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ABSTRACT

Background: In the pancreatic cancer can occur pancreatic exocrine insufficiency (PEI) that can be detected
by measurement of fecal elastase-1 level. The aim of this study was to identify the proportion and the degree of
PEIL proportion of steatorrhea in pancreatic cancer, the concentration difference of faecal elastase-1 between
resectable and unresectable pancreatic cancer and mean concentration difference of faecal elastase-1 based
on the stage of pancreatic cancer.

Method: This was a cross-sectional study to determine the concentration difference of faecal elastase-1 between
resectable and unresectable pancreatic cancer. This research was conducted at Cipto Mangunkusumo hospital,
several network hospitals of Cipto Mangunkusumo hospital, and Wahidin Sudirohusodo Makasar hospital from
November 2014 until May 2015. The statistical test used to assess differences in the levels of faecal elastase-1
between resectable and unresectable pancreatic cancer was Mann Whitney and Kruskal Wallis test was performed
to assess the differences between the mean levels of faecal elastase I based on staging pancreatic cancer.

Results: A total of 48 subjects with pancreatic cancer participated in this study, with resectable category was
19 (39.6%) subjects, and 29 (60.4%) subjects were unresectable. The proportion of patients with pancreatic cancer
who experienced PEI was 75% (95% CI: 0.63 - 0.87) and the proportion of patients with pancreatic cancer who
showed steatorrhea symptoms was 68.8% (95% CI: 0.557 - 0.819). There was no significant difference of faecal
elastase-1 levels (P = (0.738) between the resectable and unresectable whereas the resectable group median value
was 38.0 (15-500) pg/g and in unresectable group was 35.0 (15-500) ug /g. There was no significant difference
(p = 0.767) in faecal elastase-1 levels based on the stage of pancreatic cancer with median (range) in stage I1B
36 (15-100) pg/g, stage 114 62 (15-500) pg/g, stage Il 15 (15-500) ug/g, and stage IV 36 (15-500) ug/g.
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Conclusion: This study found a high proportion of PEI and steatorrhea in pancreatic cancer. There was no
significant difference in faecal elastase- 1 levels between the resectable and unresectable pancreatic cancer. There
was no significant difference between mean levels of faecal elastase-1 based on the stage of pancreatic cancer.

Keywords: pancreatic exocrine insufficiency (PEI), faecal elastase-1, pancreatic cancer

ABTRAK

Latar belakang: Pada kanker pankreas dapat terjadi pancreatic exocrine insufficiency (PEI), yang dapat
dideteksi dengan pemeriksaan kadar faecal elastase-1. Tujuan penelitian yaitu mengetahui proporsi dan derajat
PEI, proporsi steatorrhea pada kanker pankreas, perbedaan kadar faecal elastase-1 antara kanker pankreas
yang resectable dan unresectable dan perbedaan rerata kadar faecal elastase-1 berdasarkan stadium kanker
pankreas.

Metode: Penelitian ini adalah studi potong lintang untuk menentukan perbedaan kadar faecal elastase-1
antara kanker pankreas yang resectable dan unresectable. Penelitian ini dilakukan di Rumah Sakit Cipto
Mangunkusumo, beberapa rumah sakit jejaring RSCM, dan RS Wahidin Sudirohusodo Makasar dari bulan
November 2014 sampai dengan Mei 2015. Uji statistik yang digunakan untuk menilai perbedaan kadar faecal
elastase-1 antara kanker pankreas yang resectable dan unresectable adalah Mann Whitney dan untuk menilai
perbedaan rerata kadar faecal elastase 1 berdasarkan stadium kanker pankreas adalah Kruskal Wallis.

Hasil: Sebanyak 48 subyek kanker pankreas diikutkan dalam penelitian, dengan kategori resectable sebanyak
19 (39,6%) subyek, dan 29 (60,4%) subyek yang unresectable. Proporsi pasien kanker pankreas yang mengalami
PEl sebanyak 75% (95% CI: 0,63-0,87) dan proporsi pasien kanker pankreas yang memberikan gejala steatorrhea
sebanyak 68,8% (95% CI: 0,557-0,819). Tidak ada perbedaan kadar faecal elastase 1 yang bermakna (p = 0,738)
antara kelompok resectable dan unresectable dengan nilai median pada kelompok resectable adalah 38,0(15-500)
ug/g dan pada kelompok unresectable adalah 35,0 (15-500) ug/g. Tidak ada perbedaan bermakna (p = 0,767)
kadar faecal elastase-1 berdasarkan stadium kanker pankreas dengan nilai median(rentang) pada stadium 1B
36(15-100) ug/g, stadium 114 62 (15-500) ug/g, stadium 111 15 (15-500) ug/e, dan stadium IV 36 (15-500) ug/e.

Simpulan: Pada penelitian ini didapatkan proporsi PEI dan steatorrhea yang tinggi pada kanker pankreas.
Tidak ditemukan perbedaan bermakna kadar faecal elastase-1 antara kanker pankreas yang resectable dan
unresectable. Tidak terdapat perbedaan rerata kadar faecal elastase 1 berdasarkan stadium kanker pankreas.

Kata kunci: pancreatic exocrine insufficiency (PEI), faecal elastase-1, kanker pancreas

INTRODUCTION may arise from exocrine or endocrine cells. Although
this process may affect the endocrine or exocrine
functions, the disturbance of endocrine function is
usually not significant, whereas the incidence of
exocrine cell cancer is more frequent, and 95% were
adenocarcinoma.' In pancreatic cancer, complications
may occur due to the obstruction of pancreatic duct,
particularly when the tumour location was on the
head of the pancreas, thus inhibiting the transfer of
bicarbonate and pancreatic enzymes, such as lipase,
amylase, protease dan elastase 1 into the duodenum
which are needed in the digestion process. This
condition is even aggravated by the incidence of
fibrosis and gland atrophy as a result of chronic
inflammation on the parenchyma due to pancreatic
cancer which also causes decreased pancreatic enzyme
production.>® The disturbance of this physiological

Pancreatic cancer accounts for 3% from all types
of cancer in the United States and contributes to
7% mortality caused by cancer.! In the world, it
is documented that 220,000 deaths every year are
caused by pancreatic cancer which is ranked 6th as
the cause of cancer mortality.> In Indonesia, data from
Cipto Mangunkusumo Hospital in 2004-2008 from
139 patients who underwent endoscopic retrograde
cholangio- pancreaticography (ERCP), it was found
that the most common cause of malignancy was papilla
tumour (43,8%), pancreatic head carcinoma (31.3%)
followed by cholangiocarcinoma (18,8%).> A study
in similar location by Kurniawan J, conducted in
2010 until 2014, from 180 patients with obstructive
icterus, most of them was caused by pancreatic cancer,
particularly 101 patients (55,8%).* This malignancy
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processes may cause inadequate enzyme activity to
maintain normal digestion processes, also known as
the insufficiency of pancreatic exocrine function or
pancreatic exocrine insufficiency (PEI).”

In patients with pancreatic cancer, we may find
symptoms such as changes in appetite, steatorrhea
and clay-coloured stool, abdominal pain, jaundice,
bloating, burping, decreased body weight, dark
-coloured urine, constipation, diarrhoea, itchy,
fatigue, sleep disturbance, and chest pain."!*!" Some
of these symptoms such as steatorrhea, abdominal
pain, diarrhoea, bloating, and decreased body weight
might be caused by the tumour itself or as symptoms
of PEI which was a complication of pancreatic cancer
progression. The incidence of PEI in pancreatic cancer
was documented in 68- 92% patients.>”*!*!5 Pancreatic
exocrine function was relatively difficult to evaluate
because the organ location and its secretion are difficult
to reach. There were several options to diagnose the
insufficiency of pancreatic exocrine function including
the use of direct or invasive method and indirect or
non-invasive method.” Invasive method is the gold
standard with highest sensitivity and specificity to
evaluate pancreatic exocrine function. This method
is rarely applied because it is difficult to perform,
limited cost and human resources, and the invasive
characteristics of the procedure.” The indirect/
non-invasive method is performed to evaluate the
presence of maldigestion or the decrease in pancreatic
performance in digestion process through stool and
urine examination. This method is usually cheaper
and easy to perform. There are several options that
can be used, including faecal chymotrypsin test, faecal
elastase-1, pancreolauryl/NBT-PABA test in the urine
and serum, '3C- triglyceride breath test, and stool
fat analysis in 3 days. Among those tests, the more
superior test was the faecal-elastase 1 level which
has high sensitivity and specificity values, almost
similar to direct method.”™!> A study on pancreatic
exocrine insufficiency in pancreatic cancer through
faecal elastase-1 level has been performed in advanced
stage/unresectable pancreatic cancer and found
that most pancreatic cancer patients had decreased
faecal elastase-1 level.® Conversely, in patients with
early stage/resectable pancreatic cancer, this has
not been elucidated, probably because the difficulty
in diagnosing pancreatic cancer in its early stage.
Insufficiency of pancreatic exocrine function was
closely related to other sequences of complications,
ranging from the mildest symptoms in the forms
of isolated pain, stomach cramp, or steatorrhea, to
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other manifestations that may potentially disrupts the
patients’ quality of life, such as severe malnutrition,
bone deformity, and cardiovascular events as a result of
absorption disorders of fat soluble vitamins, including
vitamins A, D, E, K.>!%!! This will surely poses
big impact in patients’ life because it may decrease
their nutritional status and quality of life. Therefore,
researcher meant to find the proportion of pancreatic
exocrine insufficiency in patients with pancreatic
cancer, which can be detected with faecal elastase-1
level. Additionally, the study on this topic has not been
performed in our country. The study regarding PEI has
been initiated in developed countries, but still focusing
on PEI due to cystic fibrosis and chronic pancreatitis,
while the study on PEI due to pancreatic cancer was
still limited. Moreover, there was no study on the
mean difference of faecal elastase-1 levels based on
the pancreatic cancer stage.

This study was performed with general aim to
identify the degree of exocrine pancreas insufficiency
in pancreatic cancer and specific aim to determine
the proportion and degree of exocrine pancreas
insufficiency in pancreatic cancer (none, mild-
moderate, severe), the proportion of steatorrhea in
pancreatic cancer, the difference of faecal elastase-1
concentration between resectable and unresectable
pancreatic cancer and the mean difference of faecal
elastase-1 concentration based on pancreatic cancer
stage.

METHOD

This study was performed using a cross sectional
study design to determine the proportion of exocrine
pancreas insufficiency caused by pancreatic cancer,
proportion of clinical symptoms of exocrine pancreas
insufficiency, and difference of faecal elastase-1
concentration based on pancreatic cancer stage. The
study was conducted in November 2014 until Mei
2015. This study was performed in Internal Medicine
Polyclinic and Internal Medicine Inpatient Ward
in Cipto Mangunkusumo Hospital, several partner
hospitals of Cipto Mangunkusumo Hospital, and
Wabhidin Sudirohusodo Hospital Makasar. Examination
of faecal elastase-1 concentration was performed in
Prodia Laboratorium, Jakarta.

The target population in this study was patients
diagnosed with pancreatic cancer. Accessible population
in this study was patients diagnosed with pancreatic cancer
who sought treatment in Gastroenterology Polyclinic or
being hospitalized in Internal Medicine Inpatient Ward
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in Cipto Mangunkusumo Hospital. Study participants
were patients who fulfilled the inclusion criteria and
gave consent to participate in this study. Sampling was
performed using consecutive sampling method.

In order to determine the proportion of PEI in
pancreatic cancer, the required sample size in this
study was calculated using the following formula, n =
Zo**PQ/d* [n: minimum sample size; type I error (o)
= 5%, thus Za = 1,96; P: prevalence of disease in the
literature = 68-92% (87%); Q = 1 — P; d: acceptable
deviation (d) was +10% or 0,1].

Based on this calculation, the minimum sample size
required to determine the proportion in this study was
43 participants. In order to determine faecal elastase
1 concentration between resectable and unresectable
pancreatic cancer, the required sample size in this
study was calculated using the formula as follows: nl
=n2 =2 [(zo + zB)*S]/(X1 -X2)]*(n
sample size; Za = type I error (o) = 5%, thus Za =
1,96; Zp =type Il error (B) = 10%, thus Z3 = 1,645; S
= combined standard deviation =122; X1-X2 = mean
difference = 147)

The required sample to find this mean difference
was 18 participants. In order to find the mean difference
of faecal elastase 1 concentration based on pancreatic
cancer stage, the sample size required for this study was
calculated using the formula: effect size = f = d=1/2k
(d = the biggest mean between groups/overall standard
deviation; o= 5%; power effect size = 80% = 0.6; k= 6).%

The number of samples required to determine the
mean difference of faecal elastase 1 based on pancreatic
cancer stage was 42 participants. Hence, the minimum
sample size required for this study was 43 participants,
as the largest sample size to find all the four aims in
this study.

The inclusion criteria were patients diagnosed
with pancreatic cancer and be willing to participate
in this study and signed the informed consent. The
exclusion criteria included patients with pancreatic
cancer and diabetes mellitus, patients with pancreatic
cancer with Celiac disease, and patients with pancreatic
cancer with Crohn’s disease. Patients who sought
treatment in Gastroenterology Division polyclinic
or hospitalized in the Internal Medicine Inpatient
Ward Cipto Mangunkusumo Hospital, several partner
hospital of Cipto Mangunkusumo Hospital, and
Wahidin Sudirohusodo Makasar Hospital with the
diagnosis of pancreatic cancer, based on anamnesis,
physical examination, ultrasound, CT Scan, EUS,
and laboratory examination for Ca 19-9, will be given
informed consent to participate in this study.

= minimum

Patient was asked to collect faeces in a bottle or non
sterile container. Faeces was then brought and tested in
Prodia Jakarta Laboratory for the faecal elastase 1 test.
Elastase 1 examination was performed using ELISA
method using Leader ELISA equipment based on the
available standard and immunoassay in Prodia Jakarta
clinical laboratory. Collected data was analysed using
computer with SPSS software version 21.0. Results
of PEI proportion data in pancreatic cancer were
stated in percentage and confidence interval. Degree
of pancreas exocrine insufficiency or the presence of
clinical symptoms was evaluated for its distribution
and stated in percentage form, presented descriptively.
The mean difference of faecal elastase-1 concentration
between resectable and unresectable pancreatic cancer
was analysed using student T-test of Mann Whitney if
the distribution was not normal. The mean difference
of faecal elastase 1 concentration and pancreatic cancer
stage was analysed using one-way ANOVA if it was
normally distributed or Kruskal Wallis if it was not
normally distributed. This study has received approval
from Faculty of Medicine Universitas Indonesia Health
Research Ethical Committee with ethical clearance
No. 772/UN2.F1/ETIK/2014. The hypothesis of this
study was that the faecal elastase 1 concentration in
resectable pancreatic cancer was higher compared to
that of unresectable pancreatic cancer.

RESULTS

During 6 months period from November 2014 to Mei
2015, based on abdominal ultrasound, abdominal CT
Scan, endoscopic ultrasonography (EUS), MRCP, and
ERCP, we recruited 48 subjects with pancreatic cancer
diagnosis to participate in this study. These patients
came from several hospitals in Jakarta, involving 33
participants from Cipto Mangunkusumo Hospital, 1
participant from Abdiwaluyo Hospital, 3 participants
from Pelni Petamburan Hospital, 1 participant from
Siloam Kebon Jeruk Hospital, and 10 participants from
Wabhidin Sudirohusodo Makasar Hospital.

From all patients diagnosed with pancreatic cancer,
24 (50 %) participants were male 24 (50 %) participants
were female with the mean age of 56,05 years. The
mean haemoglobin level in these participants was
10,24 gr/dL, and the mean blood glucose was 123,70
mg/dL. The mean BMI of these participants was 18,2
kg/m?, median bilirubin level was 14,55 gr/dL, median
Cal9-9 was 684,25 U/mL, and median faecal elastase
1 level was 36,0 pg/g.
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Table 1. Characteristics of study participants

Variables n (%) Mean (SD) Median
Sex
Male 24 (50,0)
Female 24 (50,0)
Age, (years) 56,04 (SD 11,33)
Weight (kg) 48,19 (SD 7,77)
Height (cm) 157,94 (SD 6,47)
Body mass index (BMI) (kg/m?) 18,2 (14,32-26,67)
Haemoglobin (g/dL) 10,24 (SD 1,74)
Bilirubin (mg/dL) 14,55 (0,13-51,65)
Blood glucose (mg/dL) 123,70 (SD 28,80)
Ca 19-9 (U/mL) 684,25 (1,50-107776,01)
Faecal elastase 1 (ug/g) 36,0 (15-500)
Pancreatic cancer stage
IA 0
I B 11 (22,9)
A 8(16,7)
B 0
i 14 (29,2)
\% 15 (31,2)

Based on the staging system from The American
Joint Committee on Cancer (AJCC), we found no
subjects with stage IA and I B. There were 11 (22,9%)
participants with stage IB, 8 (16,7%) participants with
stage I1 A, 14 (29,2%) participants with stage III, and
15 (31,3%) participants with stage IV (Table 1).

Based on the results of faecal elastase 1 examination,
in this study we found that the proportion of patients
with pancreatic cancer experiencing PEI was 75%
(95% CI: 0,63-0,87) and 25% normal or no exocrine
pancreas insufficiency was found. Among participants
who suffered from exocrine pancreas insufficiency
66,7% had severe exocrine insufficiency, and 8,3%
had mild-moderate exocrine insufficiency (Table 2
and Table 3).

Table 2. Proportion of PEI in cancer

PEIl in pancreatic cancer n (%) 95 % CI
Yes 36 (75) 0,63-0,87
No 12 (25)

Table 3. Proportion and degree of insufficiency of pancreas
exocrine in pancreatic cancer

Degree of exocrine insufficiency n (%)
Severe (< 100) 32 (66,7)
Mild-moderate (100-200) 4(8,3)
None (> 200) 12 (25,0)

From the history taking, we found that the
proportion of pancreatic cancer which manifested as
steatorrhea was 68,8% (95% CI: 0,557- 0,819) and
the rest 31,2% did not show symptoms of steatorrhea
(Table 4).
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Table 4. Proportion of steatorrhea in pancreatic cancer

Steatorrhea in pancreatic cancer n (%) 95% ClI
Yes 33(68,8) 0,557-0,819
No 15 (31,2)

Saphiro Wilk normality test showed that the
faecal elastase I concentration data was not normally
distributed (p > 0.05), thus we proceed with
Mann-Whitney test. Difference of faecal elastase I
concentration between resectable and unresectable
pancreatic cancer can be seen in table 5:

Table 5. Difference in faecal elastase 1 concentration between

resectable and unresectable pancreatic cancer
Staging category

resectable Unresectable

Variable P

Faecal Elastase 1
concentration

*Mann-Whitney test

38,0 (15-500) 35,0 (15-500) 0,738

From table 4, we found that the mean value of
faecal elastase 1 concentration in resectable group
was 38,0 (15-500) pg/g and in the unresectable group
was 35,0 (15-500) pg/g. After Mann Whitney test was
performed, we found that there was no significant
difference in the faecal elastase 1 concentration (p =
0,738) between the resectable and unresctable group.

Saphiro Wilk normality test showed that the faecal
elastase 1 concentration was not normally distributed,
hence we proceed with Kruskal Wallis test to evaluate
the mean difference of faecal elastase 1 concentration
based on the pancreatic cancer staging.

The mean difference of faecal elastase 1 concentration
based on the pancreatic cancer stage can be seen in Table 6:
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Table 6. Mean difference of faecal elastase 1 concentration based on the pancreatic cancer

staging
. Stage
Variable B A T v P
Faecal elastase 1 concentration 36 62 15 36 0767
(ug/g) (15-100) (15-500) (15-500) (15-500) ’

*Kruskal Wallis test

Based on the Kruskal Wallis test, we found that
there was no significant difference in the median of
faecal elastase 1 concentration based on pancreatic
cancer stage (p =0,767). In this analysis, we found that
the median value (range) in stage IB was 36 (15-100)
pg/g, stage 1A 62 (15-500) ng/g, stage III 15 (15-
500) pg/g, and stage IV 36 (15-500) pg/g. Therefore,
it could be concluded that there was no difference in
the faecal elastase 1 concentration based on pancreatic
cancer stage.

DISCUSSION

In pancreatic cancer, complications due to pancreatic
duct obstruction may occur, particularly if the tumour
location was in the pancreatic head, which may inhibit
the enzyme and bicarbonate transfer to the duodenum,
which may be required in digestion process. This
physiological disturbance may cause inadequate
enzyme activity to maintain normal digestion process,
which is known as pancreatic exocrine function
insufficiency or pancreatic exocrine insufficiency
(PEI).™

Diagnosis of PEI can be evaluated directly
and indirectly. Direct method is the gold standard
with highest sensitivity and specificity values, but
practically, this method is difficult to apply due to
the difficult processing, limited cost and human
resources, and the invasive characteristics. One of the
non-invasive methods which has high sensitivity and
specificity to diagnose PEI was the examination of
faecal elastase 1 level.”?>? Using the faecal elastase 1
level concentration, we can determine the PEI degree.
Faecal elastase 1 level was considered normal if the
value is more than 200pg/g faeces. Mild to moderate
pancreatic insufficiency was shown with the value of
100- 200pg/g, while value below 100 pg/g revealed
severe insufficiency.?

The clinical implication of this study is important,
because the faecal elastase 1 level may be a marker
of pancreatic exocrine insufficiency which may be a
guide to determine substituting enzyme therapy and
diet modification on patients with pancreatic cancer
who suffered from PEIL.

In this study, there were 48 participants consisting
of 24 (50%) male and 24 (50%) female diagnosed
with pancreatic cancer with the mean age of 56.05
years. From all imaging procedure used to diagnose
pancreatic cancer, three-phase abdominal CT Scan
with contrast was the method with high sensitivity
and specificity. The high diagnostic accuracy in
that imaging decrease the need of endoscopic USG
which has higher sensitity and specificity (92% and
96%) or even CT Scan — guided biopsy (sensitivity
80 — 90%, specificity 98-100%) thus this procedure
is only performed if there is doubt in establishing the
diagnosis. From those examinations, we can determine
the pancreatic cancer stage.'¢

In this study, based on the staging system from The
American Joint Committee on Cancer (AJCC), there
was no participant with stage IA and IIB. There were
11 (22,9%) participants with stage I B, 8 (16,7%) stage
IT A, 14 (29,2%) stage III, and 15 (31,2%) stage IV.
The results of this study showed that most patients
with pancreatic cancer was only diagnosed in advanced
stage; therefore, it was not possible to be resected. This
was in accordance with the report of Saif MW.?? in year
2012, who obtained that only 20% of pancreatic cancer
patients which was resectable during diagnosis. Similar
condition was also reported by American Cancer
Society who stated that pancreatic cancer was rarely
diagnosed in the ecarly stage.! It seemed that routine
screening for the diagnosis of pancreatic cancer in
patients with high risk, particularly those with family
history of pancreatic cancer need to be performed to
diagnose pancreatic cancer in the early stage.

Based on the result of faecal elastase 1 level, in this
study, it was found that the proportion of pancreatic
cancer patients suffering from PEI was 75% (95% CI:
0,63-0,87) NS 25% normal or did not suffered from
pancreatic exocrine insufficiency. Among subjects
who experienced pancreatic exocrine insufficiency,
66.7% was included in severe exocrine insufficiency,
and 8.3% suffered from mild-moderate exocrine
insufficiency. The results of this study was similar to
the results reported by Bhattaharje D et al which was
68-92 % patients with pancreatic cancer suffered from
PEL Study by Caletti A et al.'>** who performed study
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in 86 patients with advanced stage pancreatic cancer
53% suffered from PEI. This was in accordance to the
study by Crippa S, et al.3® who performed study in 194
patients with advance stage pancreatic cancer, as much
as 50% suffered from PEI. In this study, particularly,
it was found that 60.5% patients with advance stage
pancreatic cancer suffered from PEI.

Based on the results of this study, the faecal elastase
1 level showed high clinical importance in diagnosing
PEI in pancreatic cancer; hence, it can be used as a
guide to determine the administration of substituting
enzyme therapy and diet modification in patients with
pancreatic cancer who suffered from PEI. The clinical
consequence which manifested as symptoms of PEI
was fat maldigestion and malabsorption, leading to
steatorrhea, which was faeces sticking to the closet
or float and difficult to flush, foamy, or foul odour.
Steatorrhea was diagnosed as faecal fat level more
than 7gr/100 gram of fat consumption. In this study,
the diagnosis of steatorrhea was based on history taking
and not stool fat examination.” We acknowledged that
the study based on history taking has a high bias.

In this study, the proportion of steatorrhea in
patients with pancreatic cancer was quite high, which
was 68.8% (95% CI: 0.557-0.819). In a similar study by
Dameria V, et al.> 80-90% pancreatic cancer patients
suffered from steatorrhea. The opposite was found in
the study of Parteli S et al. who reported that from 194
patients included in advanced stage, only 20 (10.3%)
suffered from steatorrhea.

The presence of variation in steatorrhea proportion
in patients with pancreatic cancer was probably
caused by the variation of fatty food intake in different
countries, method of examination and the diagnostic
tool being used. The high proportion of steatorrhea
showed that the presence of fat maldigestion and
malabsorption. Therefore, patients with pancreatic
cancer with steatorrhea symptoms were very likely
to suffered from PEI, thus substituting enzyme
therapy need to be administered and diet modification
was needed, so that patients did not suffered from
malnutrition. Faecal elastase 1 level examination was
one of the non-invasive methods to examine pancreatic
exocrine function. Faecal elastase 1 level is a good
diagnostic marker to evaluate PEI because did not
experience degradation in the digestive tract passage.?!

Based on the results of faecal elastase 1 level,
there were 13 participants in the resectable group
who suffered from PEI and 23 participants in the
unresectable group. In the resectable group, the median
value of faecal elastase 1 level was 38.0 (15-500)
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pg/g, while in the unresectable category was 35,0 (15-
500) pg/g. Thus far, there is no study comparing the
difference of elastase 1 level between resectable and
unresectable cancer. The absence of difference in faecal
elastase 1 level between resectable and unresectable
patients showed that the severity of pancreatic exocrine
insufficiency evaluated using faecal elastase 1 level
examination was not based on the pancreatic cancer
stage, but the extent of tumour causing pancreatic
duct obstruction. According to Gavastro GM, dkk.*’
patients with pancreatic head cancer showed lower
faecal elastase 1 level (189.4 £ 180.7) compared to
pancreatic cancer of the body and tail (421.2 +229.1).
This was in accordance to the study of Kellar J et al.!?
which reported that the manifestation of pancreatic
exocrine insufficiency only occurred if there was more
than 60% obstruction in pancreatic duct.

In this study, there was no significant difference
in the median of faecal elastase 1 level based on
pancreatic cancer stage (p = 0.767). In this study, the
median value (range) of faecal elastase 1 in stage IB
was 36 (15-100) pg/g, stage I1A 62 (15-500) pg/g, stage
I 15 (15-500) pg/g, and stage IV 36 (15-500) pg/g.
This showed that there was no significant difference
in faecal elastase 1 level based on pancreatic cancer
stage (p = 0,767).

Parteli S et al had compared the faecal elastase 1
level in stage I1I and stage IV in 194 participants, but
there was no significant difference in the faecal elastase
1 level between two groups, but none has performed
study to evaluate the difference of faecal elastase 1
level in each stage of pancreatic cancer.® We found
that there was no significant mean difference based
on pancreatic cancer stage showed that the severity
of pancreas exocrine insufficiency evaluated through
the faecal elastase 1 level was not based on the stage
of pancreatic cancer, but the extent of tumour causing
obstruction of the pancreatic duct.

This study involved patients with pancreatic cancer
in several hospitals in Indonesia, including Cipto
Mangunkusumo Hospital Jakarta, several partner
hospitals of Cipto Mangunkusumo Hospital, and
Wahidin Sudirohusodo Makasar Hospital. In addition
to evaluating the mean difference of faecal elastase
1 level based on pancreatic cancer stage, this study
also evaluated the mean difference of faecal elastase 1
level based on the clinical stage of pancreatic cancer,
which were resectable and unresectable. This study
included patients diagnosed with pancreatic cancer. It
was planned to include all stage of pancreatic cancer,
but in this study, we found very few cases of early stage
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pancreatic cancer as most patients came in advanced
stage. Additionally, pancreatic duct obstruction as the
cause of PEI and biliary duct obstruction as the cause
of jaundice was not evaluated further. In this study, the
diagnosis of steatorrhea was only based on anamnesis
and was not confirmed with faecal fat examination as
definitive diagnosis.

CONCLUSION

Based on the faecal elastase 1 results, we found
higher PEI proportion in pancreatic cancer patients
as much as 75% and 25% normal or no exocrine
pancreas insufficiency. Among subjects who suffered
from exocrine pancreas insufficiency, 66.7% suffered
from severe exocrine insufficiency, and 8.3% suffered
from mild-moderate exocrine insufficiency. In this
study, we obtained high proportion of steatorrhea in
patients with pancreatic cancer, which was 68.8%.
There was no difference in faecal elastase 1 level
between participants with resectable and unresectable
pancreatic cancer. There was no mean difference in the
faecal elastase 1 level based on pancreatic cancer stage.

The proportion of PEI in patients with pancreatic
cancer in this study was high, thus it was recommended
that faecal elastase 1 be performed in pancreatic cancer
patients. Further studies are required to further evaluate
the effect of substituting enzyme administration and
diet modification to quality of life in pancreatic cancer
patients who also suffered from PEIL
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