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Impaired lipid clearance in patients with previous acute
pancreatitis
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SUMMARY Fasting serum triglycerides were measured in 52 patients who had sustained an attack
of pancreatitis (gall stone related 33, alcoholism six) at least six months earlier. Several patients
(23%) had raised fasting serum triglycerides, with a type IV phenotype in all but one patient. The
40 patients with normal fasting serum triglycerides received an oral load of 100 g sunflower oil to
compare their clearance of dietary triglycerides with that of a control group of 54 subjects. The
clearance of ingested triglycerides was significantly impaired in the patients - irrespective of the
presumed aetiological factor, or clinical conditon associated with pancreatitis - compared with
the clearance in controls. A triglyceride tolerance test is the only way to detect those patients in
whom a future attack of pancreatitis may be precipitated by a diet rich in fat, or endogenous
over production of triglycerides as after an alcoholic debauch.

Several lines of evidence suggest an association
between high serum triglyceride levels and pan-
creatitis. 1-5 Thus, the occurrence of pancreatitis in
the rare congenital conditions of primary lipoprotein
lipase,6 or C-1I apoprotein deficiency3 is well estab-
lished, while raised serum triglycerides are fre-
quently noted in patients with alcohol related
pancreatitis.4 Exactly how hypertriglyceridaemia
precipitates pancreatitis is unknown, but studies in
the isolated canine pancreas suggest that pancreati-
tis may be due to toxic fatty acids generated within
the gland by the action of lipase on triglycerides in
pancreatic capillaries.7

Considering that in Chile acute pancreatitis asso-
ciated with gall stones is more common than
alcoholic pancreatitis,8 we decided to carry out an
investigation to see if patients who had suffered an
episode of acute pancreatitis could have abnormali-
ties of triglyceride metabolism not detectable in
fasting conditions. For this purpose fasting and
postprandial serum triglyceride levels were mea-
sured in patients with previous acute pancreatitis,
regardless of the presence of other potentially
etiologic factors, such as gall stones, and the results
were compared with values obtained in a group of
control subjects.
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Methods

PATIENTS
A prospective study was conducted in 52 patients
admitted to the Hospital Clinico de la Pontificia
Universidad Cat6lica de Chile between 1976 and
1982. The diagnosis of pancreatitis was based on the
presence of compatible clinical signs and symptoms
plus blood levels of amylase greater than or equal to
250 Caraway units and 24 hour urinary amylase
higher than 5000 Caraway units (20 patients). In 32
patients the diagnosis was confirmed by surgery.

Fasting serum triglyceride determination and
lipoprotein electrophoresis were carried out at least
six months after the patients had clinically reco-
vered. The upper limit for normal serum triglycer-
ides was considered to be 1-70 mmol/l. In those
patients with normal fasting serum triglycerides and
normal electrophoretic lipoprotein phenotype, an
oral load of 100 g of fat (sunflower oil) was given
after an overnight fast. Serum triglyceride concen-
trations were measured before and 3, 6, 9, 12, and
24 hours after the oral load. Throughout the test the
patients were kept on a fat free 500 calorie liquid
diet. The results obtained in the patients with
previous pancreatitis (study group) were compared
with those obtained in 54 subjects without previous
pancreatitis (control group), which included healthy
volunteers and patients hospitalised for elective
surgery for gall stones or hernias. Studies under-
taken in the control group also included measure-
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ments of fasting serum triglycerides and glucose and
lipoprotein electrophoresis. The sunflower oil oral
load test was done in all these subjects, indepen-
dently of the fasting electrophoretic phenotype. The
age sex distribution and the frequency of diabetes,
heavy alcohol consumption (more than 100 g per
day) and biliary tract lithiasis of both groups are
shown in the Table. Among the study group patients
with biliary lithiasis, 11 had calculi in the bile duct,
10 had acute inflammation of the gall bladder (certi-
fied by histopathological study) and 12 chronic
cholecystitis. At the time the study was undertaken,
11 of the study subjects were receiving a normal diet
because their pancreatitis had been treated more
than one year earlier. None of the patients had
symptoms of chronic pancreatitis, but endoscopic
pancreatography and exocrine function tests were
not done to exclude this possibility.

Patients were considered to be diabetic when
hyperglycaemia persisted after the acute pancreatitis
episode had subsided. Serum triglyceride concentra-
tions were measured using Carlson's method9 and
lipoprotein electrophoresis as described by Chin and
Blankenhorn.10 Frederickson's criterial was used to
determine the lipoprotein electrophoretic pheno-
type. Informed consent was obtained from all sub-
jects.

Intergroup differences in mean values were tested
for statistical significance using Student's t test or the
x2 test as necessary.

Results

In fasting conditions, 12 study patients had raised
serum triglycerides, with a type IV electrophoretic
phenotype in 11 and a type V pattern in the
remaining subject. Of the 12 patients in the study
group with an abnormal phenotype, only one was
diabetic and none were known alcoholics. In the
control group only one subject had raised fasting
serum triglycerides with a type IV phenotype
(<0.05).

Table Clinical data in patients with pancreatitis (study
group) and in subjects ofthe control group

Study group Control group

No 52 54
x Age 44 (25-72) 40 (19-64)
Men 34 33
Women 18 21
Diabetes 9 0
Alcoholism 6 0
Biliary lithiasis 33 18
Estrogen treatment 1 0
Obesity 0 2

After the ingestion of 100 g sunflower oil, serum
triglyceride concentrations in the study group
patients were significantly higher than the controls
at all times after the fat meal, except at 24 hours
(Fig. 1). For example, at six hours mean values of
the study group were 2*17 mmol/l, whereas the
equivalent in the control group reached only 1-24
mmol/l. In fact, at this time only four patients of the
study group had triglyceride concentrations below
1.70 mmol/l, whereas only five subjects of the
control group had serum triglycerides above this
value. When diabetic and alcoholic patients were
excluded from the study group (eight diabetic,
including two alcoholics and four non-diabetic
alcoholics) (Fig. 1), the results were virtually iden-
tical to those seen in the whole study group, and the
differences with the control group were equally
significant.

Because the study group included more patients
with biliary lithiasis than the control group, we
compared separately the results in the population
with and without lithiasis, for both the study and the
control group. As shown in Figure 2, no differences
were found between the subjects with and without
gall stones. Similarly, there were no differences
determined either by sex or age.

Discussion

The results of our work confirm previous reports
that a high proportion of patients have raised serum
triglycerides long after they have recovered from
pancreatitis.11 We found this abnormality in 12 out
of 52 patients (23%) and all but one had a type IV
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Fig. 1 Serum triglyceride levels (mmolll, mean ± I SE)
after an oral intake of100 g of vegetable oil in the control
group (-4-- ), in the study group (0 .-------0)
and in the study group excluding diabetic and alcoholic
patients (A---A). Differences between the study group
and the control group were significant at 3, 6, 9 and 12
hours after the intake offat (p<OOI).

*~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~ .., IW

889

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.26.9.888 on 1 S

eptem
ber 1985. D

ow
nloaded from

 

http://gut.bmj.com/


890 Guzman, Nervi, Llanos, Leon, and Valdivieso

- lloogvegebable oil
E
E 20-0

2.2
LID
L,, 10

2~~~ ~~~~~~~~2 2

0 3 6 9 12 3v
Time (h)

Fig. 2 Serum triglyceride levels (mmolll), mean) after an
oral intake of100 g of vegetable oil in the study group and in
the control group, plotting separately subjects with and
without gall stones. Control group: without gall stones:
* - (n=36); with gallstones: 0............0 (n= 18).
Study group: without gallstones A A (n= 11); with
gallstones: A............A (n=29).

electrophoretic pattern. Cameron et al12 reported
that during the disease 18 out of 48 patients (38%)
had raised serum triglycerides and Farmer et all
found this abnormality in 10 out of 45 patients
(22%): at the onset of the disease, most patients
presented either a type I or V electrophoretic
pattern, but after recovery most of those with
persistently raised serum triglycerides exhibited a
type IV phenotype.'1
Our results show furthermore, that the clearance

of an ingested fat load (100 g sunflower oil) remains
impaired in several patients who had suffered an
attack of pancreatitis, although their fasting serum
lipids are normal. This defect is independent of the
presence of diabetes and alcoholism, and was also
present in patients with pancreatitis associated to
biliary tract lithiasis. The detection of this abnormal-
ity, which may have implications in the dietary
management of these patients, was only made
apparent by a fat tolerance test. A similar finding,
but in patients with high fasting serum triglycerides,
was reported by Cameron et al.11 They suggested
that this alteration could be important in the
pathogenesis of the disease. This concept is sup-
ported by subsequent reports of pancreatitis caused
by hyperlipemia.3 5
Whether the abnormality in triglyceride meta-

bolism precedes or follows acute pancreatitis cannot
be answered by the present study. Experimental
evidence in dogs suggests that pancreatitis can
produce a rise of serum triglycerides,2 but a perma-
nent alteration of lipid metabolism secondary to
pancreatitis has not been shown. In man, Kessler et

all described abnormal lipoprotein-triglyceride com-
plexes resistant to lipoprotein lipase in one patient
with pancreatitis and hyperlipemia. In another
patient they found circulating inhibitors of lipo-
protein lipase.14 These findings suggest that several
factors could be involved in the development of
abnormalities in the serum triglyceride concentra-
tions during, and perhaps also after, acute pan-
creatitis, including a deficiency in the lipoprotein
lipase system, apoprotein deficiencies or abnormal
lipoprotein receptors.
The persistence of postprandial raised serum

triglycerides for a long period of time after the
episode of acute pancreatitis (at least six months in
our study) suggest a relatively common and pre-
existent defect in lipid metabolism. It has been
proposed that abnormally high serum triglycerides
could be involved in the pathogenesis of acute
pancreatitis by provoking high pancreatic concentra-
tions of free fatty acids after the action of pancreatic
lipase. Schmitz-Moorman and Boger'5 showed that
olive oil may cause liver, kidney, pancreatic or
muscular necrosis if injected with pancreatic lipase.
Saharia and coworkers7 showed that both triglycer-
ides and free fatty acids were toxic in the isolated
perfused canine pancreas. In addition, experimental
data obtained in dogs, indicate that pancreatitis
induced by intraductal injection of bile and trypsin
was more severe in animals fed a high fat diet, than
those fed a high protein or a high carbohydrate
diet. 16

If the impaired clearance of serum triglycerides
described in the present work proves to be a
common and preexistent disorder in patients with
acute pancreatitis, it may be hypothesised that a
significant proportion of cases of pancreatitis are
caused by an interaction of pancreatic lipase and
triglycerides present in the capillaries of the pan-
creas. This abnormality would become significant in
the pathogenesis of pancreatitis when the affected
subjects are challenged with a high fat diet,
estrogens or heavy alcohol consumption.
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