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Öz

Abstract
Objective: Hypertriglyceridemia is the third most common cause of acute 
pancreatitis. Immediate triglyceride level lowering is beneficial in patients with 
severe hypertriglyceridemia [triglyceride (TG) >1,000 mg/dL]. This study aimed to 
compare the severity of acute pancreatitis, in-hospital mortality, and local and 
systemic complications, as well as hospitalization duration between patients 
with hypertriglyceridemia-induced acute pancreatitis treated with conservative 
treatment only and with therapeutic plasma exchange (TPE) in addition to 
conservative treatment.
Materials and Methods: A total of 120 patients diagnosed with 
hypertriglyceridemia-induced acute pancreatitis treated with TPE in addition 
to conservative treatment (group 1) or conservative treatment only (group 2) 
participated in the study.
Results: Group 1 consisted of 38 patients (9 females and 29 males) and group 2 
had 82 patients (29 females and 53 males). No difference was found between the 
two groups regarding patient characteristics. The TG levels in group 1 decreased by 
56.8% in one treatment session. The rate of patients with moderately severe acute 
pancreatitis + severe acute pancreatitis in group 1 was 36.8%, whereas 59.8% in 
group 2 (p=0.029). The local complication rate was 34.2% and 57.3% in group 1 
and group 2, respectively (p=0.031). No significant difference was found between 
the groups regarding organ failure, systemic complication, hospitalization duration, 
and in-hospital mortality rates.
Conclusion: Our study revealed that TPE treatment is effective in reducing local 
complications (especially pancreatic pseudocyst).

Amaç: Hipertrigliseridemi akut pankreatitin en sık 3 nedeninden biridir. Ciddi 
hipertrigliseridemisi olan hastalarda [trigliserid (TG) >1.000 mg/dL] TG düzeyinin 
hemen düşürülmesi faydalı olabilir. Çalışmamızda hipertrigliseridemi ilişkili akut 
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Introduction

Acute pancreatitis (AP) is a common disorder 
having high morbidity and mortality. Although the 
majority of patients have a mild clinical course, the 
mortality rate may reach 30% in patients with severe 
pancreatitis (1). Hypertriglyceridemia (HTG) is the 
third most common cause of AP following gallstones 
and alcohol; it is responsible for 1-10% of AP cases 
(2). HTG may be primary, or it may develop secondary 
to alcohol abuse, diabetes mellitus (DM), pregnancy, 
obesity, hypothyroidism, nephrotic syndrome, or 
various medications such as β-blockers, oral retinoids. 
It is believed that AP risk is elevated in patients 
with triglyceride (TG) level above 1,000 mg (3). HTG 
has been reported to be more related to mortality, 
severe pancreatitis, complications, and recurrence, 
compared to other AP etiologies (4-6). Therefore, it 
is important to assess the severity and prognosis of 
patients with hypertriglyceridemia-induced acute 
pancreatitis (HTG-AP) in the early period; this helps in 
both individualizing the treatment and improving the 
prognosis of the disease. The Balthazar score plays an 
important role in determining the severity of AP and 
has been in use for over three decades (7,8). 

The treatment principles in AP are fasting, low-
calorie infusions (in theacute phase), using anti-lipid 
agents (fenofibrate, gemfibrozil, niacin, omega-3 fatty 
acids), low-molecular-weight heparin (LMWH), and 
insulin. Non-pharmacological treatment methods 
such as therapeutic plasma exchange (TPE) have 
started to be used recently.

In our study, we aimed to compare our 
conservatively treated HTG-AP patients to our HTG-AP 
patients in whom TPE was added to the conservative 
treatment method, regarding AP severity, duration of 
hospitalization, in-hospital mortality, organ failure, 

and local/systemic complication rates, based on the 
revised Atlanta classification.

Materials and Methods

Study Population
A total of 120 patients (38 females and 82 males, 

mean age of 41.1±8) diagnosed as HTG-AP and treated 
with conservative method only or with TPE added 
to conservative treatment in the gastroenterology 
departments of the three different university hospitals 
were enrolled in this study. While TPE + conservative 
treatment was performed in one university hospital, 
only conservative treatment was administered in the 
other two university hospitals. All patient data were 
retrospectively obtained from the electronic medical 
records. The diagnosis of HTG-AP was made based 
on TG levels above 1,000 mg/dL and the presence 
of at least two of the three diagnostic criteria for AP 
(abdominal pain, more than 3-fold increased serum 
lipase level, and characteristic imaging findings). We 
did not perform the genetic analysis to determine the 
type of hyperlipidemia in our patients.

Patient data were recorded including age, gender, 
alcohol consumption, the presence of diabetes 
mellitus, previous AP exacerbations and related 
therapeutic apheresis, together with previous 
medical treatment for hyperlipidemia. Also, values 
of fasting blood glucose, blood urea nitrogen, 
creatinine, calcium (Ca), alanine aminotransferase, 
lactic dehydrogenase, amylase, lipase, TG, C-reactive 
protein (CRP), leukocyte, hematocrit were collected 
for each patient. The reduction in TG was calculated 
using the values at admission and the day after TPE. 
Contrast-enhanced CT scans of the abdomen were 
performed within the three days following admission 
in all patients. The Balthazar score was confirmed by 

pankreatit hastalarına uygulanan konservatif tedavi ile konservatif + terapötik plazma değişimi tedavilerini mortalite, hastane yatış 
süresi ve lokal-sistemik komplikasyonları baz alarak karşılaştırdık.
Gereç ve Yöntemler: Hipertrigliseridemi ilişkili akut pankreatit tanısı olup konservatif tedavi + terapötik plazma değişimi tedavisi 
alanlar (grup 1) ve sadece konservatif tedavi alan (grup 2) toplam 120 hasta çalışmaya alınmıştır.
Bulgular: Grup 1’de 38 (9 kadın, 29 erkek), grup 2’de 82 (29 kadın, 53 erkek) hasta mevcuttu. İki grup arasında hasta özellikleri 
açısından fark yoktu. Grup 1’de bir seans tedavi sonrası TG düzeyi %56,8 azaldı. Grup 1 hastalarının %36,8’i orta + ciddi düzeyde 
pankreatit iken, grup 2 hastalarında bu oran %59,8 idi (p=0,029). Lokal komplikasyon oranları grup 1 ve grup 2 hastalarda sırası 
ile %34,2 ve %57,3 idi (p=0,031). Gruplar arasında organ yetmezliği, sistemik komplikasyonlar, hastane yatış süresi ve hastane içi 
mortalite açısından fark yoktu.
Sonuç: Çalışmamızda, terapötik plazma değişimi tedavisi lokal komplikasyonları (özellikle pankreatik psödokist) azaltmada etkili 
olarak bulunmuştur. 
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two independent radiologists. Clinical course was re-
evaluated after 24, 48 and 72 h. Local complication was 
re-evaluated after 48-72 h and 4 weeks.The severity of 
pancreatitis was determined taking into account the 
overall course of the patient after discharge. According 
to the 2012 revision of the Atlanta classification 
and the definitions by international consensus, the 
severity of AP was categorizedin three groups as mild 
acute pancreatitis (MAP), moderately severe acute 
pancreatitis (MSAP), and severe acute pancreatitis 
(SAP). MAP lacks organ failure, local or systemic 
complications,and exacerbation of coexisting disease. 
The MSAP manifests transient organ failure (≤48 
hours), local complications, and/or exacerbation of 
coexisting disease. SAP is defined by persistent organ 
failure (≥48 hours). Organ failure involves pulmonary 
failure, defined as an arterial PO2<mmHg on room 
air or the requirement for mechanical ventilation. 
Cardiovascular failure is defined as the development 
of shock (systolic pressure <90 mmHg) that persists 
following fluid resuscitation. Renal failure is defined 
as a serum creatinine level >2 mg/dL after rehydration 
or the need for hemodialysis in patients without 
preexisting renal disease. Local complications 
are acute peripancreatic fluid collection (APFC), 
pancreatic pseudocyst, walled-off necrosis, and 
necrosis. The systemic complication was defined as an 
exacerbation of preexisting comorbidity, precipitated 
by AP (9). The patients were divided into two groups 
as treated with TPE in addition to the conservative 
treatment (group 1) and treated with conservative 
treatment only (group 2). In-hospital mortality, organ 
failure, duration of hospitalization, local and systemic 
complication rates were compared between the two 
groups.

The study’s ethics committee approval was 
obtained from the Adnan Menderes University Non-
Invasive Clinical Research Ethics Committee that the 
study was conducted (protocol no: 2017/1253, date: 
26.10.2017).

Conservative Treatment
Intravenous hydration and pain management were 

administered in addition to the discontinuation of oral 
feeding. LMWH was used for thrombosis prophylaxis. 
Insulin was administered when glucose level was 
>150 mg/dL.

Plasma Exchange Procedures
A haemonetics MCS + (Haemonetics Corp. 

Braintree, USA) was used in all TPE procedures. 
Vascular access was obtained with a double-or single-
lumen catheter usually placed in the femoral vein; 
peripheral veins were used for the return of blood 
in some cases. A central venous catheter was used 
in cases with the inappropriate vasculature. During 
each TPE session, one (rarely up to two) estimated 
plasma volume was exchanged and replaced with 
a bicarbonate-based electrolyte solution with 30 
g/L albumin added. Anticoagulation during TPE was 
achieved with unfractionated heparin or trisodium 
citrate (either 4% or 15% solution; the protocol 
included intravenous Ca substitution). 

Statistical Analysis
The data were analyzed by using Statistical Package 

for Social Sciences version 17.0 (SPPP, Inc.; Chicago, IL, 
USA). The descriptive statistics of categorical variables 
were recorded as number (%), and the chi-square test 
was used for intergroup comparison. The conformity 
of continuous variables to anormal distribution was 
assessed by the Kolmogorov-Smirnov test. Since age 
had a normal distribution, its descriptive statistical 
results were shown as mean + standard deviation, 
and the t-test in independent groups was used for 
the comparison of the two groups. Since the other 
continuous variables were not normally distributed, 
their descriptive statistical results were shown as 
median (25-75%), and the Mann-Whitney U test was 
used for intergroup comparison of these variables. 
The chi-square automatic interaction detector 
analysis was used to determine the factors effective 
in identifying the presence of local complications. 
P<0.05 was considered as statistically significant. 

Results

A total of 120 patients were included in the 
study between January 2007-January 2019. Group 1 
included 38 patients (9 females and 29 males, mean 
age of 40.3±7), and group 2 included 82 patients (29 
females and 53 males, mean age of 41.6±10.7). The 
patient characteristics were summarized in Table 
1. No significant difference was found between the 
groups regarding age and gender. There were 17 DM 
patients in group 1 (44.7%), whereas DM was present 
in 33 patients in group 2 (40.2%) (p=0.800); insulin 
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infusion was administered in all of these patients. 
LMWH was administered in all patients in doses of 
venous thromboembolism. The time between the 
initiation of abdominal pain or hospital admission and 
plasma exchange procedure was 10±4 (range 4-24) 
hours in average.

TPE was well-tolerated. Vomiting in six patients, 
palpitation and tachycardia in four patients, 
asymptomatic hypotension in three patients, 
occurred. Two cases had hypervolemia which was 
successfully treated with IV furosemide. Hemolysis 
was not detected in any of the patients. Occlusion 
of the catheter was seen in one patient. TPE was 
discontinued in none of these patients. 

When the patients were evaluated according to 
the revised Atlanta classification, 24 MAP (63.2%), 11 
MSAP (28.9%) and 3 SAP (7.9%) patients were found 
in group 1 and 33 MAP (40.2%), 39 MSAP (47.6%) 
and 10 SAP (12.2%) were found in group 2. When the 
patients were redistributed as MAP and MSAP+SAP, 
the ratio of MSAP+SAP was 36.8 in group 1, whereas 
it was 59.8% in group 2 (p=0.029).

There was no significant difference between the 
groups regarding organ failure (pulmonary failure, 
renal failure, and cardiovascular failure) (p=0.680) 
(Table 2). The local complications were summarized 
in Table 2. 

Systemic complicationswere observed in two (5.3%) 
patients in group 1 and five patients (6.1%) in group 2 
(p=0.610). The mean duration of hospitalization was 
found as 6 (4-8) days in group 1 and 5 (3.75-8) days 
in group 2. The in-hospital mortality rate was found 
as 2.6% in group 1 and 2.4% in group 2. The overall 
in-hospital mortality rate, covering all patients, was 
2.5%.

There was no difference between groups regarding 
the initial TG level (p=0.078). The pre- and post-TPE 
levels of TG were found as 1,579 (1,406-3,323) mg/
dL and 682 (454-1,107) mg/dL, respectively (Table 
3). The TG level was found to be reduced by 56.8% 
following one TPE session. The average time between 
the onset of abdominal pain or the admission to the 
hospital and the plasma exchange procedure was 
11±3.9 (range 4-24) hours. 

No significant relationships were determined 
between the initial TG or CRP levels and local/systemic 
complications and the in-hospital mortality rate. 

Discussion

HTG has become one of the significant causes of 
AP due to changes in living conditions and lifestyle. 
The demographic characteristics of patients can be 
listed as young, male, with secondary factors such as 
DM and alcohol abuse, and frequently, the previous 

Table 1. Characteristics of patients

Group 1, n=38 Group 2, n=82 p

Age (year) 40.3±7 41.6±10.7 0.497

Male gender (%) 76.3 64.6 0.285

Leukocyte (mm3) 13.250 (9.500-17.815) 11,300 (8,800-14,500) 0.059

Htc (%) 44.3 (38.4-45.8) 41.5 (36-44) 0.051

LDH (U/L) 199 (161-281) 256 (201-295) 0.067

Ca (mg/dL) 9.2 (8.7-9.5) 8.9 (8.3-9.3) 0.052

Glucose (mg/dL) 124 (100-240) 153 (106-276) 0.578

Amylase (U/L) 212 (70-528) 253 (103-725) 0.226

Initial triglyceride (mg/dL) 1579 (1.406-3.323) 1,350 (1,104-1,751) 0.078

Known HTG story (%) 15 (39.5%) 33 (40.2%) 1.000

Known pancreatitis story (%) 11 (28.9%) 24 (29.3%) 1.000

Alcohol abuse (%) 6 (15.8%) 11(13.4%) 0.950

DM (%) 17 (44.7%) 39 (40.2%) 0.800

Pregnancy (%) 3 (7.9%) 1 (1.2%) 0.250
Htc: Hematocrit, LDH: Lactic dehydrogenase, Ca: Calcium, DM: Diabetes mellitus, HTG: Hypertriglyceridemia
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history of pancreatitis (10). In our study, also, the 
patients were young (mean age 41.1+8), mostly male 
(68.3% male), with a previous history of pancreatitis 
(29.6%), DM (46.7%), and alcohol abuse (14.2%). 

The probable mechanism of HTG-AP is hydrolysis 
of plasma TG into free fatty acids by pancreatic 
lipase, which are toxic to pancreatic endothelium and 
acinar cells (4). Conservative treatment (fasting, lipid-
lowering drugs, intravenous hydration) is not strong 
enough in reducing excessively elevated TG levels in 
patients with HTG-AP (11). In contrast, plasmapheresis 
might remove excessive lipid from serum in about 
two hours. Although the benefit of plasmapheresis is 
considered to be due to the rapid reduction of TG levels, 
removing significantly increased proteases from the 
blood and replacing the depleted protease inhibitors 
might also be augmenting the treatment process (12). 
Since its first description by Betteridge et al. (13) in 
1978, numerous case reports (12) and case series (14) 
have been published about the use of plasmapheresis 
in the treatment of patients with HTG-AP. There is 
no randomized controlled study demonstrating the 
superiority of plasmapheresis against conservative 
treatment. However, it is recommended as a category 
III indication in the recent guideline (disorder for 
which the optimum role of apheresis therapy is not 

established, the individualized decision is necessary) 
in acute hypertriglyceridemic pancreatitis (15).

While reduction of TG level is achieved at the first 
or the second day of plasmapheresis, it is achieved 
in the following days of conservative treatment, and 
usually, it does not show a linear course. The clinical 
data about the effectivity of apheresis are limited by 
relief of clinical symptoms such as abdominal pain, 
nausea, vomiting, and laboratory findings such as 
triglyceride level. There are few studies about the 
effects of apheresis on the severity of AP. Yeh et al. 
(16) and Lennertz et al. (17) reported that they had 
achieved improvements in TG levels up to 70% and in 
clinical status and laboratory findings of their patients. 
In our study also, we achieved a 56.8% reductionof TG 
levels in TPE group after one TPE session. 

The computed tomography severity index (CTSI) 
is a widely used clinical imaging scoring system in 
patients with AP which is positively correlated with 
mortality and development of complications (7,8). 
CTSI can show volume, size, and contour of the 
pancreas, together with surrounding tissue lesions. 
It can also guide in diagnosis and staging of AP by 
showing pancreas necrosis and fluid collection. In 
one study, it was shown that CTSI could predict the 
prognosis of AP correctly 48-72 hours after admission 

Table 2. Patients outcomes 

Group 1, n=38 Group 2, n=82 p

Local complication (%) 13 (34.2%) 47 (57.3%) 0.031

APFC (%) 10 (26.3%) 31 (37.8%) 0.249

Pancreatic pseudocyst (%) 0 (0%) 9 (10.9%) 0.023

Walled-off necrosis + necrosis (%) 2+1 (7.9%) 1+6 (8.6%) 0.732

Systemic complication (%) 2 (5.3%) 5 (6.1%) 0.610

Median hospital stay (day) 6 (4-8) 5 (3.75-8) 0.345

CRP>150 (%) 9 (23.7%) 8 (9.8%) 0.145

Balthazar score D and E (%) 13 (34.2%) 47 (57.3%) 0.031

Pulmonary failure 2 (5.3%) 6 (7.3%)

0.680Renal failure 2 (5.3%) 5 (6.1%)

Cardiovascular failure 1 (2.6%) 4 (4.9%)

In-hospital mortality (%) 1 (2.6%) 2 (2.4%) 0.820
APFC: Acute peripancreatic fluid collection, CRP: C-reactive protein

Table 3. Comparison of serum trygliceride, before and after therapeutic plasma exchange treatment in each patient

Before After p

Triglyceride (mg/dL) 1,579 (1.406-3.323) 682 (454-1,107) <0.001
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to the hospital (18). CTSI scoring system has a superior 
performance in predicting local complications in 
patients with HTG-AP (19,20). Lloret Linares et al. (21) 
reported that severe pancreatitis (need for intensive 
care, CRP>150 mg/dL or Balthazar score >C) had 
been observed in 71.5% of patients. However, no 
relationship was observed between TG levels and the 
disease severity. In our study, the rate of patients with 
CRP>150 mg/dL or Balthazar score >C was found as 
55.8%. No significant associations of initial TG level 
and CRP levels with in-hospital mortality and local/
systemic complication rates were observed. 

The use of plasmapheresis is limited due to its high 
cost in addition to its unavailability in every hospital. 
Thus, many healthcare centers offer only conservative 
treatment for their patients with HTG-AP. Due to the 
lack of randomized controlled studies, it is not certain 
whether plasmapheresis improves mortality and 
morbidity in patients with HTG-AP or not. Gubensek 
et al. (14) reported that there was no relationship 
between initial TG levels and severity of the disease, 
mortality rates and hospital staying period. Plasma 
exchange, performed for once or twice, resulted in the 
reduction of TG faster than expected. Plasma exchange 
was found to be related to the low complication 
rate. The in-hospital mortality rate was found to be 
low (5%), and the delay in plasma exchange therapy 
had not affected the hospital mortality. In a study of 
Nakhoda et al. (22), it was reported that, although 
TG levels were found to be reduced rapidly, there 
was no significant difference between pre- and post-
TPE evaluated Acute Physiology and Chronic Health 
Evalation II (APACHE scores). 

In a retrospective study of Chen et al. (23) in which 
HTG-AP patients were divided into two groups as 
non-plasmapheresis (group 1) and plasmapheresis 
(group 2), TG levels were found to be 65.8% reduced 
in plasmapheresis group. There was no significant 
difference between the two groups and also the 
patients with severe pancreatitis (defined by Ranson’s 
score >3) regarding total mortality, systemic and 
local complication rates. In the study of He WH et 
al. comparing HTG-AP patients treated with high-
volume hemofiltration (HVHF) or LMWH + insulin, 
LMWH+insulin treatment was found to be superior in 
reducing TG levels, whereas no significant differences 
were found in terms of local pancreatic complications 
(p>0.05), need for surgical intervention (p=0.49), 

mortality rate (p=0.49), and duration of hospitalization 
(p=0.144) (24). Wang et al. (25) conducted a study 
on 144 HTG-AP patients treated with conservative 
treatment, and 91 (63.1%) of patients were classified 
as MSAP and SAP. APFC, acute necrotic collections, 
and pseudocyst were observed in 66 (45.8%), 13 (9%) 
and 5 (3.5%) of their patients as local complications, 
respectively. Systemic complications developed in 6 
(4.2%) patients, whereas mortality was observed in 
8 (5.5%) patients. MSAP and SAP, together with local 
complications and mortality were found to be related 
to elevation of TG level. 

In our retrospective study, we divided our patients 
according to the revised Atlanta Classification. MAP 
and MSAP+SAP rates were 63.2% and 36.8% in group 
1, whereas these rates were 40.2% and 59.8% in group 
2, respectively (p=0.029). Local complication rate was 
34.2% in group 1 and 57.3% in group 2 (p=0.031). The 
occurrence of APFC and walled-off necrosis+necrosis 
were found to be similar in two groups. Pancreatic 
pseudocyst was not observed in group 1, whereas 
it was observed in 9 (10.9%) patients in group 2 
(p=0.023) (Table 2). Total in-hospital mortality rate 
was found to be 2.5%. There were no statistically 
significant differences between the groups regarding 
organ failure, systemic complication, duration of 
hospitalization, and in-hospital mortality rates. 
However, it was observed that TPE treatment led 
to the significant reduction of AP severity and local 
complication rate since TPE is consistently helpful 
during the acute inflammatory phase. 

The limitation of our study was its retrospective 
design. Also add to the limitations of the study, that 
due to its design (3 different hospitals) the effect of 
other differences in treatment practices or patient 
characteristics on outcome cannot be excluded. The 
distinguishing feature of our study is that it is the 
first study comparing HTG-AP patients having TPE 
with those having conservative treatment in terms of 
mortality, length of hospitalization, disease severity, 
local and systemic complications, in accordance with 
the revised Atlanta classification.

Conclusion

Plasmapheresis is an effective and useful method 
in reducing the excessively high TG levels in patients 
with HTG-AP. However, the use of plasmapheresis is 
limited to specific centers since it is a quite expensive 
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treatment option. Apheresis should be continued 
until the TG level is reduced below 500-1,000 mg/dL. 
TPE may be effective in reducing local complications 
(especially pancreatic pseudocyst) but has no effect 
on organ failure and hospitalization duration; and 
optimal timing or how to select appropriate patients 
for this modality remains to be elucidated in further 
studies.
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