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DESCRIPTION
Hypertriglyceridaemia (HT) is a metabolic disorder 
characterised by elevated synthesis of triglycerides 
(TG) or reduced catabolism of these molecules or 
a combination of both. TGs are usually <150 mg/
dL, however, when the values are in excess of 
>1000 mg/dL, the supernatant of serum samples 
can appear lipaemic with a milky creamy aspect due 
to the presence of chylomicrons. Alcohol consump-
tion affects the synthesis and metabolism of TG, 
with significant elevations manifesting with acute 
pancreatitis.

A 28- year- old man presented with nausea and 
abdominal pain of 48 hours duration. The patient 
endorsed a recent birthday celebration where he 
binged alcohol 3 days prior. On physical exam-
ination, the patient was haemodynamically stable, 
tachycardiac and markedly tender to palpation 
in the epigastric and left upper quadrant of the 
abdomen. He was started on intravenous fluids 
and treated with antiemetics for management of 
possible gastritis versus pancreatitis.

In the emergency department, the venipuncture 
samples collected appeared grossly lipaemic with 
a milky white/cloudy appearance (figure 1). As the 
serum appeared lactescent, this prompted the addi-
tion of lipid panel testing. Labs revealed normal 
CBC and renal function; however, lipase was 
elevated at 422 U/L (0–60 U/L) suggestive of acute 
pancreatitis, transaminitis (AST 226, ALT 229), 
hyponatraemia—126 mmol/L and TG elevated at 
3029 mg/dL (<150 mg/dL). Work- related medical 
examination completed 1 month prior revealed a 
normal lipid panel. He had no physical stigmata of 
HT, body mass index was 26.2 kg/m2 and A1c 5.4%. 
The patient endorsed an active lifestyle and worked 
as a carpenter.

The patient was admitted for management of 
acute pancreatitis likely precipitated by alcohol- 
induced HT. He was started on an insulin infusion 
along with fenofibrate. Atorvastatin was initially 
excluded from his treatment regimen in view of 
his transaminitis. Magnetic resonance cholan-
giopancreatography (MRCP) revealed features of 
pancreatitis and hepatic steatosis. The insulin infu-
sion was continued for 36 hours and discontinued 
when the patient’s serum TG level was <500 mg/
dL (figure 2). The patient’s medication regimen was 
optimised and he was discharged to follow up with 
outpatient endocrinology.

Alcohol- induced- HT relates to the ingestion 
of alcohol causing an increase in the synthesis of 
TGs and TG- rich lipoproteins in the liver. HT is 
often asymptomatic, at times manifesting with 

physical findings including eruptive xanthomas and 
lipaemia retinalis (TGs>4000). WhenTG levels are 
>1000 mg/dL, HT can manifest as acute pancre-
atitis. Using a validated predictive model for acute 
pancreatitis risk in patients with severe HT and 
taking into account risk factors such as age, pres-
ence or absence of excessive alcohol use and gall-
stone disease, the predicted risk of developing acute 
pancreatitis with excess alcohol use and serum TGs 
<1000 mg/dL is <4%.1 Additionally, applying the 
same validated predicative model for acute pancre-
atitis in our younger patient predicted a high risk of 
>12% for development of acute pancreatitis with 
his serum TG >2000 mg/dL and excess alcohol use.

The mechanism of alcohol induced HT relates to 
the ingestion of alcohol causing an increase in the 
synthesis of TGs and TG- rich lipoproteins in the 
liver.2 Acute ingestion of alcohol stimulates cate-
cholamines, with increased lipolysis in fatty tissue, 
resulting in a large supply of fatty acids to the liver. 
Acute alcohol consumption is also known to inhibit 
the enzyme lipoprotein lipase which plays a pivotal 
role in the metabolism of TG- rich proteins such a 
chylomicrons.3

TG themselves, do not appear to be toxic, 
however, it is their breakdown products into toxic 
free fatty acids (FFA) that result pancreatic injury.4 
The pathophysiology underlying TG- induced 
pancreatitis is incompletely understood, however, 
a combination two theories have been proposed. 
First, metabolism by hydrolysis of excess TGs 
released high levels of unbound free fatty acids that 
self- aggregate into micellar structures with deter-
gent properties.5 These toxic molecules invoke 

Figure 1 Venepuncture sample with grossly lipaemic 
blood giving a milky- white cloudy appearance.
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inflammation of pancreatic acinar cells, platelets and vascular 
endothelial cells resulting in ischaemia and acidosis. The acidosis 
increases FFA toxicity by activation of trypsinogen, which 
incites acute pancreatitis. In the second theory, elevated chylo-
microns increase plasma viscosity which leads to capillary plug-
ging and ischaemia, which enhances acidosis and again incites 
acute pancreatitis.5 Alcohol induced HT is transient and usually 
returns to baseline within 2–3 days.6

The interaction of genetic and environmental factors contrib-
utes to the pathophysiology of hypertriglyceridaemic states. 
Possible aetiologies include genetic (like lipoprotein lipase 
deficiency and apolipoprotein CII deficiency), polygenic and 
secondary disorders (such as obesity, diabetes, alcohol, preg-
nancy and certain medications). In our case, an underlying 
genetic disorder likely increased our patient’s susceptibility to 
the development of acute HT in the presence of secondary risk 
factors (ie, acute alcohol binge).7

Our patient fulfilled the criteria for the diagnosis of acute 
pancreatitis with typical epigastric pain, elevated lipase, supported 
by radiographic imaging. It was fortunate that the patient’s milky 
serum prompted lipid studies, as obtaining TG measurement is not 

a common initial approach in the ED. His initial hyponatraemia 
was likely due to excess triglycerides in the serum sample, displacing 
water containing sodium resulting in pseudohyponatraemia.

An insulin infusion was used to rapidly decrease the acute HT. 
Insulin therapy in pancreatitis associated with severe HT is used to 
reverse the stress- associated release of fatty acids from adipocytes, 
to promote intracellular TG generation within adipocytes and to 
promote fatty acid metabolism. Insulin also decreases serum TG 
levels by enhancing lipoprotein lipase activity, thus accelerating the 
metabolism of TGs. Insulin also inhibits hormone- sensitive lipase in 
adipocytes, reducing the breakdown of adipocyte TGs and release 
of free fatty acids into the circulation. While no clear consensus 
exists on management, the Endocrine Society 2020 recommends 
against the routine use of insulin infusion in patients without 
diabetes who have TG- induced pancreatitis.8

The effects of alcohol on lipid metabolism are diverse and 
excessive alcohol consumption is known to affect TG levels. 
Early detection and management of acute HT is vital to reduce 
the morbidity associated with pancreatitis. Acute treatment of 
HT- induced pancreatitis includes reduction of serum TG levels 
<500 mg/dL and can require therapy with insulin or apheresis.
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Figure 2 Triglyceride trend on fixed dose insulin infusion.

Patient’s perspective

‘It was my birthday so friends said let’s get lit, man I had like 
more than 12 shots, thought I’d just vomit, didn’t figure I’d end 
up in the emergency with all this pain’
‘Didn’t think alcohol would do all this, I don’t wanna see another 
drink’

Learning points

 ► To briefly discuss the effect of alcohol on triglycerides and the 
pathophysiology of alcohol- induced hypertriglyceridaemia.

 ► To highlight the clinical implications and acute management 
of severe hypertriglyceridaemia and acute treatme.
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