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Pancreatic Elastase-1 Level in Older Individuals
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Abstract:

Background: Disturbances in the endocrine pancreatic function
increases with age, yet the deterioration of the exocrine gland
has gained less attention. With aging, the incidence of
maldigestive symptoms and malnutrition increases, raising the
possibility that these might be caused at least in part by
inadequate pancreatic enzyme secretion due to degenerative
processes of the gland. Purpose: To investigate fecal elastase-1
(FE-1) levels among over 60 years old Egyptian individuals
without known gastrointestinal disease or diabetes mellitus.
Methodology: FE-1 was measured by ELISA in 45 subjects
divided into a case group of 35 individuals who are old age in
normal status without known gastrointestinal disease, prior
gastrointestinal surgery or diabetes mellitus and another control
group of 10 young healthy controls. Results: There was
significant difference of FE-1 level between case and control

groups with significant low median and range value of FE-1

level in case group ,also there was significant relationship between FE-1 level and presence of

dyspeptic symptoms in both case and control groups. Median and range value of FE-1 level in

subjects having dyspeptic symptoms was low compared to those having no symptoms in case

group. ROC curve analysis revealed that FE-1 cut off value <2.99 can be significant predictor for

exocrine pancreatic insufficiency (EPI) with sensitivity 76.9% and specificity 77.3% and AUC

0.818 and p value 0.002. Conclusion: These results indicate that FE-1 level correlated

negatively with age and has significant relationship with dyspeptic symptoms.

Keywords: dyspeptic symptoms, exocrine pancreatic insufficiency, fecal elastase-1, pancreatic

function test.
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Introduction

Pancreas is a doubled-entity organ, with
both an exocrine and an endocrine
component, reciprocally interacting and
closely cooperating for the digestion,

absorption, and metabolism of oral nutrients

[1]

It is well known that the incidence of
disturbances in the endocrine pancreatic
function increases with age , yet the
deterioration of the exocrine gland has

gained much less attention [2]

Reduction in exocrine secretion capacity
leads to maldigestion of nutrients which
might manifest as clinical symptoms like
malnutrition, steatorrhoea, diarrhea,
abdominal pain and weight loss. In addition,
as the cause of abdominal pain remains
unclear in about 30% of the cases,
pancreatic  insufficiency  should  be
considered as a possible etiology in these

situations [3].

The structural changes occurring in the
pancreas as a part of the natural aging
process include patchy fibrosis, lipomatosis,
ductal  epithelial  hyperplasia,  ductal
widening and  intraluminal  protein

deposition [4].
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With aging, also the incidence of
maldigestive symptoms and malnutrition
increases, raising the possibility that these
might be caused at least in part by
inadequate pancreatic enzyme secretion due
to degenerative processes and damage of the

gland.

Since pancreatic elastase-1 is very stable
during intestinal transit and is enriched five-
to six fold in feces, it can be used in the
assessment of the pancreatic exocrine

secretory capacity [5].
Purpose

The aim of this study is to investigate the
FE-1 levels among over 60 years old
Egyptian  individuals  without  known
gastrointestinal disease or diabetes mellitus,
as a method to assess pancreatic inadequate
enzyme secretion due to degenerative

processes of pancreas with aging.

Materials and methods

Ethical approval

The study protocol was approved by the
faculty’s ethical committee and written
informed consent was obtained from all
patients participating in this study after

explaining the study measures in details.
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Study design

This observational cross sectional study was
conducted on 45 subjects attending internal
medicine outpatient clinic in Benha
University Hospitals in the period from July
2018 to July 20109.

Study population

This study included 35 individuals of both
sexes who are old age in normal status and
10 young healthy controls served as the

control group.

None of the subjects had been diagnosed
with exocrine pancreatic insufficiency or
had been treated with pancreatic enzymes

before the study.
Inclusion Criteria:

Over 60 years of age individuals, normal

status and competence.
Exclusion Criteria:

Patients with diabetes mellitus or any known
gastrointestinal disease and patients with

prior gastrointestinal surgery.
Investigations:

-Samples of 1g of stool from all subjects

were collected and refrigerated at -20 C
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-The fecal elastase-1 level was measured by
enzyme-linked immunosorbent assay in
addition to abdominal ultrasonography and
other laboratory tests: CBC, AST, ALT,
Serum albumin, PT, Serum creatinine, FBS
and 2 hr. PP blood sugar.

Statistical analysis

The collected data was revised, coded and
tabulated using Statistical package for Social
Science (IBM Corp. Released 2011. IBM
SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.).Categorical data
were presented as number and percentages
while quantitative data were expressed as
mean * standard deviation, Fisher-exact test
(FET) was used to analyze categorical
variables. Student “t” test was used to
analyze normally distributed variables
among 2 independent groups. While non-
parametric variables were analyzed using
Man Whitney U test (Z MWU). The ROC
Curve (receiver operating characteristic)
provides a useful way to evaluate the
sensitivity and specificity for quantitative
diagnostic measures that categorize cases
into one of two groups. The optimum cut off
point was defined as that which maximized
the AUC value. The area under the ROC
curve (AUC) results were considered

excellent for AUC values > 0.9, very good



for AUC values between 0.8-0.9, good for
AUC values between 0.7-0.8, fair for AUC
values between 0.5-0.69 and bad for AUC

values< 0.5 .

Results

Comparison between case and control

groups according to fecal elastase 1 level:

There was highly significant difference of
fecal elastase 1 level between both case and
control groups as median of fecal elastase 1
level in case group was 3.01 ng/ml while in
control group was 3.56 ng/ml. Table
(1) &Figure (1)

Fecal elastase 1 difference regarding

dyspeptic symptoms:

There was significant relationship between
fecal elastase 1 level and prescence of
dyspeptic symptoms as median of fecal
elastase 1 level in subjects with history of
dyspeptic symptoms in case and control
groups was (2.56 ng/ml, 2.78 ng/ml )
respectively , while in subjects without
dyspeptic symptoms in case and control
groups was (3.14 ng/ml, 3.7 ng/ml )
respectively. Table (2)
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Correlation between fecal elastase 1 and
other variables:

In case group there was insignificant
correlation of fecal elastase 1 with FBS, 2h
PP, AST, ALT, s. albumin, PT , s. creatinine
, Hb% , TLC and Platelets count, meanwhile
there was significant negative correlation
between fecal elastase 1 level and age with p
value (0.024). Table (3)

Fecal elastase difference regarding sex:

There was no a significant difference when
comparing median fecal elastase 1 level
between male and female subjects as median
of fecal elastase 1 level in male and female
subjects in case group was (2.97 ng/ml, 3.09
ng/ml) respectively, while median of fecal
elastase 1 level in male and female subjects
in control group was (4.43 ng/ml, 3.33
ng/ml) respectively. Table (4)

In the ROC curve:

Very good AUC for fecal elastase 1 (AUC =
0.818, p=0.002). Best cut off value was
<2.99 ng/mL at which, sensitivity was 76.9,
specificity was 77.3%, PPV was 66.7 %,
NPV was 85.0 %. Figure (2) & Table (5)
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Table (1): Comparison between case and control groups according to fecal elastase 1 level.

Case group (35) Control group (10) Statli;c!(cgl test P value
Fecal elastase 1 (ng/ml) i i MW= 2.89 0.004**
Median (IOR) 3.01 (2.58-3.19) 3.56 (3.12-4.28)
5.004 T
4.00 _
E 3.004
ke
L 1]
LS L
b 2.00
1.004 29
16#9
*
19
00—
Case Ig>||'oup Controll group

Figure (1): Box Wisker plot showing median and range of fecal elastase 1 level in case and control groups.

Table (2): Fecal elastase 1 difference regarding dyspeptic symptoms.

Fecal elastase Positive dyspepsia Negative dyspepsia Statistial test P value
Median (IQR)

Case group (35) 2.56 (0.6-3.02) 3.14 (2.99-3.27) MW= 3.11 0.002**
Control group (10) 2.78 (2.46-3.09) 3.7 (3.25-4.58) MW= 2.09 0.037*
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Table (3): Correlation between fecal elastase 1 and other variables among case group.

Case group (35) Statistical test (rho) P value
Fecal elastase 1
Age -0.38 0.024*
FBS -0.05 0.77
2h PP -0.17 0.32
AST -0.05 0.77
ALT -0.26 0.13
Albumin -0.21 0.22
PT 0.22 0.20
Creatinine -0.33 0.054
Hb 0.07 0.69
TLC 0.13 0.47
Platelets 0.09 0.63
Table (4): Fecal elastase 1 difference regarding sex.
Fecal elastase 1 Statistical P value
Median (IQR) Male Female test
Case group (35) 2.97 (2.33-3.17) 3.09 (2.98-3.33) MW= 1.52 0.128
Control group (10) 4.43 (3.4-4.84) 3.33(2.93-3.64) MW= 1.92 0.055
Table (5): ROC curve analysis for fecal elastase 1 in case group.
Fecal elastase 1 Positive dyspepsia Negative dyspepsia Statistical P value
(13) (22) test (%)
Positive (<2.99) 10 (76.9) 5(22.7) 9.8 0.002**
Negative (>2.99) 3(23.1) 17 (77.3)
AUC 0.818
Cutoff point 2.99
Sensitivity 76.9
Specificity 77.3
PPV 66.7
NPV 85.0
Accuracy 77.1
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ROC Curve

Sensitivity

0.4

0.0
0.0

0.2

T T
0.4 0.6 08 1.0

1 - Specificity

Figure (2): Validity of fecal elastase 1 level in detection of dyspepsia in case group

Discussion

Exocrine pancreatic insufficiency (EPI), an

important cause of maldigestion and

malabsorption,  results from  primary
pancreatic diseases or secondarily impaired

exocrine pancreatic function.

Pancreas undergoes various pathological
changes with aging characterized by
increased fibrosis,

fatty  replacement,

lymphoplasmacytic  infiltration, amyloid
deposition, a decreased weight as well as
development of intra-epithelial neoplastic

changes [6].

Osteoporosis and osteomalacia become
clinically conspicuous only after destruction
of 90% of the pancreas. This means that

early detection of exocrine and endocrine

87

pancreas disorders is important for the
prevention and early diagnosis and therapy
of disorders based on pancreas insufficiency.
It is therefore, recommended to analyze
fecal pancreatic elastase 1 in risk patients
regardless of whether there is a clinical sign

of exocrine pancreas insufficiency or not.

[7]

The enzyme pancreatic elastase 1 (ELA-1) is
produced by the exocrine pancreas and
Under

elastase 1

secreted into the duodenum.

physiological  conditions,
concentration of pancreatic juice is 170
ug/mL - 360 pg/mL. The enzyme is
homogeneously distributed and concentrated
It is

five to six-fold in human faeces.
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excreted unmetabolised in faeces. The
measurement of this proteolytic enzyme in
stool by means of an enzyme-linked
immunosorbent assay (ELISA) is a
sensitive, specific, and relatively
inexpensive non-invasive test. It shows
higher sensitivity and specificity for
exocrine pancreatic insufficiency than fecal
chymotrypsin ~ determination and is
comparable to oral pancreatic function tests
such as the pancreolauryl test.[8] The
sensitivity of fecal elastase-1 measurement
in detecting severe exocrine insufficiency is
excellent (100%) in [8 & 9 & 10 Jand (82%)
in [11]. In contrast, its sensitivity in mild
pancreatic insufficiency in different studies
has been reported to be ranging from 16.7 to
65% [11 & 12 & 13]. Our study showed
that aging has a significant impact on fecal
elastase 1 level. This could be inferred from

the following :

1. Highly significant difference of fecal
elastase 1 level between both case and
control groups. [table 1, fig 1].

2. Significant negative correlation between
fecal elastase 1 level among case group
and age. [table 3].

3. Fecal elastase 1 considered significant
predictor for exocrine  pancreatic
function. [table 5].
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4. Significant relationship between fecal
elastase 1 level and prescence of

dyspeptic symptoms. [table 2].

These results is in agreement with [2 ] who
revealed that fecal elastase-1 concentrations
correlated negatively with age and 21.7% of
subjects aged over 60 years without any
known gastrointestinal diseases,
gastrointestinal surgery or diabetes mellitus
had fecal elastase-1 levels below 200 ug/g
indicating pancreatic exocrine insufficiency.
14 Jreported that pancreatic exocrine
function is impaired in healthy older
individuals without any gastrointestinal
disease. Five per cent of people older than
70 years and ten per cent older than 80 years
have pancreatic exocrine insufficiency (PEI)
with a faecal elastase-1 below 200 pg/ g
stool, and 5% have severe PEI with faecal
elastase-1 below 100 pg/ g stool. This may
lead to maldigestion and malnutrition. It was
revealed that aging alters pancreatic
secretion, through a decrease in flow rate,
bicarbonate and enzyme secretion [ 15]. The
relationship between aging and exocrine
pancreatic function was studied by the
secretin  test which was  recently
standardized and revealed gradual decrease

of enzyme output with aging [16 ]



Strong evidence was provided for a marked
functional involution of the exocrine

pancreatic secretion during aging [17]
On the other hand :

It was found that only one of 68 subjects
over 90 years old and none in their control
group (mean age 52 years, range 21-81
years) had low fecal elastase-1 levels and
there was no correlation between fecal
elastase-1 and age [18]. It was concluded
that the aging process per se does not
significantly affect exocrine pancreatic
function [ 19]. In our study, there was no
significant difference when comparing
median fecal elastase 1 level between male

and female subjects [table 4].

But some researchers studied the secretory
response of pancreas to secretin in healthy
men and women below and over 45 years of
age and no significant secretory differences
were observed in the groups of younger
males and females. When the over-45
groups of men and women were compared,
the women exhibited a significant decrease

in secretory response. [ 20]

Conclusion

The results of the study indicate that FE-1
level correlated negatively with age and has
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significant relationship  with  dyspeptic

symptoms.
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