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Abstract

AIM: To investigate the effect of admission
hypertriglyceridemia (HTG) on the episodes of severe
acute pancreatitis (SAP).

METHODS: One hundred and seventy-six patients
with SAP were divided into HTG group (n = 45)
and control group (7 = 131) according to admission
triglyceride (TG) = 5.65 mmol/L and < 5.65 mmol/L,
respectively. Demographics, etiology, underlying
diseases, biochemical parameters, Ranson’ s score,
acute physiology and chronic heath evaluation 1I
(APACHE 1I) score, Balthazar's computed tomography
(CT) score, complications and mortality were
compared. Correlation between admission TG and 24-h
APACHE II score was analyzed.

RESULTS: SAP patients with HTG were younger
(40.8 £ 9.3 years vs 52.6 £ 13.4 years, P < 0.05)
with higher etiology rate of overeating, high-fat diet
(40.0% vs 14.5%, P < 0.05) and alcohol abuse (46.7%
vs 23.7%, P < 0.01), incidence rate of hypocalcemia
(86.7% vs 63.4%, P < 0.01) and hypoalbuminemia
(84.4% vs 60.3%, P < 0.01), 24-h APACHE 1 score
(13.6 £ 5.7 vs 10.7 £ 4.6, P < 0.01) and admission
serum glucose (17.7 £ 7.7 vs 13.4 £ 6.1, P < 0.01),
complication rate of renal failure (51.1% vs 16.8%, P <
0.01), shock (37.9% vs 14.5%, P < 0.01) and infection
(37.4% vs 18.3%, P < 0.01) and mortality (13.1% vs
9.1%, P < 0.01). Logistic regression analysis showed
a positive correlation between admission TG and 24-h
APACHE 11 score (r = 0.509, 7 = 0.004).

www.wjgnet.com

CONCLUSION: The clinical features of SAP patients
with HTG are largely consistent with previous studies.
HTG aggravates the episodes of SAP.
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INTRODUCTION

Hypertriglyceridemia (HT'G) is a rare but well-recognized
cause for severe acute pancreatitis (SAP), which has been
intensively studied since Speck noted the association
between hypetlipidemia and acute pancreatitis (AP) in
1865"". HTG can be a primary cause for AP which
occurs in 1.3%-3.8% of AP patients, or secondary to
other factors prior to the increase of lipid levels, or
both®. Clinically, mild to moderate hyperlipidemia in AP
patients, particularly in alcoholic pancreatitis patients, is
often observed. Howevert, it is difficult for clinicians to
distinguish mild to moderate hyperlipidemia secondary
to AP from marked HT'G that primarily causes AP.

It is generally believed that a serum triglyceride (TG)
level of more than 1000 mg/dL (about 11.3 mmol/L)
is needed to precipitate AP, the reduction of which
to well below 1000 mg/dL may effectively prevent
further episodes!”. Animal studies showed that HTG
intensifies the course of AP including both edematous
and necrotizing pancreatitis””. Tt was reported that TG
would worsen pancreatic injury induced by AP when
it reaches 5.65 mmol/L, thus playing a worth-noting
role in predisposing mild pancreatitis to the vicious
episode”. Extreme elevation of TG in AP patients with
familial HTG can cause the so-called “hyperlipidemic
abdominal crisis”"). However, it was also reported that
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SAP patients with HTG can have pancreatic necrosis,
pseudocysts, abscesses and other complications that can
be seen in other types of pancreatitis with a different
clinical course from other forms of AP"'. Thus, the
correlation between HT'G and the severity of AP
episodes is still uncertain.

In this study, the clinical features and the effect of
HTG on the episodes of SAP were investigated with
HTG as a coexisting medical condition of SAP.

MATERIALS AND METHODS

Patients

The diagnostic criteria for SAP formulated at the
Bangkok World Congress of Gastroenterology 2002
in Thailand"” were employed and organ failure was
defined according to the Criteria of Clinical Diagnosis
and Classification System for AP formulated by
the Pancreatic Surgical Society of Chinese Medical
Association in 1997"" in this study. From March 2003
to December 2004, all patients diagnosed with SAP and
admitted to West China Hospital of Sichuan University
within 72 h after onset of symptoms were included.
Patients were excluded if they had hepatic dysfunction
or renal failure prior to the development of SAP.

Methods
One hundred and seventy-six SAP patients admitted
to our hospital were enrolled and divided into HTG
group (7 = 45) and control group (# = 131) according
to admission TG = 5.65 mmol/L and TG <
5.65 mmol/L, respectively. Blood samples were
collected at admission for biochemical examinations in
Department of Laboratory Medicine of our hospital.
All patients received standardized comprehensive
treatments!'”. The main protocols of treatment
throughout the study were intensive care, oxygen
inhalation, fasting, intermittent gastrointestinal
decompression and fluid infusion. The balance of
internal environment was maintained, prophylactic
antibiotics were used for 7-14 d, H, receptor
antagonists ot proton pump inhibitors were given for
7 d. When the patients developed respiratory failure,
a respirator was employed to assist respiration. When
the patients developed hypoalbuminaemia, 20% of
human serum album in 50 mL was used daily until the
serum albumin value became normal. When serum
lipid value was decreased to normal, fat emulsion was
added in parenteral nutrition. During hospitalization,
microbiological tests of sputum, urine, feces, or blood
were performed, when the following susceptible clinical
symptoms or signs appeared: body temperature =
38.5°C and white blood cell (WBC) count = 20 x 10’ /I,
signs of peritoneal irritation (area) in more than 2
quadrants, and intractable malnutrition. Contrast-
enhanced computed tomography (CECT) was
performed to determine necrotic infection of (peri)
pancreas. For those who were unsuitable for CECT
evaluated by the investigator, magnetic resonance
imaging was alternatively eligible. Ultrasound-guided

HTG group  Control group
(n = 45) (n=131)
Sex (Male/Female) 27/18 72/59
Age (mean + SD, yr) 40.8+9.3 52,6 +13.4
(24-61)° (22-82)
Etiology, n (%)
Opvereating and high fat diet 18 (40.0)° 19 (14.5)
Alcohol abuse 21 (46.7)° 31 (23.7)
Gallstones 5(11.1)° 37 (28.2)
L-Asparaginase chemotherapy 2(4.4) 0
Pregnancy 6(13.3) 0
Underlying diseases, n (%)
Hypertension 6(13.3) 15 (11.5)
Coronary heart disease 3(6.7) 7 (5.3)
Atherosclerosis 3(6.7) 9 (6.9)
Familial hyperlipidemia 6(13.3) 11 (8.4)
Admission biochemical
Serum glucose (mmol/L) 17.7+7.7° 134 +6.1
Hypoalbuminaemia (%) 38 (84.4)° 79 (60.3)
Hypocalcaemia (%) 39 (86.7)° 83 (63.4)
Hypopotassemia (%) 16 (35.6) 50 (38.2)
Hyponatremia (%) 26 (57.8) 59 (45.0)
Ranson’s score (mean + SD) 47+19 49+20
24-h APACHE 1 score (mean * SD) 13.6 5.7 10.7+4.6
Balthazar’s CT score (mean * SD) 54£23 63+54

°P < 0.05, °P < 0.01 vs control group.

fine needle aspiration (FNA) was performed for
microbiological testing when air bubbles appeared in
necrotic tissue of the (peri) pancreas. Bacterial infection
was confirmed by positive culture or smear examination.
Fungal infection was confirmed by positive fungi in
no less than 2 different specimens by culture or smear
examination.

The sex, age, ctiology, underlying diseases,
biochemical parameters and incidence of complications
including acute respiratory distress syndrome (ARDS),
renal failure, acute hepatitis, shock, encephalopathy,
infection rate, and mortality, were confirmed by one
of the investigators using a standard data collection
instrument. The Ranson’s score, 24-h APACHE 1I score
and admission Balthazar’s CT score were calculated by a
single investigator.

Statistical analysis

Data were expressed as mean £ SD or percentage.
Data in normal distribution were analyzed using #test.
Data in abnormal distribution were analyzed using
Wilcoxon rank sum test. Categorical data were analyzed
using chi-square test. The correlation between serum
TG and 24-h APACHE 1I score was analyzed using
Logistic regression. P < 0.05 was considered statistically
significant.

RESULTS

Clinical features

The clinical features of the patients in the HTG and
control groups are summarized in Table 1. There were
no statistical differences in sex distribution and incidence
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HTG group (7 = 45) Control group (7 = 131)

Complications
ARDS 29 (64.4) 61 (46.6)
Renal failure 23 (51.1)° 22 (16.8)
Acute hepatitis 20 (44.4) 38 (29.0)
Shock 17 (37.9)° 19 (14.5)
Encephalopathy 10 (22.2) 24 (18.3)
Infection 17 (37.4)° 24 (18.3)

Death 14 (31.1) 12 (9.1)

°P < 0.01 vs control group.

rate of underlying diseases between the two groups.
Patients in the HTG group were younger (P < 0.05) with
a higher rate of overeating and a high fat diet (P < 0.05)
and alcohol abuse (P < 0.01) and less gallstones (P <
0.01). The Ranson’s score and initial Balthazat’s CT score
were not statistically different between the two groups,
but the 24-h APACHE II score was higher in the
HTG group than in the control group (P < 0.01). The
incidence rate of hypokalemia and hyponatremia had no
difference and was higher in the HTG group than in the
control group (P < 0.01), and admission serum glucose
was higher in the HT'G group than in the control group (P
< 0.01).

Complications and mortality

There were no statistical differences in complications
such as ARDS, acute hepatitis and encephalopathy
between the two groups. However, more complications,
such as renal failure, shock and infection occurred in
the HTG group than in the control group (P < 0.01).
The mortality was higher in the HT'G group than in the
control group (P < 0.01) (Table 2).

DISCUSSION

HTG-associated SAP is an uncommon, but potentially
life-threatening disease!'”. HTG may be primary in origin
(hereditary or sporadic genetic disorder of metabolism)
or secondary (associated with an identifiable disease or
condition and is reversible with control or eradication of
that disease or condition) to other factors or both!™"",
Although the exact pathogenesis of HTG-associated
AP is not clear, it is thought to result from toxic injury
to acinar cells and capillary endothelia by excessive free
fatty acids from hydrolysis of TG!"*"\. Competitive
oxidation of ethanol is also responsible for SAP by
aggravating the level of serum lipidsm. L-asparaginase-
induced HTG is suggested as a possible mechanism of
SAP”" HTG is the cause for gestational pancreatitis in
56% cases™. Elevated estrogen increases the synthesis
of TG and depresses plasma postheparin lipolytic
activities by inhibiting the removal efficiency of TG,
and high-fat intake may be a cause for AP during
pregnancy® ™’ which are largely consistent with the
results of our study, showing that the patients with
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HTG were younger with more diet-associated etiologies
including overeating, high-fat diet and alcohol abuse.
SAP patients with HT'G had a higher incidence of
hypoalbuminaemia and hypocalcemia and a higher level
of admission serum glucose, which may be associated
with the aggravation of HTG, resulting from severe
stress response and metabolic disorders™

The role of HTG in modulating disease course of
AP is still controversial. Although studies demonstrated
that HT'G has no significant correlation to complications
of disease or overall end-of-episode severity in AP
patients[S’lz]. It was reported that HTG is independently
associated with the severity of AP and plays a role in
the aggravation of acute necrotizing pancreatitis[29'31].
The results of our study show that the incidence of
admission hypocalcaemia, a predictable index of SAPP
and the 24-h APACHE II score were higher in the HTG
group than in the control group. The complications,
such as renal failure, shock and infection, and the
mortality were higher in the HTG group than in the
control group, indicating that HTG aggravates SAP,
leading to systemic complications and a high mortality
rate of SAP.

In conclusion, the clinical features of HTG-
associated SAP are largely consistent with previous

studies. HTG aggravates SAP.

COMMENTS

Background

Hypertriglyceridemia (HTG) is associated with severe acute pancreatitis (SAP),
which has long been recognized. HTG may be a primary etiology of SAP, and
it is difficult for clinicians to identify it. Some previous studies suggest that HTG
is independently associated with the severity of acute pancreatitis (AP) and
plays a role in the aggravation of acute necrotizing pancreatitis. However, its
mechanism underlying such a role is still controversial.

Research frontiers

HTG is a rare cause for pancreatitis. An elevated TG level is needed to
precipitate the episode of AP, which is called “hyperlipidemic abdominal
crisis”. Moreover, recurrent pancreatitis may occur in patients with familial
hyperlipoproteinemia. Which patients progress to the extremely dangerous
state during SAP and specific strategy against its deterioration and recurrence
are the major research field.

Innovations and breakthroughs

It is generally believed that the serum triglyceride (TG) level of more than
1000 mg/dL (about 11.3 mmol/L) is needed to precipitate AP, but the clinicians
cannot identify mild to moderate HTG secondary to SAP with marked HTG
that causes AP in the acute phase. This research used admission HTG as a
coexisting factor for SAP patients at admission.

Applications

At present, the exact role of HTG in the development of SAP remains unclear.
Our study, conducted in one of the largest institutions in China, showed that
HTG could aggravate SAP and leads to a worse outcome of SAP patients,
thus providing applicable and valuable evidence for prognostic evaluation of
pancreatitis.

Terminology

AP is an acute inflammatory process in the pancreas involveing local or other
organ systems. Severe AP is defined as the occurrence of organ failure. HTG is
defined as an abnormal concentration of TG in the blood.

Peer review

This research investigated the effect of admission HTG on the severity of SAP,
by regarding admission HTG as a coexisting factor for SAP. The study was well
designed and its results are valuable.



Deng LH et a/. Admission HTG on the severity of SAP

4561

REFERENCES

1

2

10

11

12

13

14

15

16

17

Pfau J. [Acute pancreatitis and hypertriglyceridemia] Rev
Med Chil 1989; 117: 907-909

Ohmoto K, Neishi Y, Miyake I, Yamamoto S. Severe
acute pancreatitis associated with hyperlipidemia:
report of two cases and review of the literature in Japan.
Hepatogastroenterology 1999; 46: 2986-2990

Yadav D, Pitchumoni CS. Issues in hyperlipidemic
pancreatitis. | Clin Gastroenterol 2003; 36: 54-62

Gan SI, Edwards AL, Symonds CJ, Beck PL.
Hypertriglyceridemia-induced pancreatitis: A case-based
review. World | Gastroenterol 2006; 12: 7197-7202

Fortson MR, Freedman SN, Webster PD 3rd. Clinical
assessment of hyperlipidemic pancreatitis. Am | Gastroenterol
1995; 90: 2134-2139

Toskes PP. Hyperlipidemic pancreatitis. Gastroenterol Clin
North Am 1990; 19: 783-791

Wang YJ, Sun JB, Li F, Zhang SW. Hyperlipidemia
intensifies cerulein-induced acute pancreatitis associated
with activation of protein kinase C in rats. World |
Gastroenterol 2006; 12: 2908-2913

Czako L, Szabolcs A, Vajda A, Csati S, Venglovecz V,
Rakonczay Z Jr, Hegyi P, Tiszlavicz L, Csont T, Posa
A, Berko A, Varga C, Varga Ilona S, Boros I, Lonovics
J. Hyperlipidemia induced by a cholesterol-rich diet
aggravates necrotizing pancreatitis in rats. Eur | Pharmacol
2007; 572: 74-81

Oh RC, Lanier JB. Management of hypertriglyceridemia.
Am Fam Physician 2007; 75: 1365-1371

Miller A, Lees RS, McCluskey MA, Warshaw AL. The
natural history and surgical significance of hyperlipemic
abdominal crisis. Ann Surg 1979; 190: 401-408

Balachandra S, Virlos IT, King NK, Siriwardana HP, France
MW, Siriwardena AK. Hyperlipidaemia and outcome in
acute pancreatitis. Int | Clin Pract 2006; 60: 156-159

Toouli J, Brooke-Smith M, Bassi C, Carr-Locke D,
Telford ], Freeny P, Imrie C, Tandon R. Guidelines for the
management of acute pancreatitis. ] Gastroenterol Hepatol
2002; 17 Suppl: S15-539

The Pancreatology Academic Group of Surgical Branch of
Chinese Medical Association. The clinical diagnosis and
grading standard for acute pancreatitis. Zhonghua Waike
Zazhi 1997; 35: 773-775

Athyros VG, Giouleme OI, Nikolaidis NL, Vasiliadis TV,
Bouloukos VI, Kontopoulos AG, Eugenidis NP. Long-term
follow-up of patients with acute hypertriglyceridemia-
induced pancreatitis. | Clin Gastroenterol 2002; 34: 472-475
Dominguez-Munoz JE, Junemann F, Malfertheiner
P. Hyperlipidemia in acute pancreatitis. Cause or
epiphenomenon? Int | Pancreatol 1995; 18: 101-106

Yuan G, Al-Shali KZ, Hegele RA. Hypertriglyceridemia: its
etiology, effects and treatment. CMA] 2007; 176: 1113-1120
Havel R]. Pathogenesis, differentiation and management of

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

hypertriglyceridemia. Adv Intern Med 1969; 15: 117-154
Saharia P, Margolis S, Zuidema GD, Cameron JL. Acute
pancreatitis with hyperlipemia: studies with an isolated
perfused canine pancreas. Surgery 1977; 82: 60-67

Kimura W, Mossner J. Role of hypertriglyceridemia in the
pathogenesis of experimental acute pancreatitis in rats. Int |
Pancreatol 1996; 20: 177-184

Morita Y, Yoshikawa T, Takeda S, Matsuyama K, Takahashi
S, Yoshida N, Clemens MG, Kondo M. Involvement of
lipid peroxidation in free fatty acid-induced isolated rat
pancreatic acinar cell injury. Pancreas 1998; 17: 383-389

Top PC, Tissing W], Kuiper JW, Pieters R, van Eijck CH.
L-asparaginase-induced severe necrotizing pancreatitis
successfully treated with percutaneous drainage. Pediatr
Blood Cancer 2005; 44: 95-97

Alvarez OA, Zimmerman G. Pegaspargase-induced
pancreatitis. Med Pediatr Oncol 2000; 34: 200-205

Chang CC, Hsieh YY, Tsai HD, Yang TC, Yeh LS, Hsu TY.
Acute pancreatitis in pregnancy. Zhonghua Yi Xue Za Zhi
(Taipei) 1998; 61: 85-92

Yamauchi H, Sunamura M, Takeda K, Suzuki T, Itoh K,
Miyagawa K. Hyperlipidemia and pregnancy associated
pancreatitis with reference to plasma exchange as a
therapeutic intervention. Tohoku | Exp Med 1986; 148: 197-205
Achard JM, Westeel PF, Moriniere P, Lalau JD, de
Cagny B, Fournier A. Pancreatitis related to severe acute
hypertriglyceridemia during pregnancy: treatment with
lipoprotein apheresis. Intensive Care Med 1991; 17: 236-237
Hsia SH, Connelly PW, Hegele RA. Pancreatitis,
hyperlipidemia, and pregnancy in two sisters. Ann Intern
Med 1997; 126: 88-89

Kraus J, Krska Z, Krausova V, Horejs ], Zak A, Souckova
M. [Severe necrotizing pancreatitis during pregnancy] Rozhl
Chir 2005; 84: 621-625

Xue P, Huang ZW, Li YH, Guo ], Wang ZC, Zhao JL, You Z.
[Clinical study on severe acute pancreatitis associated with
hypoalbuminemia in early stage] Zhongxiyi Jiehe Xuebao
2005; 3: 443-445

Chen CH, Dai CY, Hou NJ, Chen SC, Chuang WL, Yu ML.
Etiology, severity and recurrence of acute pancreatitis in
southern taiwan. | Formos Med Assoc 2006; 105: 550-555
Dominguez-Munoz JE, Malfertheiner P, Ditschuneit
HH, Blanco-Chavez J, Uhl W, Buchler M, Ditschuneit H.
Hyperlipidemia in acute pancreatitis. Relationship with
etiology, onset, and severity of the disease. Int | Pancreatol
1991; 10: 261-267

Navarro S, Cubiella J, Feu F, Zambon D, Fernandez-Cruz
L, Ros E. [Hypertriglyceridemic acute pancreatitis. Is its
clinical course different from lithiasic acute pancreatitis?]
Med Clin (Barc) 2004; 123: 567-570

Harrison DA, D'Amico G, Singer M. The Pancreatitis
Outcome Prediction (POP) Score: a new prognostic index
for patients with severe acute pancreatitis. Crit Care Med
2007; 35: 1703-1708

S- Editor Li DL L- Editor Wang XL E- Editor Lin YP

www.wjgnet.com



