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�� ABSTRACT

Severe hypertriglyceridaemia, defined as above 1000mg/dl, is the third most common cause of acute 
pancreatitis, and a potentially life‑threatening condition. The prognosis depends greatly on our ability to 
rapidly reduce serum triglycerides concentration. We report a case of a 41‑year‑old male admitted to our 
Emergency Department with symptoms of nausea, vomiting and abdominal pain in the right upper quadrant, 
whose workup revealed the presence of an extremely severe hypertriglyceridaemia (triglycerides 16422 mg/
dl), and acute oedematous non‑lithiasic pancreatitis. Plasma exchange was initiated at admission and reduced 
triglycerides concentration to less than half. Two additional sessions of plasma exchange in the subsequent 
days, associated with pharmacological treatment of hypertriglyceridaemia, achieved a normal triglycerides 
level at discharge and allowed a favourable clinical evolution with rapid resolution of the pancreatitis.
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�� INTRODUCTION

Acute pancreatitis (AP) is a potentially life‑threatening 
inflammatory condition of the pancreas, which at may 
affect the peripancreatic tissues as well as other organs. 
The determination of its aetiology is essential for its 
management. Severe hypertriglyceridaemia (HTG), usu-
ally defined as serum triglycerides (TG) concentration 
above 1000mg/dl, is the third most common cause of 
acute pancreatitis, right after alcohol abuse and gall-
stone disease1‑4. It has been described as the subjacent 
cause in up to 10% of cases of AP in general, but in more 
than half of these cases occurs during pregnancy1,3,4.

Hypertriglyceridaemic acute pancreatitis (HTGP) 
seems to have a worse outcome than pancreatitis of 

other aetiologies and the outcome depends on our 
ability to rapidly reduce serum TG levels1,4,5. Plasma 
exchange (PE) may be helpful due to its ability to effi-
ciently and rapidly remove TG from plasma.

�� CASE REPORT

We report a case of a 41‑year‑old male who resorted 
to the Emergency Department of our hospital because 
of complaints of nausea, biliary vomiting and precordial 
discomfort caused by effort over the last two days, 
followed by strong abdominal pain located at the right 
upper quadrant on the day of admission. His past medi-
cal history included high alcohol intake around 200g 
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per day, diabetes mellitus diagnosed 5 years before 
which was considered as secondary to a previous pan-
creatitis of unknown aetiology, and obesity (BMI 30). 
Patient compliance with the medical follow‑up and 
medication was very poor, and omeprazole, 20 mg 
daily, was the only drug taken of his prescribed medi-
cation. There was no previous available lipid profile or 
history of treatment with cholesterol or TG‑lowering 
medication. Relevant family history included presumed 
ischaemic heart disease, as this was his mother and 
brother’s cause of death at the age of 65 and 50, 
respectively.

On physical examination at admission he was apyretic, 
non‑icteric, blood pressure was 153/102 mmHg, pulse 
was 116 bpm and oxygen saturation was 99% on pulse 
oximetry. The abdomen examination was significant for 
tenderness in the right upper quadrant, with no other 
abnormalities detected. Respiratory, cardiovascular and 
neurologic examinations were unremarkable.

Laboratory studies at admission showed severe 
hypertriglyceridaemia (triglycerides 16,442 mg/dl), 
elevated low‑density lipoprotein cholesterol (LDL cho-
lesterol) (LDL cholesterol 528 mg/dl), high amylase 
(amylase 102 U/L) and high lipase (lipase 317 U/L). 
Other relevant laboratory results at the time of admis-
sion and reference range levels are listed in Table I. 
Posterior workup showed uncontrolled diabetes (HbA1c 
9%). An abdominal computerized tomography (CT) was 
performed and showed acute non‑lithiasic oedematous 

pancreatitis, which in this context was considered as 
hypertriglyceridaemia‑induced.

This patient was admitted to the Intermediate Care 
Unit, and started on a fasting regimen. Given the severity 
of HTG, a decision was made to start PE treatment imme-
diately. A temporary right femoral venous catheter was 
placed with no complications and he underwent the first 
PE treatment on the day of admission. A double mem-
brane filtration device was used and albumin 5% was 
used as the replacement fluid. The volume treated was 
correspondent to one plasma volume and the duration 
of session was around 3 hours. The procedure was com-
plicated by interference of HTG with the machine sensors 
and by the clotting of two filters due to the high plasma 
viscosity (Figs. 1 and 2), requiring high doses of unfrac-
tionated heparin. After the first session, his TG levels 
were more than halved from 16,455 to 7,845 mg/dl. 
Two additional PE sessions were performed in the sub-
sequent two days (Fig. 3). Triglycerides levels were 1,452 
mg/dl after the second PE treatment, and 394 mg/dl 
after the third treatment. Additional treatment included 
gemfibrozil 600 mg twice daily, and diabetes control with 
insulin and diet intervention. A normal TG level (TG 158 
mg/dl) was achieved at discharge (12 days after admis-
sion) and a complete recovery from his acute pancreatitis 
was seen. There were no PE‑related complications.

At discharge the patient was medicated with gemfi-
brozil 600 mg twice a day, atorvastatin 40 mg once a 
day and long‑acting insulin. At follow‑up, as an outpa-
tient, one month later he was asymptomatic and his TG 
and pancreas enzymes were within the normal range.

Table I

Laboratory results at admission

Emergency 
Department*

Normal range 

Triglycerides (mg/dl) 16,442 < 200

Total cholesterol / LDL (mg/dl) 1,736/ 528 < 200/ 3‑100

Amylase (U/L) 102 < 3.0

Lipase (U/L) 317 13‑60

Total bilirrubin/ Direct bilirrubin (mg/dl) 8.1/ 4.5 0.1‑1.1/ 0.1‑0.3

TGP/ TGO (mg/dl) <5/ 39 4‑50/ 4‑33

Lactate desidrogenase (U/L) 131 135‑225

Calcium (mg/dl) 6.9 8.8‑10.2

Creatinine (mg/dl) <0.17 0.67‑1.17

Glucose (mg/dl) 159 60‑100

Haemoglobin (g/dl)/ Haematocrit (%) 18.1/ 32 13‑18/ 40‑52

Leukocytes (n/ul) 11,960 3800‑10600

Platelets (n/ul) 108 150‑440

TSH (UI/mL) 3.15 0.27 – 4.2

Free T4 (ng/dL) 0.96 0.93 – 1.7

*Extremely lipidaemic serum might have interfered with laboratory results.

Figure 1

Patient blood sample in the first plasma exchange
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�� DISCUSSION

The importance of apheresis treatments has been 
increasing in nephrology practice6. Plasma exchange is 
considered a safe and efficient procedure to rapidly 

reduce serum TG levels in patients with severe HTGP, 
with potential for improving the outcome. While there 
has been an increasing use of PE in patients with severe 
HTG (TG > 1000mg/dl) and AP6‑8, some clinicians still 
give preference to conservative treatment9. When assess-
ing the value of PE in the treatment of hypertriglyceri-
daemic pancreatitis, one should take into account the 
fact that triglyceride levels decrease spontaneously with 
conservative treatment, and that the two treatments 
have not yet been compared in a controlled trial.

Causes of hypertriglyceridaemia may be categorized 
into genetically based (primary) and secondary disor-
ders due to other diseases. Primary disorders include 
familiar congenital hyperlipidaemia, familial hypertri-
glyceridaemia, familial dysbetalipoproteinaemia, and 
familial chylomicronaemia syndrome10. Secondary 
disorders include uncontrolled diabetes mellitus, alco-
hol abuse, pregnancy and specific medications10. The 
extremely elevated levels of serum TG, his past medical 
history of previous pancreatitis of unknown cause and 
his family history of ischaemic heart disease at young 
age, all point to a potential primary cause of HTG. How-
ever, there were other evident contributing factors, 
such as uncontrolled diabetes (HbA1c was 9.4%) and 
abusive alcohol intake (200g daily).

There is no clear threshold for which HTG is associated 
with AP. However, as high levels of chylomicrons are 
needed, severe HTG is generally defined by levels greater 
than 1000 mg/dl. As chylomicrons increase almost lin-
early with increasing TG, higher levels of TG correlate 
with a higher risk of AP11. The pathophysiology behind 
HTGP is, however, still a matter of debate. According to 
the most common theory, TG hydrolysis by pancreatic 
lipase causes a local release of a toxic amount of free 
fatty acids, which are capable of damaging acinar cells. 
Additionally, there is an elevation of chylomicrons in the 
pancreatic capillaries, leading to capillary congestion and 
consequently to ischaemia and acidosis. Finally, large 
amounts of pancreatic secretions containing active pro
‑enzymes, such as trypsinogen are released after direct 
cellular damage and duct block, culminating in the auto-
digestive process of pancreatitis1,4,7. Considering this 
sequence of events, it seems very logical that the out-
come can be improved by a rapid removal of the causa-
tive agent, the TG (and more importantly the chylomi-
crons), and that treatment should be performed as soon 
as possible, theoretically before the “pancreas autode-
struction” has become irreversible.

General treatment of HTGP is obviously of the utmost 
importance, including fasting and low‑calorie infusion, 

Figure 2

Plasma exchange circuit during the first plasma exchange

 

Figure 3

Patient blood sample in the last plasma exchange
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intensive intravenous hydration and analgesic treat-
ment in the acute setting, followed by an oral fat‑free 
diet as pain disappears and intestinal transit normal-
izes1,3. Standard therapeutic measures are based on 
lipid‑lowering agents, such as gemfibrozil, fenofibrate 
and niacin1,3,4. Control of other causative metabolic 
disturbances, such as diabetes mellitus, as in the case 
of our patient, is also imperative1.

Plasma exchange, on the other hand, is an extracor-
poreal process, that can be carried out as either an 
emergent or programmed procedure, and is very effi-
cient in rapidly lowering TG levels and potentially ame-
liorating the course of HTGP. However, other potential 
beneficial mechanisms of action have been 
described3,4,12. This procedure may be able to remove 
proteases and pro‑inflammatory cytokines as well as 
reduce hyperviscosity. Additionally, if fresh frozen 
plasma is infused, then lipoprotein lipase and apolipo-
protein C‑II might enhance the endogenous lipolysis, 
but its potential benefit remains unproven.

Case reports and anecdotic case series have been 
reported, but no randomized controlled trials (RCT) are 
available. Given the lack of RCT, currently it is unknown 
whether PE improves mortality and morbidity in all 
cases of HTGP. Some centres only use this technique 
in severe AP12, while others treat patients presenting 
with low APACHE II scores13,14. Chen et al. did not find 
PE to have a benefit effect on mortality when compared 
with conservative treatment15. To be noted, however, 
those authors admit there might have been a delay in 
the initiation of treatment, so there is a possibility that 
an earlier treatment may be necessary to achieve better 
results. Besides the uncertainty about efficacy, availabil-
ity issues and high costs are sometimes limitations to 
the use of this therapy.

Currently, the American Society for Apheresis’ guide-
lines classified the use of PE for the treatment of HTGP 
as a category III indication, meaning that its benefit is 
not yet proven and that decision‑making should be 
individualized16. The Clinical Practice Guidelines recom-
mend plasma exchange performed daily for 1 to 3 days 
depending upon the patient course and TG level16. The 
goal is to achieve TG concentrations lower than 500 to 
1000 mg/dl.

One single PE session can reduce serum TG levels 
by 49 to 80%1,4,12. However, some patients need two 
or more sessions to reduce TG to below 1000mg/dl1,4. 
Yeh et al. showed that a single plasma exchange treat-
ment decreased TG by 66.3%, while a second session 
was able to decrease serum TG by 83.3%17. In their 

study, the average procedure duration was 2 hours and 
10 minutes. They argued that short sessions of around 
2 hours duration were associated with a lower trans-
membrane pressure of the PE filter and, thus, a greater 
TG clearance was obtained. However, the study found 
no relationship between the number of sessions and 
patient outcome.

Our patient presented with extremely high TG con-
centration and PE was very efficient, with the first treat-
ment reducing TG levels by 52% and achieving a reduc-
tion of 97.6% at the third PE treatment.

The outcome may be influenced by the timing of 
apheretic treatment. Some authors have suggested that 
PE should be performed within the first 24 hours after 
admission for a maximal reduction in morbidity and mor-
tality, while others have included patients 24 to 72 hours 
after admission1,4,16. Early initiation of PE treatment may 
improve the outcome by limiting the extent of organ 
damage, given the process of autodigestion typical of 
acute pancreatitis, but not all studies found a difference 
in morbidity and mortality when comparing an earlier 
with a later initiation of treatment1,12,13,16. Interestingly, 
in a recent series of 11 cases of HTGP treated with PE, 
patients who died (3 cases) had lower pre‑treatment TG 
concentrations than the ones who survived. A possible 
interpretation of these results is that lower TG levels may 
represent a delay in reaching the hospital and starting 
the treatment12, as TG concentration usually drops pro-
gressively as the patient fasts when the complaints of 
pancreatitis‑related symptoms start.

Additional controversy exists when discussing techni-
cal details of the PE technique. Both centrifugal and 
double membrane filtration have been used to treat 
HTGP. The hyperviscous plasma observed in severe HTG 
represents a special challenge. Centrifugal methods were 
found to promote a greater removal, because of the 
tendency of the TG to clog the pores of the filters2,16. 
Gubensek et al. reported that in 3.7% of the procedures 
the plasma filter had to be replaced due to increased 
transmembrane pressure and in 1% the filter clotted 
and the procedure had to be restarted14. Another advan-
tage of a centrifugal technique is the fact that lower 
blood flow rates are needed allowing treatment via 
peripheral veins, and thus avoiding the need for a central 
venous access, which is essential in the case of the mem-
brane filtration technique. In our case, as described 
earlier in this article, we used a double membrane filtra-
tion technique and a higher dose of heparin was neces-
sary in the first treatment to overcome the problem of 
high plasma hyperviscosity associated with very high TG 
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levels. With regard to centrifugal and double membrane 
filtration techniques, a retrospective study recently com-
pared the two modalities in 10 patients with hypertri-
glyceridaemic acute pancreatitis and suggested both 
techniques to be equally effective5. Therefore, in most 
cases, the decision on which technique should be chosen 
can be based only on its availability.

Heparin use as anticoagulant for the procedure may 
have advantages considering its ability to release lipo-
protein lipase, which could enhance TG reduction16. 
However, some studies have used citrate as anticoagu-
lant with similar TG reduction and a recent observa-
tional study suggested a significantly reduced mortality 
using citrate anticoagulation as compared with heparin 
anticoagulation13,16. These studies, due to their obser-
vational nature and methodological problems, have a 
high risk of bias.

There is also no data to recommend one replacement 
fluid over another. Most studies have used 5% albumin, 
while some have used fresh frozen plasma (FFP) with 
the argument that this could enhance TG removal as 
FFP contains lipoprotein lipase16. When 5% albumin is 
used there is a progressive loss of coagulation factors. 
Thus, patient’s bleeding risk increases, especially as 
the initial treatment requires intensive anticoagulation 
to avoid system clotting. There is some evidence sug-
gesting that FFP during or after PE might be helpful in 
the correction of dyslipidaemia in patients with the 
rare genetically proven Apo CII or LCAT deficiency, but 
the use of FFP has also the disadvantage of higher infec-
tion risk5. Recently, Zeitler et al. suggested 5% albumin 
as the first choice replacement fluid5.

As previously referred, HTG is the cause of AP in 50% 
of cases during pregnancy, which is a rare but dangerous 
complication in those women affected. Fibrates are not 
recommended because of the paucity of data in this 
setting, and they may be harmful to the foetus. Yet, 
plasma exchange prior to or during an acute episode 
of hypertriglyceridaemic acute pancreatitis can quickly 
and safely lower the levels of TG and improve symptoms 
in this population3,18. Plasma exchange has also been 
suggested as a preventive measure in the treatment of 
recurrent pancreatitis in patients with severe HTG19.

In conclusion, PE has been used to treat hypertri-
glyceridaemic acute pancreatitis being effective for 
acute reduction of severe HTG. This study also sug-
gested that PE may be effective for rapidly reducing TG 
levels in a patient with severe hypertriglyceridaemia 
and acute pancreatitis. Of note, triglyceride levels 

decrease spontaneously with conservative treatment, 
and PE has not yet been compared with conservative 
treatment in a controlled trial using clinical outcomes 
as endpoints. Therefore, further investigation is 
required to assess the benefit of PE in this setting.
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