186.3 (£59.8) mg/dL, 115.2 (+43.3) mg/dL, 38.9 (£17.3) mg/dL, and 37.5 (£8.6)
mg/dL respectively. The findings demonstrated variability in lipid parameters among the study
participants. The mean (xSD) SOFA score was 2.7 (+4.0), with values ranging from 0 to 18,
indicating substantial heterogeneity in the severity of organ dysfunction among study

participants (Table 2).



135

136
137
138

139

140

141

142

143

144

145

146

147

148

149
150
151

Table 2. Lipid profile and SOFA score

Variables Values Range
Triglycerides, mg/dL 193.9+£79.9 90 - 389
Cholesterol, mg/dL 186.3 £59.8 96 — 300
LDL, mg/dL 115.2 £43.3 38 —-209
VLDL, mg/dL 38.9+17.3 17 — 88
HDL, mg/dL 37586 20-55
SOFA score 2.7+40 0-18

Values were mean + SD unless otherwise stated
LDL, Low-density lipoprotein; VLDL, Very low-density lipoprotein; HDL, High-density lipoprotein;
SOFA, Sequential organ failure assessment

Pearson’s correlation analysis between SOFA score and lipid profile parameters
demonstrated a statistically significant positive correlation between SOFA score and triglyceride
levels (r = 0.577, p = 0.001), total cholesterol levels (r = 0.410, p = 0.003), LDL levels (r =
0.297, p = 0.036), and VLDL levels (r = 0.557, p = 0.001). In contrast, HDL levels showed a
statistically significant negative correlation with SOFA score (r = -0.396, p = 0.004). These
findings indicated that higher SOFA scores were associated with elevated triglycerides,
cholesterol, LDL, and VLDL levels, whereas HDL levels tended to decrease with increasing

SOFA scores (Table 3 and Figure 2).

Table 3. Correlation between SOFA score and lipid profile

SOFA score Vs. r - value p - value
Triglycerides 0.577 0.001
Cholesterol 0.410 0.003
LDL 0.294 0.036
VLDL 0.557 0.001
HDL -0.396 0.004

Values were mean + SD unless otherwise stated
LDL, Low-density lipoprotein; VLDL, Very low-density lipoprotein; HDL, High-density lipoprotein;
SOFA, Sequential organ failure assessment
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Figure 2. Correlation between SOFA score with triglycerides (A), cholesterol (B),

DISCUSSION

LDL (C), VLDL (D), and HDL (E)

Acute Pancreatitis is an inflammatory disorder of the pancreas associated with considerable

morbidity and mortality, particularly in cases complicated by organ dysfunction. Prompt
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recognition of disease severity is crucial for early intervention and improved clinical outcomes.*®
Disturbances in lipid metabolism, especially hypertriglyceridemia and other lipid profile
abnormalities, have increasingly been implicated in the progression and severity of AP as well as
the systemic inflammatory response. The SOFA score is commonly utilized to assess organ
dysfunction in critically ill individuals.**Therefore, the present cross-sectional study was
undertaken to evaluate lipid profile alterations in AP patients and correlate these parameters with
SOFA scores for assessing organ dysfunction.

In the present study, the mean age of participants was 48.2 years, and the largest
proportion of patients belonged to the age group above 60 years (26%). These findings suggest
that AP affects a wide age range but occurs more frequently among middle-aged and elderly
populations. Similar findings were described by Koziel et al., who reported that AP
predominantly affects middle-aged adults, with disease severity increasing among older
individuals.?*A predominance of male participants was observed in the current study, with males
accounting for 58% of the study population. This observation aligns with report by Rajesh et al.,
who documented a higher incidence of AP among males, largely attributed to increased alcohol
intake and metabolic risk factors.?

The presence of hypertension and type 2 diabetes mellitus was established as being the
most common comorbid conditions among the population under consideration. Metabolic
disorders such as obesity, diabetes mellitus, and dyslipidemia have been found to be causative
factors in the development of pancreatic inflammation. This finding is consistent with the
findings of Mikolasevis et al., which highlighted the significant role played by metabolic
syndrome in the development and severity of AP.2Alcohol consumption was reported in 46% of

participants. Alcohol remains one of the major etiological contributors to AP. Similar findings



182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

were reported by Apte et al., where alcohol use and gallstone disease were identified as the
leading causes of AP globally.?*

Abdominal pain accompanied by vomiting was the most frequent presenting symptom,
occurring in 54% of participants. Fever associated with abdominal pain and vomiting was noted
in 30% of subjects. Existing literature similarly describes severe epigastric pain radiating to the
back along with nausea and vomiting as the hallmark clinical features of AP.%

The mean triglyceride level was 193.9 mg/dL, while the mean cholesterol, LDL, VLDL,
and HDL levels were 186.3 mg/dL, 115.2 mg/dL, 38.9 mg/dL, and 37.5 mg/dL, respectively.
Considerable variability in lipid profile parameters was observed among the participants.
Literature reports evidenced that hypertriglyceridemia is increasingly recognized as both a
causative factor and a consequence of AP. Elevated triglyceride levels contribute to pancreatic
injury through mechanisms such as free fatty acid toxicity, endothelial dysfunction, and
inflammatory cytokine release.?*The findings of the current study are comparable to those of
Yang et al. wherein authors reported a strong association between elevated triglycerides,
inflammatory burden, and disease severity.*’

The reduced HDL levels detected in our study are clinically relevant because HDL
possesses anti-inflammatory and antioxidant properties. Lower HDL levels may reflect
heightened systemic inflammatory activity and impaired lipid metabolism during acute
illness.®®Similar observations were documented by Zhang et al., who demonstrated that reduced
HDL levels were associated with increased pancreatic necrosis and systemic complications.”*The
elevated VLDL levels identified in the present study may result from altered hepatic lipid

metabolism and increased transport of triglycerides during inflammatory states. These findings
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were in accordance with Khan et al., who observed significantly elevated VLDL concentrations
in severe AP compared with mild disease.*

The other important finding from the current research is the positive association of the
SOFA score with triglycerides (r = 0.577, p = 0.001), cholesterol (r = 0.410, p = 0.003), LDL (r
= 0.297, p = 0.036), and VLDL (r = 0.557, p = 0.001). HDL, on the other hand, showed a
significant negative correlation with the SOFA score (r = -0.396, p = 0.004). These results imply
that there were important alterations in the lipid profile that were strongly associated with organ
dysfunction.**The SOFA score is a validated system extensively used for assessing multiorgan
dysfunction in critically ill patients. The current findings support those of Wu et al., who
indicated that triglycerides and LDL were positively correlated with organ dysfunction score and
length of stay.*

The inverse relationship between HDL and SOFA score observed in this study is
particularly noteworthy. HDL plays an essential role in neutralizing endotoxins, limiting
oxidative stress, and regulating inflammatory pathways. Therefore, lower HDL levels may
predispose patients to exaggerated systemic inflammation and subsequent organ failure.**This
was further supported by Thacker et al., where reduced HDL levels were strongly associated
with inflammatory cytokine activity and severity of critical illness.**The positive association
between VLDL and SOFA score suggests that VLDL may serve as a marker of systemic
metabolic dysregulation in AP. Elevated VLDL levels likely reflect increased hepatic
triglyceride production and impaired lipid clearance secondary to inflammation.!

However, certain limitations should be taken into account. The sample size was rather
small, with only 50 patients enrolled, which may limit the possibility for external validity. The

study design, being a single center cross-sectional research, does not guarantee the results’
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applicability to the entire AP population. The lipid profile parameters were measured at one time
point; longitudinal measurements of lipids were not performed. Other factors influencing lipid
levels, such as nutrition, previous use of lipid-lowering therapy, and preexisting dyslipidemia,

were not considered.
CONCLUSION

In conclusion, lipid profile abnormalities were significantly associated with organ dysfunction in
acute pancreatitis. Lower HDL levels were associated with increased severity. Thus,
dyslipidemia play an essential role in the pathogenesis and course of acute pancreatitis. Routine
lipid profile assessment may serve as a useful and cost-effective tool in the early prognostic

evaluation of acute pancreatitis patients.
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