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PANCREATOBILIARY

Practical guide to the management
of chronic pancreatitis

Mustafa Jalal, Jennifer A Campbell, Andrew D Hopper

ABSTRACT

Chronic pancreatitis (CP) is an irreversible
fibroinflammatory disorder of the pancreas.

It presents with relapsing, remitting upper
abdominal pain accompanied by features of
malabsorption due to pancreatic exocrine
insufficiency and endocrine deficiency with
the development of diabetes mellitus. The
associated increased hospitalisation and high
economic burden are related to CP often
presenting at advanced stage with irreversible
consequences. Diagnosing CP at an early stage
is still challenging and therefore CP is believed
to be under-reported. Our understanding

of this disease has evolved over the last few
years with attempts to redesign the definition
of CP. Better recognition of the risk factors
and conditions associated with CP can lead

to an earlier diagnosis and coupled with

a multidisciplinary approach to treatment,
ultimately reduce complications. This article
reviews the epidemiology, risk factors, diagnosis
and management of CP.

EPIDEMIOLOGY AND RISK FACTORS
OF CP

Chronic pancreatitis (CP) is a progres-
sive condition characterised by irrevers-
ible fibrosis of pancreatic parenchyma,
accompanied by calcification and dilata-
tion of the pancreatic ducts." The global
prevalence of CP is variable, with esti-
mates between 13.5 and 52.4 per 100000
population.”™ The incidence of CP in the
United Kingdom is estimated to be 8.6 per
100000 population per year.® There is an
apparent mismatch that exists between
incidence and prevalence of CP which
may suggest CP is under-recognised. In a
multicentre French survey, the expected
prevalence of CP has been calculated
at 120-143 per 100000 of population
based on an incidence of CP of 7.8 per
100000 of population per year, assuming
an average life expectancy of 20 years
following diagnosis.” The idea that CP
is under-recognised is also supported by

historical postmortem series reporting a
significantly higher prevalence of 2.1%-
13%.”°

Fibrotic changes in the pancreas
develop following multiple inflamma-
tory insults and can be due to a variety of
causes (box 1); however, alcohol accounts
for up to 80% of cases in the Western
World.? The risk of CP increases with the
amount of alcohol consumed (OR:1.33
for 25 g/day and OR:3.19 for 100g/day)
compared with non-alcohol drinkers.’
Cessation of alcohol following acute alco-
holic pancreatitis decreases the risk of
developing CP' Smoking is a indepen-
dent, dose-related risk factor for CP’ !
significantly increasing the risk of devel-
oping CP compared with non-smokers
(OR:7.8).”

Clinical and genetic testing is advised
for patients with acute recurrent pancre-
atitis or idiopathic CP presenting below
35 vyears. Hereditary pancreatitis is a
rare cause of CP with a prevalence of
0.3/100 000 population, it is autosomal
dominant and characterised by early
onset with a detectable PRSS1 muta-
tion.'? 3

Pancreas divisum is thought to be a
risk factor for CP. The congenital non-fu-
sion of the ventral and dorsal pancreatic
duct can be demonstrated by endoscopic
ultrasound (EUS) (sensitivity 85%-95%)
and MRI (sensitivity 59%-73%)."*'¢
The prevalence in general population is
estimated to be 1%-10%but <10% of
patients develop symptoms thought to be
caused by dominant drainage through a
minor papilla stenosis."* ' '* Retrospec-
tive studies have shown that the presence
of pancreas divisum has no impact on the
natural history of CP'* but it can act as a
cofactor which increases the frequency of
the attacks of pancreatitis when compared
with controls.” 2°
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Box 1 Classification of CP: The ‘TIGAR-O’
classification summarised the causes of CP into

six groups: toxin, idiopathic, genetic, autoimmune,
recurrent and severe acute pancreatitis, and
obstructive’

Toxic-metabolic

» Alcohol

» Tobacco smoking

» Hypercalcaemia

» Chronic renal failure

» Medication (azathioprine, tetracycline, valproate and
oestrogens)

Idiopathic
» Early onset
> Late onset
» Tropical

Genetic
» Autosomal dominant
» Autosomal recessive (cystic fibrosis)

Autoimmune

» Isolated autoimmune CP

» Syndromic associations (Sjogren’s, inflammatory bowel
disease and primary biliary cirrhosis)

Recurrent and severe acute pancreatitis
» Post necrotic and severe acute pancreatitis
» Post radiotherapy

» Ischaemia

Obstructive
» Pancreatic divisum
» Duct obstruction (tumour or stones)

CP, chronic pancreatitis.

PRESENTATION OF CP

The classical presentation of CP is dull pain in the
epigastrium area which radiates to the back and
flanks. The bouts of pain and duration may vary
but can intensify as the disease progresses.”! Patients
with CP can present insidiously and are challenging
to diagnose especially in the early phases. Symptoms
of upper abdominal pain, weight loss and loose stools
are non-specific and can overlap with other conditions
(box 2).*

The pain felt with CP can be from local inflamma-
tion effects or from pancreatic duct obstruction due to
strictures and stone formation. Jaundice or cholangitis
can develop from biliary obstruction due to inflamma-
tion of the pancreas around the bile duct and forma-
tion of pancreatic pseudocysts can cause localised pain
and gastric outlet obstruction (figure 1).

Clinical distinction between CP and pancreatic
cancer can be difficult. Urgent referral for investigation
and discussion with multidisciplinary teams should be

Box 2 Differential diagnosis of CP*®
>
>
>
>
>
>
>
>
>
>
>
>
>

CP, chronic pancreatitis

Acute cholecystitis

Biliary colic

Acute pancreatitis

Irritable bowel syndrome
Functional abdominal pain
Peptic ulcer disease
Pancreatic cancer
Postherpetic neuralgia
Gastroparesis.

Intestinal obstruction, ischaemia or infarction
Abdominal aortic aneurysm
Thoracic radiculopathy
Myocardial infarction

made where the possibility of underlying pancreatic
cancer exists.”

Historically CP has a natural history divided into
three phases with an early phase characterised by
acute recurrent pancreatitis, pain and hospitalisations
in first 5 years; a middle phase characterised by the
presence of duct strictures and pancreatic calcifica-
tions; and a late phase after 10 years with development
of complication such as diabetes mellitus and pancre-
atic exocrine insufficiency (PEI).** However, it is now
recognised that the timing of the development of
symptoms from PEI (diarrhoea and malnutrition) and
endocrine failure (diabetes) can vary significantly. It is
also being recognised that PEI can precede the onset

Figure 1 Complications of CP illustrated with CT: (A) Recurrent
pancreatic inflammation results in atrophy with secondary PEl and
diabetes (B) Dilated pancreatic duct containing a large (white)

stone at the distal end resulting in pain and PEI. (C) A pseudocyst
causing gastric outlet obstruction has developed with a nasogastic
tube in situ. (D) Calcification in the pancreas parenchyma, recurrent
inflammation adjacent to coeliac axis results in pain. In this patient,

a gastroenterostomy feeding tube has also in situ for nutritional
support. CP, chronic pancreatitis; PEI, pancreatic exocrine insufficiency.
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of pain and radiological morphological changes of CP
in a number of patients.”> Although CP and PEI are
closely linked, PEI can exist on its own or as a conse-
quence of a number of other conditions. Pancreatic
cancer causing ductal obstruction and altered anatomy
following pancreatic and gastric surgery commonly
results in PEL.?*® Patients with type 1 diabetes and
insulin treated type 2 diabetes have been shown high
rates of significant PEI up to 22.9%.%

DIAGNOSIS OF CP

The diagnosis of CP is based on identifying morpho-
logical and/or functional abnormalities combined with
clinical symptoms. Early diagnosis and treatment may
help to halt the progress of the disease and prevent
complications, however, diagnosing early stages of CP
remains a challenge as these changes are often subtle.”

In patients with symptoms of CP it is advisable to
exclude other differentials (box 2). Clinical suspicion
of CP alone is insufficient for diagnosis and a composite
assessment is necessary. Symptoms and clinical history,
cross-sectional imaging with CT and assessment of
nutritional status are recommended (box 3).** The
gold standard diagnostic tool for CP is histology, but
this is rarely performed due to its invasive nature, risk
of complications and poor intraobserver agreement of
CP features.'

CT is the preferred diagnostic first line investiga-
tion, the sensitivity of CT exceeds that of ultrasound,
(75%-90%vs 60%-70%) although the specificity is
similar (CT 85% vs ultrasound 80%-90%).>! MRI is
used for detailed ductal and cyst assessment and bene-
fits from lack of radiation exposure. EUS is consid-
ered a highly sensitive method for diagnosing CP
using certain criteria characterising parenchymal and
ductal disease. Although it is can be subjective and
intraobserver agreement variable when compared with
histology as the gold standard, the sensitivity of EUS
for the diagnosis of CP is >80%, with a specificity of
100%.* It has also been shown to be a good correla-
tion between the number of EUS criteria present and
CP severity with respect to the histology.*

Serum tumour markers and amylase are not helpful
in the diagnosis of CP and should not be performed,
although amylase remains useful in diagnosing acute
pancreatitis.**

Malnutrition is a major complication resulting from
fat and protein malabsorption in addition to defi-
ciencies of vitamins A, D, E and K.** Up to 63% of
patients with CP have fat-soluble vitamin deficien-
cies.”” ** Vitamin D deficiency exists in many patients
with CP (and the general population) and although
its presence is not diagnostic, deficiencies should be
corrected.”” Several serum markers have been associ-
ated with the development of PEI including magne-
sium, haemoglobin, albumin, prealbumin and retinol
binding protein.*® Vitamin E has been shown to be the

PANCREATOBILIARY

Box 3 Investigative care bundle for patients with

22385180-83

CP at diagnosis and follow-up

New diagnosis CP—first consultation

» |dentify cause: CT has been performed to exclude
differentials.

» LFTs and abdominal ultrasound to exclude gallstones.

» Consider MRI or EUS assessment for bile duct or
pancreatic duct abnormalities.

» Lifestyle modification: advice on cessation of smoking
and alcohol.

» Nutritional assessment: BMI or % body mass change
if available prothrombin time, aloumin, haematinics,
vitamin D and E (if available), calcium, phosphate,
magnesium.

» Dietitian referral.

Test for exocrine and endocrine function

» HbA1C and stool for FEL-1

Review pain control

Complications

» Initial bone mineral density assessment

Follow-up (yearly)

» Lifestyle modification: continued support on smoking
and alcohol abstinence

» Nutrition: BMI and % body mass change prothrombin
time, albumin, haematinics, vitamin D and E (if
available), calcium, phosphate, magnesium

Exocrine and endocrine function

» HbA1C and stool for FEL-1.

> Review enzyme replacement therapy dose and timing
and consider acid suppression.

Pain

» If uncontrolled consider pain team involvement
or endoscopic or surgical intervention if dilated
pancreatic duct on CT.

Complications

» Liver function testing to exclude biliary obstruction
developing.

» CT scan if complications suspected (progressive weight
loss, change in LFTs, new diabetes, worsening pain,
vomiting).

> Yearly CT scan in patients with hereditary pancreatitis.

» Bone mineral density assessment (extend to 2 yearly if
no other risk factors).

BMI, body mass index; CP, chronic pancreatitis; EUS, endoscopic ultrasound;
FEL-1, faecal elastase-1; LFT, liver function test.

single most useful level to check as a marker of malnu-
trition®® (box 3).

Symptoms of PEI are variable but can include diar-
rhoea, offensive smelling stools, steatorrhoea, bloating,
abdominal pain and weight loss. Clinical features
of malnutrition and muscle wasting may also be
present.’’ Diagnosing PEI early can be challenging due
to the non-specific nature of symptoms and potential
absence of abnormalities on imaging. ‘Compensated
exocrine insufficiency’ may exist in patients with mild

Jalal M, et al. Frontline Gastroenterology 2019;10:253-260. doi:10.1136/flgastro-2018-101071 255



PANCREATOBILIARY

to moderate PEI prior to the onset of steatorrhoea and
malabsorption.*

Exocrine function can be assessed with faecal elas-
tase-1 (FEL-1). This is an indirect test of pancreatic
function using FEL-1 as a surrogate. Other methods to
directly assess pancreatic function have been described
but are highly invasive and not widely available. FEL-1
measurement is easily performed; patients collect a
pea-sized amount of faeces for analysis. FEL-1 has
recurrently shown high sensitivity in severe PEI (85%—
100%) but more varied results in moderate (35%-—
100%) and mild (25%-67%) disease with most studies
showing a specificity >939%.*" ** It is felt to be the most
appropriate first line investigation for screening for PEI
in at risk patients.** False positive FEL-1 samples can
occur with water contamination form stool specimen
collection, therefore strict instruction or low threshold
for repeating should be considered with FEL-1 testing.

COMPLICATIONS AND MORTALITY OF CP

CP is a disabling disease with severe impact on
quality of life and increased mortality. Patients with
advanced CP have a 2-fold to 13-fold increase in
mortality compared with general population, largely
due to cardiovascular complications.* A reduction in
10-year survival of between 20% and 30% is seen in
CP compared with the general population,** therefore
continued follow-up is required. PEI has also been
shown to be an independent risk factor for mortality
in patients with CR*

The complication of CP are summarised in box 4.*
The risk of developing pancreatic cancer has been
shown to be 1.3%-1.8% at 10 years after diagnosis and
496 at 20 years after diagnosis,*’ ** this risk is especially
significant in hereditary pancreatitis with an estimated
69-fold increased risk of pancreatic cancer compared
with a 13-fold increase for other causes.*” The devel-
opment of diabetes secondary to pancreatic diseases
including CP (and also following pancreatic surgery)
is classified as type 3c diabetes mellitus according to
the current classification of diabetes mellitus.’® Type
3c diabetes is found in 5%-10% patients with CB, it is
a complex subtype of diabetes which leads to glucagon
deficiency and brittle diabetes. Type 3¢ diabetes is
important to recognise due to comorbidities such as

Box 4 Complications of CP*

Diabetes mellitus type 3c
Pancreatic exocrine insufficiency
Metabolic bone disease
Pancreatic cancer

Splenic vein thrombosis
Pseudocysts

Duodenal obstruction

Biliary obstruction

VVVVVYYVYYVYY

CP, chronic pancreatitis

maldigestion, malnutrition, pancreatic cancer risk and
subclinical PEI which may cause no gastrointestetinal
symptoms but poor diabetic control.”!

Osteoporosis and high prevalence of low trauma
fracture are seen in patients with CP with one
meta-analysis reporting 65% of patients with CP
affected by osteoporosis or osteopaenia.’” In addition
to the reduction in bone mass, patients with CP have
been shown to have significant reductions in lean body
mass and fat mass despite normal body mass index
scores (figure 1).°°

MANAGEMENT OF CP

International guidelines advocate a multidisciplinary
approach to managing patients with CR* ** Treatment
of CP is similar regardless of aetiology. Aims of therapy
include pain control, management of exocrine and
endocrine insufficiency and management of complica-
tions. Involvement from chronic pain teams, dietitians
and diabetologists can be beneficial. Surgery may be
indicated for selected patients. We have summarised
the current management recommendations in a care

bundle (box 3).

Medical management

Complete abstinence from alcohol and smoking is essen-
tial for all patients to slow progression of disease and
improve pain." **** Chronic pain and burden of incur-
able disease affect social situations of patients with CP
They are prone to social isolation and support groups
may be of benefit to enable sharing knowledge and
experiences to boost coping strategies.”! Patients with
psychosocial problems may struggle to attend clinics and
comply with treatment, often presenting as emergencies
which adds to the management challenges.

Pain can initially be managed with simple analgesia
with the addition of a weak opioid if necessary. It is
not uncommon for patients with CP to require rapidly
increasing doses of strong opioids risking tolerance and
hyperalgesic side effects. Adjuncts such as gabapentin
tricyclic antidepressants have been shown to be benefi-
cial.’® Care should be taken when prescribing to avoid
polypharmacy and opioid dependence.

A trend toward significant pain relief benefit from
improved nutrition and pancreatic enzyme replace-
ment therapy (PERT) has been shown in one system-
atic review,”” however PERT is not recommended for
pain alone in CP°® In select cases, jejunal feeding has
been shown to improve pain, although oral nutrition
remains the preferred route.’”

Nutritional management

Patients with evidence of malnutrition, malabsorp-
tion or PEI should be treated with PERT to improve
symptoms, nutritional status and quality of life.’® ®* ¢!
In 80% of patient with CP, PEI can be managed with
normal diet and PERT, with 10%-15% requiring
nutritional supplementation and 5% requiring enteral

256
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tube feeding.®” Intervention providing balanced
dietary advice has been shown to be as effective as
providing supplements to optimise malnutrition in
patients with CP so early dietician input is vital.®> The
majority of patients can be managed with normal diet
(30% fat content) and PERT, however if calorie intake
is low, protein supplementation can be considered.®*
Starting dose of PERT at 50000 units with meals and
25000 units with snacks recommended but may need
increasing or gastric acid suppression with proton
pump inhibitors or H2-receptor antagonists may be
necessary to improve absorption.

It has been suggested that baseline bone density
assessment is performed in all individuals with CP given
the high risk for osteoporosis, fractures and the associ-
ated morbidity and cost. In addition, advice regarding
weight bearing exercise, smoking and alcohol cessation
and dietary advice to maximise calcium and vitamin D
intake should be provided as standard.®*

Endoscopic management
Uncontrolled pain should trigger referral to a multi-
disciplinary assessment with physicians, surgeons and
specialist pain clinics.”” As well as conventional anal-
gesia, endoscopic therapy to dilate strictures, remove
stones or drain pseudocysts can improve pain.** EUS
can be used to drain pseudocysts via the stomach
if symptomatic or inject a coeliac plexus block.
EUS-guided coeliac plexus blocks with steroid and
local anaesthetic have been shown to be effective in
just over half (55%) of patients with CB®° but its dura-
tion is also limited meaning repeated procedures are
required unless other interventions are planned.

Biliary obstruction can occur in 3%-23% of patients
with CP for which endoscopic retrograde cholan-
gio-pancreatography (ERCP) treatment for biliary
strictures is effective.®® Covered self-expanding metal
stents (SEMS) have been shown to be a safe and effec-
tive therapy in benign biliary stricture including those
caused by CP®” SEMS have a comparable success rate
to plastic stents at 2 years of over 90%° but they
require less repeat interventions.®’ 7

In symptomatic patients with a pancreatic duct dila-
tation or strictures, immediate relief has been shown
with plastic stent insertion in 65%-95% with longer
term relief in 32%-68% of patients (follow-up 14-58
months).”! SEMS insertion in to a pancreatic duct stric-
ture has also been shown to improve pain in 15/18 of
patients after a follow-up of 47 months with no stent
migration.”* Stones in the main pancreatic duct can be
removed with ERCP but if =5mm they are likely to
require extracorporeal shock wave lithotripsy. Treat-
ment for obstructive pancreatic duct pain with ERCP
has been show to be possible with ERCP in up to 89%
of patients”® however long-term outcomes for pancreatic
stones seem better with surgical treatment.”*”

If a pancreatic divisum is thought to be the cause of
CP, endotherapy (including minor papillotomy, stent

PANCREATOBILIARY

Box 5 Indications for pancreatic resection?'

» Intractable resistant pain

» Small duct disease

» Enlargement of pancreatic head
» Failure of previous drainage procedures

» Suspicion of malignancy

placement and balloon dilatation of minor papilla) is
possible and has better outcomes if recurrent pancre-
atitis attacks are occurring (76% vs 429)."7 7° Surgical
options of a sphincteroplasty and pancreas head resec-
tion is also possible in cases of patients with CP and
although surgical outcomes for pain relief seem to be
favoured over endoscopic treatment (72%-74.9%vs
62.39%-69.4%)"® 7° chosen methods are highly depen-
dent on available expertise.

Surgical management

Surgery is beneficial for patients with obstructive CP
from a dilated pancreatic duct (figure 1). Evidence
generally favours surgery over endoscopy in terms
of pain relief (75%-80% vs 32%-38%; p=0.042)
with similar morbidity and mortality outcomes.”*”*> "’
Removing the diseased pancreas and creating a new
pancreatic-jejunostomy to remove the obstruction
(Frey’s procedure) with initial benefit is reported in up
to 80% of patients, with 60% reporting benefit for >2
years’®. Pancreatic resection is indicated in the pres-
ence of pain and small duct disease or enlargement
of the pancreatic head, or if previous drainage proce-
dures have failed®! (box 5).

Surgery for CP is a significant consideration with
morbidity rates between 30% and 60% although
mortality is <5%.” Recovery includes readjustment
to opioid dosing, pain from incisions and adjusting to
life with insulin. Patients should be counselled exten-
sively prior to undertaking surgery helping promote
understanding of risks and benefits as well as the possi-
bility that improvement is not guaranteed.”' Gastro-
enterosotmy (gastric bypass surgery) is also indicated
for gastric outlet obstruction from chronic fibrotic
compression of the duodenum once pancreatic cancer
has been considered as an alternative cause.

FOLLOW-UP OF CP

Patients should remain on yearly review where routine
blood tests should be checked monitoring liver func-
tion tests and markers of malnutrition (box 3). If not
already known to have PEL stool testing for steator-
rhoea with quantitative measures such as FEL-1should
be used.®® Annual screening for diabetes mellitus with
HbA1c should be offered.”’ Additionally, 1-2 yearly
osteoporosis screening should be considered for those
with malnutrition or high-risk indicators (previous
low trauma fracture).®® There is no role for routine
pancreatic cancer screening, however, an urgent
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suspicious cancer pathway referral to gastroenterology
or hepatobiliary surgery should be made for patients
with unexplained progressive weight loss and a CT
considered.®’ American and UK guidelines advocate
cancer screening only in those with hereditary pancre-
atitis and a PRSS1 mutation in patients with CP with a
family history of pancreatic cancer’® ** when yearly CT
should be performed.

Ongoing support in primary care is vital to help
with smoking cessation, complete alcohol avoidance
and treatment compliance. The management of this
patient group is challenging especially in preventing
opiate dependence.

CONCLUSION

CP develops due to multiple causes, the most common
of which is alcohol. Patients present with severe pain
among other features often including malnutrition and
weight loss. Early identification of CP can be chal-
lenging and patients are at risk of complications such
as osteoporosis, diabetes and pancreatic cancer. A clear
diagnosis is vital for ongoing care with early multidis-
ciplinary input to help guide treatment and manage
complications.

Further reading

» Lohr JM, Dominguez-Munoz E, Rosendahl ], Besselink
M, Mayerle J, Lerch MM, et al. United European Gastro-
enterology evidence-based guidelines for the diagnosis
and therapy of chronic pancreatitis (HaPanEU). United
European Gastroenterology Journal. 2017;5(2):153-99.

» Drewes AM, Bouwense SAW, Campbell CM, Ceyhan
GO, Delhaye M, Demir IE, et al. Guidelines for the
understanding and management of pain in chronic
pancreatitis. Pancreatology. 2017;17(5):720-31.

» National Institute for Health and Care Excellence
(NICE) Pancreatitis:  diagnosis and management
(including chronic). In development [GID-NG10015]
Expected publication date: 05 September 2018. https://
www.nice.org.uk/guidance/indevelopment/gid-ng10015.
Last Accessed 28th January 2018.

Key points

» Chronic pancreatitis (CP) is likely to be under-recognised.

» When the diagnosis is considered it is important to
exclude other causes of symptoms.

» CP should be managed by a mutidiciplinary team with
access to nutritional, medical, surgical and pain specialist
support.

» Continued follow-up should include support to reduce
causes and check for the development of complications.
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published Online First. Box 1 and figure 1 legends have been
updated.
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