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Abstract
Pancreatitis is one of the most frequent gastrointestinal causes of hospital admission. In 2009, it accounted for 
more than 275,000 admissions to emergency departments in the United States. (1) Hypertriglyceridemia is the 
third most frequent cause of pancreatitis, and triglyceride levels over 1,000 mg/dl are considering to indicate 
high risk for its development. (2) This group of patients has a worse prognosis than those with pancreatitis of 
other etiologies, but to date, no clear standard definition of how the range of triglyceride levels is related to the 
severity of acute pancreatitis has been defined.

There are several pathophysiological mechanisms that explain the onset of pancreatitis in the context 
of hypertriglyceridemia. One of the best studied is the toxic role of free fatty acids on pancreatic tissue. (3) 
Another widely accepted mechanism is vascular obstruction mediated by chylomicrons given the decrease in 
the genetic expression of lipoprotein lipase (LPL). (4)

Successful treatment of this disease is based on lowering triglyceride levels below 500 mg/dl. One fast and 
effective tool for achieving this is plasmapheresis.
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INTRODUCTION

Acute pancreatitis is defined as an inflammatory response 
of the pancreas which can be secondary to various causes 
including gallstones, alcohol, and hypertriglyceridemia 
(HTG). It can produce a wide spectrum of local, regional 
or systemic complications. Local complications include 
necrosis, abscesses, pseudocysts and ascites while systemic 
complications include a wide manifestations ranging from 
the appearance of gastrointestinal hemorrhaging, hypergly-
cemia, hypercalcemia, development of insulin-dependent 
diabetes and diabetic ketoacidosis to the development of 
acute respiratory distress syndrome (ARDS), multi-organ 
dysfunction, disseminated intravascular coagulation and 
compartment syndrome.

It is interesting that diabetic ketoacidosis secondary to 
acute pancreatitis occurs infrequently in clinical practice, 
but that case reports and clinical studies reporting the 
occurrence of this complication note its association with 
HTG pancreatitis. (5, 6) Occurrence of multiorgan failure 
in association with compartment syndrome is even more 
infrequent.

CLINICAL CASE

The patient was a 34-year-old woman patient with a history 
of polycystic ovary syndrome, type 2 diabetes mellitus and 
morbid obesity (body mass index [BMI]: 40 kg/m2). She 
came to the hospital following four days of nausea, vomi-
ting and associated with epigastric pain irradiating in a 
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Figure 1. Double abdominal CAT scan abdomen showing definite 
collection of liquid around the pancreas especially towards the tail of the 
pancreas compatible with a Balthazar E score.

Figure 2. Double abdominal CAT scan showing definite collection of 
liquid around the pancreas. especially towards the tail of the pancreas 
compatible with a Balthazar D score.

band whose intensity had increased to 9/10. She had no 
fever or other symptoms. She had been in the process of 
doing the paperwork for bariatric surgery, and in the week 
prior to admission she had consumed more carbohydrates 
and fats than usual in order to achieve the minimum weight 
required for the procedure.

Upon admission, grade II dehydration and blood glu-
cose of 315 mg/dL were found. Laboratory tests (Table 1) 
showed metabolic acidemia associated with amylase of 643 
and lipase of 1,281. With these findings, a diagnosis of mode-
rately severe pancreatitis of unknown origin was made.

Subsequently, a CT scan (Figures 1 and 2) showed 
Balthazar D pancreatitis. She was staged with Marshall 1, 
Balthazar D, and APACHE-II: 20 pancreatitis with a 35% 
probability of death. Given her severe pancreatitis, she was 
transferred to the intensive care unit (ICU). A metabolic 
profile to clarify the ethology showed 18,060 mg/dL of 
glutamic acid decarboxylase (GAD) and hemoglobin A1c 
(HbA1c) at 9.87%.

Twelve hours after admission, progressive hemodynamic 
deterioration required staggered doses of dual vasopressor 
and metabolic support with insulin infusion (20 -30 IU/h 
but patient had poor glucose control 235-350 mg/dL). 
Finally, daily plasmapheresis was ordered by a multidisci-
plinary meeting (Figure 3).

During the second day of hospitalization, refractory dis-
tributive shock developed and early monitoring of intra-
abdominal pressure (IAP) found an increase from 18 to 25 
mm Hg. Medical measures to reduce IAP including neu-

Table 1. Laboratory report

Laboratory July 18 July 19 July 20 July 21
Leukocytes 11.1 6.3 5.3 5
Neutrophils 8.7 4.6 3.9 3.6
Lymphocytes 1.7 1.2 0.92 1.15
Hb 13.2 12.8 11.9 10.1
Hto 35.20 % 38 % 33 % 29 %
Platelets 270 144 161 120
PT 10 13 13.1
PTT 25 42 37
LDH 82
Total bilirubin 0.5 0.9 1.6
BD 0.18 0.26 0.78
AST 36 61 309
ALT 35 20 106
Amylase 643 643
Lipase 1,281
Cholesterol 1,206 1,158 385
GAD 18,060 12,433 1,145 411
Creatinine 0.43 0.72 1.64 3.36
BUN 6 15 25
Procalcitonin 1,355

ALT: alanine aminotransferase; AST: aspartate aminotransferase; 
BUN: blood urea nitrogen; GAD: glutamic acid decarboxylase Hb: 
hemoglobin; Hto: hematocrit; LDH: lactate dehydrogenase; PT: 
prothrombin time; PTT: partial thromboplastin time.
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romuscular relaxation were taken, but IAP continued to 
increase until it was over 29 mm Hg, a level associated with 
oligoanuria and worsening oxygenation parameters. She 
was diagnosed with abdominal compartment syndrome 
refractory to medical management. A laparotomy drained 
700 mL of serous peritoneal fluid but found no evidence 
of signs of steatonecrosis. During the procedure, the omen-
tum was not examined. The abdomen was left open with a 
negative pressure system.

After 3 cycles of plasmapheresis, her levels of GAD pro-
gressively decreased from 18,060 to 12,433 to 2,670 to 
1,145 and to 411 mg/dL. In addition her blood glucose 
improved.

Nevertheless, progressive hemodynamic deterioration 
persisted and multi-organ dysfunction and refractory 
hypoxemia developed. She finally died 72 hours after 
admission.

Figure 3. Process and result of initial plasmapheresis of this patient who 
had severe pancreatitis due to hypertriglyceridemia.

DISCUSSION

Pancreatitis is defined as an inflammatory process located 
in the viscera which is secondary to enzymatic activation 
(trypsin) within the pancreatic parenchyma in most cases.

The causes are subject to demographic characteristics 
and dietary habits of patients. Currently, alcohol and galls-
tones are recognized as the main causes and accounting for 
80% of all cases. HTG accounts for 2% to 4% of all cases, 
and other causes including drugs and trauma account for 
smaller percentages.

Pathophysiology

At present, the pathophysiological mechanism of acute 
pancreatitis due to hypertriglyceridemia (AP-HTG) is not 
fully understood. The most widely accepted theories argue 
that fatty acids directly harm pancreatic tissue leading to 
compromised acinar activity, inhibition of mitochondrial 
function of complexes I and V, and release of calcium cau-
sing cell necrosis. (3) Another recent theory proposes that 
HTG episodes occur when albumin, a GAD transport pro-
tein, becomes saturated. This increases the free concentra-
tion of GAD that, after degradation by endothelial lipase 
and lysophosphatidylcholine, generates cellular toxicity 
and triggers an inflammatory response mediated by tumor 
necrosis factor alpha [TNF-α] and interleukin 6 [IL-6]) in 
the pancreas. This can even lead to multisystem compro-
mise due to inflammation. (3, 7)

It has been argued that gene expression of lipoprotein 
lipase (LPL), an enzyme produced in muscles and adipo-
cytes, decreases. This enzyme is transported to the capi-
llary endothelium where it is responsible for hydrolyzing 
chylomicrons and rich lipoproteins in GAD fatty acids and 
glycerol which are finally carried to the liver, skeletal muscle, 
myocardium and adipocytes for use. LPL deficiency cau-
ses abnormal degradation of chylomicrons. (8) Similarly, 
following high concentrations of chylomicrons, obstruction 
of the distal pancreatic circulation occurs causing ischemia 
due to alteration of blood rheology. This generates structural 
damage of the pancreatic tissue exposing it to the GAD and 
leading to the production of a local acidic medium that facili-
tates activation of lipase and trypsinogen.

The existence of diffuse destruction of β cells of the 
pancreas has also been demonstrated. Its main effect is to 
cause concomitant diabetic ketoacidosis. This adds to the 
high levels of production of counter regulatory hormones, 
increases blood glucose levels and decreases circulating 
functional insulin. (9)
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At present, it is not clear which patients benefit from 
plasmapheresis, but some studies suggest better results in 
patients with severely elevated GAD (GAD> 2000 mg/dL) 
associated with severe pancreatitis according to the Revised 
Atlanta Classification. (14, 15) A systematic review found 
that patients with AP-HTG required more than two cycles 
of plasmapheresis, especially for initial levels over 4,425 
mg/dL. (14) In the clinical case presented here, the patient 
initially has a very high initial level of GAD which was redu-
ced by 97% from 18,060 to 411 mg/dL after 3 cycles of 
plasmapheresis. This result matches those reported in the 
literature which show reductions of over 84% after 2 cycles 
of plasmapheresis. Decreases in mortality rates have been 
reported, and reduced APACHE-II scores have been repor-
ted in 42% of patients receiving plasmapheresis.

Severe pancreatitis also entails increased risk of acute 
coronary syndrome (ACS) which makes it necessary to 
recognize risk factors of obesity, vigorous water resuscita-
tion and pancreatic collections to begin early monitoring 
of IAP. Using conventional medical strategies, its incidence 
can be reduced. (15) In the clinical case presented, the 
patient’s serious clinical deterioration and the poor res-
ponse to medical management of compartment syndrome 
led to our decision to use laparotomy for decompression in 
order to decrease IAP and pressures on the compromised 
compartments. Finally, it was decided not to explore the 
cavity of the omentum in the first and only surgery perfor-
med due to the characteristics of the peritoneal fluid seen 
during surgical exploration and in order to decrease the 
duration of surgery.

CONCLUSIONS

Pancreatitis occurs frequently in the general population, but 
when it is caused by HTG it is more difficult to  characte-
rize, there is still no standardized treatment, and its possible 
impact on the prognosis for morbidity and mortality is unk-
nown. Studies and guidelines are needed to clarify the pano-
rama of physiopathology and management of this entity.
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Diagnosis
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remarkably high. (12, 13)

Treatment
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been proposed. They include
1.	 Insulin or heparin infusions: These drugs increase 

activity of plasma LPL linked to the endothelium, 
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