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Intensive insulin therapy and plasma
exchange in hypertriglyceridaemic acute
pancreatitis with multiple organ
dysfunction

KIRAN KUMAR GUDIVADA, BHUVANA KRISHNA

ABSTRACT
Acute pancreatitis (AP) is a common emergency in
gastroenterology. After gallstone disease and alcoholism,
hypertriglyceridaemia (HTG) is the next common cause for
AP. The role of intensive insulin therapy (IIT) and plasma
exchange (PE) in hypertriglyceridaemic acute pancreatitis
(HTG-AP) is still debatable. We report a 56-year-old farmer
with HTG-AP who presented with a recurrence of AP. On
admission, his plasma triglycerides were 4773 mg/dl with a
wide range of laboratory abnormalities. Over the course of
his illness, he developed multiple organ failure. He received
early IIT initially, and PE once haemodynamic stability was
achieved. This approach improved the functioning of the
organs. In haemodynamically unstable patients with HTG-
AP, we suggest early initiation of IIT, followed by adjuvant PE
after the resolution of shock, to ameliorate organ dysfunction
and improve overall outcome.
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INTRODUCTION
Nearly half the patients with acute pancreatitis (AP) require
admission to an intensive care unit (ICU). The most common
cause for AP is gallstone disease followed by alcohol
consumption.1 Although the literature from India is limited, in
the western literature hypertriglyceridaemia (HTG) accounts
for 1%–9% of all patients with AP and up to 56% of pancreatitis
during pregnancy.2,3 HTG-AP is potentially lethal if not identified
and treated early in the course of the disease. At present, there
are no definitive guidelines for the management of HTG-AP.
Plasma exchange (PE) is considered as a treatment modality for
HTG-AP, but there is no conclusive evidence to show
improvement in the overall morbidity or mortality.4–6

Intravenous insulin has been used to treat HTG-AP but in a
limited number of cases.7–9 The advantage of intensive insulin
therapy (IIT) is that it can be safely administered in patients with
haemodynamic instability. To the best of our knowledge, there
is limited published literature on the management of patients
with HTG-AP who present with shock. We present a patient
with HTG-AP who was admitted to our ICU with multiple organ
dysfunction and was treated with early IIT and followed by PE
as an adjuvant therapy once haemodynamic stability was
achieved.

Written informed consent was obtained from the patient
before writing the manuscript.

THE CASE
A 56-year-old male was admitted to our ICU with a recurrence
of pancreatitis after having a fatty meal. He had a past history
of pancreatitis, after which he was started on tablet finofibrate
150 mg. He was also suffering from type 2 diabetes mellitus for
3 years and was on tablet metformin 500 mg twice a day.
According to his family, he was non-compliant with these
medications and his last alcohol consumption was 8 years back.
His admission APACHE II score was 18 and the plasma
triglycerides (TGs) were 4773 mg/dl. He was diagnosed with
HTG-AP.

Over the next 6 hours, despite fluid resuscitation, he developed
hypotension requiring vasopressors, oliguria and hypoxaemia,
and hence, he was intubated. He had mixed acidosis with
increasing serum lactate from 2.5 to 4.5 mmol/L and blood
glucose from 380 to 450 mg/dl with +2 urine ketone bodies.
Intravenous insulin infusion was started at 7 units/hour after a
bolus of 7 units. Once the ketoacidosis was resolved, blood
sugars were maintained between 110 and 180 mg/dl using insulin
infusion and 5% dextrose. Other relevant investigations are
shown in Table I. As this patient had refractory shock, PE was
not considered for the first 2 days. After one session of
haemodialysis with continued insulin infusion, his acidosis and
haemodynamic status improved, vasopressors were stopped
and TGs reduced to 2545 mg/dl on day 3. Since his plasma TGs
were still high, two sessions of PE were done on ICU day 3 and
4, with each session consisting of 2 L of plasma removal and
replacement with 8 units of fresh frozen plasma and 200 ml of 20%
albumin. PE reduced the TG levels to 1260 mg/dl and 709 mg/dl
after the 1st and 2nd sessions, respectively (Fig. 1). Subsequently,
the urine output improved and the patient was extubated on day
5. Insulin infusion was stopped on the same day. The patient
received tablet finofibrate 150 mg b.d. and thromboprophylaxis
with heparin (5000 i.u. subcutaneous b.d.) from day 2. He was
discharged to the ward on day 6.

DISCUSSION
Plasma TG level >1000 mg/dl is considered a risk factor for
pancreatitis.10 Our patient had consumed a fatty meal that could
have caused a surge in TG levels and precipitated AP. His
admission TG level (4773 mg/dl) was consistent with a diagnosis
of HTG-AP.
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TABLE I. Results of laboratory investigations
Investigation At At

admission discharge

Haemoglobin (g/dl) 17 NA
Total leukocyte count (per μl) 11 080 NA
Sodium (mEq/L) 120 NA
Calcium (mg/dl) (range 8.5–10) <5 NA
Ionised calcium (mmol/L) (1.03–1.32) 0.9 NA
Amylase (U/L) (range 30–160) 152 117
Lipase (U/L) (range 73–393) 2193 1257
Total cholesterol (mg/dl) 733 178
Triglycerides (mg/dl) 4773 385
High-density lipoprotein cholesterol (mg/dl) 47 19
Low-density lipoprotein cholesterol (mg/dl) 69 95
NA not available
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Serum sodium, calcium and amylase levels are often
misinterpreted in the presence of high TG levels. Low serum
sodium (120 mEq/L) in this patient can be explained by the
displacement of water molecules in the presence of high lipid
levels. Sodium being an aqueous-phase ion can be spuriously
low (pseudo-hyponatraemia) when measured by flame
photometry or indirect potentiometry.11 High TGs could also
have interfered with the calorimetric reading of amylase (152
i.u.), thus misinterpreting it as a pseudo-normal value.12

Hypocalcaemia ensues when calcium binds with excessive free
fatty acid (FFA)–albumin complexes.13

PE is a therapy of choice for HTG-AP. PE decreases lipotoxicity
by reducing FFAs, a breakdown product of TG.14 However,
timing of PE in HTG-AP is still unknown. Though some case
reports mention beneficial effects of early PE in alleviating
abdominal pain and organ dysfunction,4,15 a large observational
study failed to show any survival benefit.6 Moreover, early PE
may not be feasible in patients presenting with refractory shock.

In our patient, PE was initiated about 48 hours after the onset
of symptoms. This was intentional, as he had shock and PE that
could further worsen his haemodynamics. IIT may be a safer
alternative in these patients. Insulin at an infusion rate of 0.1–
0.3 units/kg/hour is known to decrease TG levels by two
mechanisms: (i) by enhancing the lipoprotein lipase activity,
thereby promoting hydrolysis of TGs; and (ii) by improving
lipase activity in adipose tissues.16 In addition, insulin activates
translocation of fatty acid transporter protein on adipocyte and
promotes the uptake of FFA. This dual mechanism may explain
the comparable efficacy of insulin with PE.17,18

Compared to PE, IIT has additional advantages: it is less
invasive, less expensive, can be initiated instantly, easy to
monitor and avoids transfusion-related complications. On the
other end, PE has several disadvantages: it is an invasive
strategy, requires trained nursing staff and prompts the
availability of advanced blood bank facilities.

Our patient presented with HTG and ketoacidosis. Insulin

infusion was started to manage both the conditions. There was
a rapid decline in TGs (4773 to 2545 mg/dl) and reduction in
ketoacidosis with improvement in haemodynamic status.
However, it is difficult to extrapolate the entire favourable
effects to reduction in TG alone because there was simultaneous
improvement in acidosis due to IIT and haemodialysis.
Nevertheless, the magnitude of decline in TGs was considerable
(46.7% reduction) after IIT, which could have reduced the
inflammatory burden. Subsequent PE resulted in further
reduction in TGs. There was an improvement in renal functions
and respiratory mechanics as reflected by an increase in urine
output and an ability to wean and extubate the patient by day
5. It is important to note that the IIT was continued during PE
therapy. Even though PE is considered as a primary treatment,
it has been recommended to not ignore the effect of IIT which
had reduced the TG levels by 46.7% in this patient.

Our patient received heparin for thromboprophylaxis.
Conflicting data exist for the therapeutic use of heparin in HTG,
as it can deplete plasma lipoprotein lipase stores and
paradoxically increase the chylomicrons.19 Finofibrate was
prescribed as an adjuvant therapy for long-term lipid control
and secondary prevention of AP.

Conclusion
In a case of haemodynamically unstable HTG-AP where PE
cannot be initiated, we recommend early treatment with IIT. We
suggest initiation of PE as an additional therapeutic option once
haemodynamic stability is achieved. This approach might be
safer and more practical to ameliorate organ dysfunction and
improve overall survival.
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