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Abstract
Chronic pancreatitis (CP) is an inflammatory disease 
of the pancreas characterized by progressive fibrotic 
destruction of the pancreatic secretory parenchyma. 
Despite the heterogeneity in pathogenesis and involved 
risk factors, processes such as necrosis/apoptosis, 
inflammation or duct obstruction are involved. This fi-
brosing process ultimately leads to progressive loss of 
the lobular morphology and structure of the pancreas, 
deformation of the large ducts and severe changes in 
the arrangement and composition of the islets. These 
conditions lead to irreversible morphological and struc-
tural changes resulting in impairment of both exocrine 
and endocrine functions. The prevalence of the disease 
is largely dependent on culture and geography. The 
etiological risk-factors associated with CP are multiple 
and involve both genetic and environmental factors. 
Throughout this review the M-ANNHEIM classification 
system will be used, comprising a detailed description 
of risk factors such as: alcohol-consumption, nicotine-
consumption, nutritional factors, hereditary factors, ef-
ferent duct factors, immunological factors and miscella-

neous and rare metabolic factors. Increased knowledge 
of the different etiological factors may encourage the 
use of further advanced diagnostic tools, which poten-
tially will help clinicians to diagnose CP at an earlier 
stage. However, in view of the multi factorial disease 
and the complex clinical picture, it is not surprising that 
treatment of patients with CP is challenging and often 
unsuccessful. 
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Core tip: The reported prevalence of chronic pancreati-
tis (CP) is approximately 0.5%. Etiological risk-factors 
associated with CP are multiple and throughout the re-
view the M-ANNHEIM classification is used comprising 
environmental factors (alcohol consumption, nicotine 
habits and nutrition), hereditary, well characterized 
mutations, ductal obstruction and autoimmune factors. 
CP is characterized by progressive fibrotic destruction 
of glandular tissue, inflammation or duct obstruction, 
leading to irreversible functional impairment of both 
exocrine and endocrine functions. In view of the multi-
factorial disease and the complex clinical picture, it 
is not surprising that treatment of patients with CP is 
challenging and often unsuccessful. 
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INTRODUCTION
The reported prevalence of  chronic pancreatitis (CP) var-
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ies due to differences in study design, diagnostic criteria, 
culture and geography; however in Europe and United 
States it is relatively rare varying between 0.2% and 0.6%[1]. 
The annual incidence is estimated to be approximately 7-10 
per 100000[2]. The etiological risk-factors associated with 
CP are multiple and involve environmental factors (alcohol 
consumption, nicotine habits and nutrition), hereditary 
well characterized mutations, ductal obstruction and au-
toimmune factors[3]. CP is characterized by progressive 
fibrotic destruction of  the glandular tissue. The secretory 
parenchyma is destroyed by processes such as necrosis/
apoptosis, inflammation or duct obstruction. Increasing 
evidence indicates that pancreatic stellate cells (PSC) are 
the major mediators of  fibrosis, resulting in the formation 
of  extracellular matrix (ECM) in the interstitial spaces and 
in the areas where acinar cells disappear or duct cells are 
injured. This process ultimately leads to progressive loss 
of  the lobular morphology and structure of  the pancreas, 
bizarre deformation of  the large ducts and severe changes 
in the arrangement and composition of  the islets. The 
fibrotic destruction of  the pancreatic gland is irrevers-
ible and the morphological and structural changes lead to 
functional impairment of  both exocrine and endocrine 
functions, eventually leading to malnutrition and/or dia-
betes[3-6]. In many aspects the PSCs share many similar 
features to hepatic stellate cells and glomerular mesangial 
cells. The onset of  pancreatic fibrogenesis is caused by in-
jury which may involve interstitial mesenchymal cells, the 
duct cells and/or the acinar cells. Which of  these elements 
is affected depends on the etiological risk factor. However, 
destruction to any one of  these pancreatic tissue compart-
ments is associated with transformation of  resident fibro-
blasts/pancreatic stellate cells into myofibroblast-like phe-
notypes; a process called activation. In the activated state 
PSCs express α-smooth muscle actin (α-SMA), prolifer-
ate, and secrete fibrillar collagens, including collagen Ⅰ and 
Ⅲ and fibronectin. All together this production and 
deposition of  ECM is characteristic in chronic pancreatic 
fibrosis, and the PSCs likely represent the wound-healing 
myofibroblasts of  the pancreas[7,8]. The exact pathophysi-
ological mechanisms initiating and maintaining the devel-
opment of  fibrosis in the pancreas are poorly understood, 
but may be viewed as a progression similar to, e.g., liver 
fibrosis[9]. Hence, the initial injury to one or all of  the vari-
ous tissue compartments or cell types of  the pancreas, 
leads to cell necrosis and/or apoptosis and consequently 
release of  cytokines/growth factors (e.g., tumor growth 
factor b1, interleukin-8, platelet-derived growth factor and 
CC-chemokines), either from immigrating inflammatory 
cells, especially macrophages, and/or nearby preexistent 
epithelial or mesenchymal cells[10-13]. Thereafter damaged 
cells are phagocytosed by macrophages, causing release of  
cytokines, which in turn causes activation and proliferation 
of  resident fibroblasts/PCS situated in the immediate sur-
roundings of  the original site of  injury, which accordingly 
induces transformation into myofibroblast cells[7,14]. How-
ever, it has also been suggested as an alternative hypoth-
esis, that the abovementioned progression is bypassed, 

and the initiating etiological factor (for instance, ethanol 
consumption) activates resident fibroblasts directly. In the 
final stage, myofibroblasts produce and extracellular ma-
trix deposits replace the inflammatory infiltrate and affect 
the architecture and function of  the remaining pancreatic 
tissues[4]. Subsequently, a vicious circle has started, because 
in order to facilitate the deposition of  the newly formed 
ECM, myofibroblasts enhance production of  specialized 
enzymes, such as metalloproteinase matrix metalloprotein-
ase (MMP)-3 and MMP-9, which are able to demolish the 
normal pericellular ECM. These metalloproteinases are in 
return regulated by cytokine tumor growth factor (TGF)-
β1s, which through autocrine inhibition enhances pancre-
atic fibrogenesis by reducing collagen degradation[8]. As a 
consequence of  declined ECM production (due to with-
drawal of  the initiating factor), myofibroblasts may disap-
pear either through apoptosis or retransformation into 
fibroblasts. Furthermore, pancreatic stellate cells express 
both mediators of  matrix remodeling and the regulatory 
cytokine TGF-β1 that, by autocrine inhibition of  MMP-3 
and MMP-9, may enhance fibrogenesis by reducing col-
lagen degradation[8]. Pancreatic stellate cells express both 
mediators of  matrix remodeling and the regulatory cyto-
kine TGF-β1 that, by autocrine inhibition of  MMP-3 and 
MMP-9, may enhance fibrogenesis by reducing collagen 
degradation[8]. 

To describe the heterogeneity of  the underlying patho-
physiology we have throughout the review used the 
M-ANNHEIM classification[3], comprising detailed 
description of  Multiple risk factors such as: alcohol-
consumption, nicotine-consumption, nutritional factors, 
hereditary factors, efferent duct factors, immunological 
factors and miscellaneous including rare metabolic factors 
(Figure 1). Increased knowledge of  the different etiologi-
cal factors may encourage the use of  further advanced 
diagnostic tools, which potentially will help clinicians to 
diagnose CP at an earlier stage.
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Figure 1  The etiological risk-factors associated with chronic pancreatitis 
are multiple and involve both genetic and environmental factors. Accord-
ing to the M-ANNHEIM classification system, different synergistic risk factors 
are known such as: alcohol-consumption, nicotine-consumption, nutritional fac-
tors, hereditary factors, efferent duct factors, immunological factors and miscel-
laneous and rare metabolic factors. CP: Chronic pancreatitis.



However, in view of  the multi-factorial disease and 
the complex clinical picture, it is not surprising that treat-
ment of  patients with CP is challenging and often unsuc-
cessful. 

According to the M-ANNHEIM classification, the 
following etiological risk factors are involved in the 
pathogenesis of  chronic pancreatitis.

ALCOHOL CONSUMPTION 
A relationship between alcohol consumption and pan-
creatic impairment has been reported as early as 1878[15] 

and hence, alcohol intake has long been regarded as the 
primary cause of  chronic pancreatitis. Nowadays, there is 
satisfactory indication that the pancreas has the ability to 
metabolize ethanol via both oxidative and the non-oxi-
dative pathways[16]. The metabolites and their byproducts 
injure acinal cells and activate stellate cells to produce 
and deposit ECM (Figure 2). A study by Dufour et al[17] 

suggested that CP development is associated to the dose 
and duration of  alcohol consumption. It was estimated 
that approximately 80 g of  alcohol per day for a mini-
mum of  6-12 years is required to produce symptomatic 
pancreatitis. However, the consumption of  lesser quanti-
ties may also lead to pancreatic injury and may have an 
impact on the progression of  the disease[18]. In order to 
consider the risks associated with lower consumption of  
alcohol, the M-ANNHEIM classification system of  CP 
grouped alcohol consumption into patterns of  moderate 

(< 20 g pure ethanol per day), increased (20-80 g pure 
ethanol per day), or excessive (> 80 g pure ethanol per 
day)[3]. While alcohol consumption is doubtlessly a con-
tributing factor in CP, it must be noted, that considerable 
amount of  recent epidemiological studies and animal 
experiments suggest that alcohol alone is not sufficient 
to induce CP. An overview of  the associations between 
alcohol consumption and other risk factors are listed in 
Table 1. 

A multi-centre study from Italy reported that exces-
sive alcohol consumption was the principal factor in only 
34% of  cases of  CP[19] and an assessment from the Unit-
ed States concluded it was the main factor in 44% of  CP 
cases[20]. Moreover, African-Americans are at particular 
risk of  developing alcoholic CP[21]. Overall, less than 10% 
of  heavy alcohol consumers develop alcoholic induced 
CP[17]. Hence, several theories have been proposed as to 
how alcohol might lead to CP, but no clear-cut answer ex-
ists as prolonged feeding of  ethanol does not trigger the 
onset of  CP in itself. Therefore, there are indications that 
alcohol sensitizes the pancreas to other external factors 
which interact to increase ethanol toxicity in vivo, such as 
cigarette smoking and diet[22] or genetic predisposition). 
Interestingly, alteration of  pancreatic secretory trypsin in-
hibitor (SPINK1, Figure 3) and CFTR genes was present 
in patients with alcoholic CP and the increase of  those 
genes was moreover associated with higher levels of  alco-
hol consumption[23]. In this line, a recent study[24] found a 
genetic variant on chromosome X near the CLDN2 gene 

7233 November 14, 2013|Volume 19|Issue 42|WJG|www.wjgnet.com

Cytokines

Stellate cell 
activation

Necrosis

Acinar cell

Enzyme 
activation

ZG

mRNACE and FAEE

Acetaldehyde

Ethanol

Oxidant 
stress

Extracellular 
matrix 

proteins

Pancreatic 
fibrosis

1

2

3

3
Oxidant 
stress

4

5

4

L

Figure 2  A schematic overview showing the overall hypothesis for the pathogenesis of alcoholic chronic pancreatitis. The effect of ethanol and its metabo-
lites on the subcellular organelles include increased digestive and lysosomal enzyme content [due to increased synthesis (increased mRNA) and impaired secretion 
(1)] and destabilization of lysosomes (L) (2) and zymogen granules (ZG) [mediated by oxidant stress, cholesteryl esters (CE) and fatty acid ethyl esters (FAEE) (3)]. 
These changes will make the cell more sensitive to trigger factors and in the presence of appropriate trigger factors, overt acinar cell injury is initiated (alcoholic acute 
pancreatitis). Pancreatic stellate cells are activated by cytokines during alcohol-induced necroinflammation, or directly by ethanol via its metabolism to acetaldehyde 
and the subsequent generation of oxidant stress (4). Activated pancreatic stellate cell then increases the synthesis of extracellular matrix proteins leading to pancre-
atic fibrosis. Modified from Vonlaufen et al[84] (5). 
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found. Another study reported that cigarette smoking 
increased the risk of  pancreatic calcifications in late onset 
idiopathic CP in a population that never drank alcohol[26]. 
Moreover, a study by Maisonneuve et al[27] showed that 
smoking accelerated the degenerative alcohol induced 
pancreatitis quantified by the presence of  calcifications 
and diabetes. Recently, a study reported that tobacco 
increased the occurrence of  all major complications 
of  alcoholic CP depending on the amount of  smoking 
(1 pack-year is  calculated as the number of  cigarettes 
per day, multiplied by the number of  years of  smoking 
divided by 20 cigarettes/pack)[28]. No differences in CP 
outcome were seen at nicotine consumption correspond-
ing to 10 pack-years. At a threshold of  15 pack-years CP 
was diagnosed earlier (36 years vs 46 years) and at nico-
tine consumption threshold of  20 pack-years up to 76% 
of  patients were presented with pancreatic calcifications 
and ductal changes[28]. Tobacco effect on CP has long 
been considered to merely potentiate the main pancreatic 
toxic role of  alcohol. However, although heavy smokers 
tended to be heavy drinkers, these recent findings indi-
cate that tobacco intake is an independent risk factor in 
CP and accelerates the course of  the disease. 

NUTRITIONAL FACTORS 
Only a few studies were conducted to investigate nutri-
tional effect on CP[29-31], finding that diets rich in fat and 
protein possibly have an impact on the development of  
CP. However, due to subjective descriptions of  daily nu-
tritional customs and determination of  the retrospective 
body mass index make it nearly impossible to deliver a 
simple report of  past daily nutrition in majority of  pa-
tients with CP. There is a type of  CP named tropical CP 
which has been first described in Indonesia in 1959[32]. 

Tropical CP is a form of  non-alcoholic CP existing in 
tropical developing countries. There is some confusion 
regarding the nomenclature sine tropical CP previously 
was hypothesized to be linked to diets high in consump-
tion of  cassava[33], which is a root high in carbohydrates 
but low in proteins and is cultivated in tropical and 
subtropical regions of  the world. However, a study in 
rats which were fed cassava for up to one year failed to 

that predicts which heavy drinking males were in higher 
risk of  developing CP.

NICOTINE CONSUMPTION
Smoking has been identified as an important risk factor 
for development of  chronic pancreatitis. The effect of  
tobacco in CP was first described in 1994[25], where heavy 
smokers had a significantly increased risk of  developing 
pancreatic calcifications but no effects of  alcohol were 

Trypsinogen Trypsin

Meso-
trypsinSPINK1

Enzyme 
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Auto-
digestion Pancreatitis
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Figure 3  A scheme representing the role of digestive enzymes in normal pancreatic tissue and in the case of pancreatitis. A: In a normal pancreas, SPINK1 (first 
line of defense) and mesotrypsin (second line of defense) inhibit the generation of trypsin resulting from auto-activation of trypsinogen. These defense mechanisms 
prevent the pancreas from activating the pancreatic enzyme cascade and auto-digestion; B: If mutations are present in the SPINK1 and/or in the mesotrypsin gene, 
they losses their ability to inhibit the generation of trypsin resulting in activation of enzyme cascade and subsequent pancreatic auto-digestion leading to pancreatitis. 
SPINK1: Serine protease inhibitor, kazal type 1, gene (encodes for pancreatic secretory trypsin inhibitor). 

Table 1  Association with alcoholic chronic pancreatitis

Factor Association

Drink type Yes: Vonlaufen et al[83]

        Nakamura et al[84]

No: Levy et al[29]

        Wilson et al[85]

Drinking pattern Yes: Lankisch et al[18]

No: Levy et al[29]

        Wilson et al[85]

Diet Yes: Levy et al[29]

No: Wilson et al[85]

Tobacco Yes: Rebours et al[28]

        Maisonneuve[27]

        Imoto[26]

        Lowenfels[86]

No: Levy[29]

        Haber et al[87]

Genetics Yes: Whitcomb et al[24] (PRSS1-PRSS2 and X- linked 
CLDN 2) 
        Rosendahl[88] (Chymotrypsin C gene mutation)  
        Miyasaka et al[89] (Cholesteryl esterlipase 
polymorphism)
        Ockenga et al[90] (UDP-glucuronosyl transferase)
        Witt et al[91] (SPINK1 mutations)
No: Schneider et al[92]

        Perri et al[93]

        Frenzer et al[94]

        Schneider et al[82]

        Norton et al[95]

        Haber et al[96]

        Wilson et al[85]

PRSS1: Cationic trypsinogen gene; PRSS2: Anionic trypsinogen gene; CLDN 
2: Claudin 2 gene; UDP-glucuronosyltransferase: Uridine 5´-diphospho-
glucuronosyltransferase; SPINK1: Serine protease inhibitor, kazal type 1, 
gene (encodes for pancreatic secretory trypsin inhibitor). 
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produce CP[34]. Moreover, a study in humans comparing 
the amount of  consumption of  cassava did not observe 
a difference between healthy controls and tropical CP pa-
tients[35], and today tropical pancreatitis is - at least partly 
- linked to genetic mutations[36]. Hence, tropical CP is 
widespread in parts of  India and Africa where cassava is 
not a part of  nutrition and tropical CP is not observed in 
rural West Africa where cassava intake is high[37]. There-
fore, the cassava theory lacks evidence.   

HEREDITARY FACTORS 
Over the last decades an association between different 
types of  chronic pancreatitis and hereditary factors has 
been reported. Hereditary chronic pancreatitis is a rare 
form which is characterized by an early onset of  recur-
rent attacks of  severe epigastric pain usually before ten 
years of  age[38]. Back in 1952, Comfort and Steinberg[39] 
first described hereditary chronic pancreatitis as an auto-
somal dominant disease. In 1996, the hereditary chronic 
pancreatitis disease gene was mapped to chromosome 
7q35, which encodes the cationic trypsinogen gene 
(PRSS1), and the first mutation, R122H, was detected[40]. 
Ever since then, many others mutations have been iden-
tified (A16V, D22G, K23R, N29I, N29T, R122C and 
R122H)[41-46] and nowadays it is known that approximately 
80% of  hereditary chronic pancreatitis patients have a 
PRSS1 mutation[47]. R122H is the most frequent mutation 
causing hereditary chronic pancreatitis, where Arginine 
(Arg) is substituted with Histidine (His) at residue 117 on 
codon 122[5].

Trypsinogen is the inactive pro-enzyme for trypsin 
and cationic trypsinogen is the most abundant isoform in 
the human pancreatic juice (Figure 3). Trypsin becomes 
active when an eight-amino acid amino-terminal peptide 
is removed by an enteropeptidase, and the active trypsin 
plays a central role in pancreatic exocrine physiology as it 
initiates the cascade activation of  other pancreatic diges-
tive enzymes. Normally minor amounts of  trypsin are 
activated within pancreatic acinar cells. Despite the small 
amount of  active trypsin, an ongoing rapid inactivation 
takes place in order to prevent the digestion enzymes ac-
tivation cascade and pancreatic auto digestion. To avoid 
auto digestion, two inhibitory mechanisms are present. 
First line of  defense is the pancreatic secretory trypsin in-
hibitor (PSTI, gene name: serine protease inhibitor, kazal 
type 1, SPINK1), which inhibits up to 20 % of  the trypsin 
activity[38,48]. If  SPINK1 fails to inhibit the trypsin activity, 
the trypsin-like enzymes (e.g., mesotrypsin) are activated 
which hydrolyses trypsin and other zymogens (second 
line of  defense)[49,50]. Hence, any mutation in SPINK1 or 
the mesotrypsin gene will delay the protection, and there-
fore hereditary chronic pancreatitis patients are only pro-
tected against pancreatic auto digestion and progressive 
pancreatitis as long as the level of  trypsin activity is less 
than SPINK1 level. 

In addition, a diagnosis of  familial pancreatitis refers 
to pancreatitis from any cause that occurs in family with 

an incidence greater than expected by chance alone, given 
the size of  the family and incidence of  pancreatitis within 
a defined population[51]. Familial pancreatitis may as well 
be caused by genetic mutations. 

As mentioned above SPINK1 encodes PSTI (one of  
the defensive mechanisms against prematurely trypsin 
activity within the acinar cells) and SPINK1 mutations 
are thought to be a disease modifying factor rather than 
being disease causing factor in idiopathic chronic pancre-
atitis[52,53].

Idiopathic chronic pancreatitis is defined as cases of  
pancreatitis within a family where no associated factor 
can be identified and represents 20%-30% of  cases of  
chronic pancreatitis[54,55]. Most of  the idiopathic chronic 
pancreatitis cases may be due to a variety of  processes 
such as mutations in SPINK1 and cystic fibrosis trans-
membrane conductance regulator (CFTR) gene[54-56], or 
Sjögren’s syndrome[57,58]. 

In 1998 a relationship between the CFTR gene and 
idiopathic chronic pancreatitis was described[59,60], but the 
underlying mechanisms leading to the development of  
chronic pancreatitis are still poorly understood. CFTR is 
identified as the cystic fibrosis gene and the link between 
cystic fibrosis and chronic pancreatitis is that both condi-
tions may show abnormal sweat chloride concentrations 
together with pancreatic ductal obstruction caused by 
inspissated secretions. Furthermore, 1%-2% of  patients 
with cystic fibrosis may suffer from recurrent pancreati-
tis[60,61], however up to 85% suffer from exocrine insuf-
ficiency and even up to 93% take exogenous pancreatic 
supplements[62].

There are two forms of  idiopathic chronic pancre-
atitis: early- and late-onset pancreatitis, which both dif-
fer from alcoholic pancreatitis. Patients with early-onset 
develop calcification and exocrine and endocrine insuf-
ficiency more slowly than patients with late-onset disease, 
but they experience more severe pain[63].

EFFERENT DUCT FACTORS 
Anatomically, the main pancreatic duct joins the common 
bile duct, after which both ducts perforate the medial side 
of  the second portion of  the duodenum at the major 
duodenal papilla. Hence any obstruction (partial or com-
plete), compression or inflammation of  the pancreatic 
tissue will increase the pressure within the pancreatic ef-
ferent ducts leading to ductal dilation proximal (upstream) 
of  the stenosis and to atrophy of  the acinar cells and re-
placement by fibrous tissue[4]. During embryogenesis, two 
efferent pancreatic ducts, a ventral and a dorsal duct fuse 
together to form one main pancreatic duct. When this 
fusion fails to occur, a pancreas divisum is formed, which 
is one of  the most frequent congenital ductal anomalies. 
Theoretically this may cause flow problems within the 
pancreatic duct. However, pancreas divisum is present 
in up to 9% of  autopsy studies and controversies exist 
whether presence of  this abnormality is overrepresented 
in chronic pancreatitis in comparison to the normal pop-
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ulation. Despite the rarity (5-15 cases per 100000), annu-
lar pancreas is another congenital disease which may be 
linked to linked to chronic pancreatitis, as the pancreatic 
tissue forms a complete or partial ring around the duode-
num[64].

There are various other possible causes for a duct 
obstruction, but the most important and common is the 
narrowing and eventual occlusion of  the main pancreatic 
duct in the head of  the pancreas due to a ductal adeno-
carcinoma. Other causes for obstruction of  the main 
pancreatic duct include intraductal papillary-mucinous 
neoplasms, cystic and endocrine neoplasms and acquired 
fibrous strictures. In the smaller pancreatic ducts, ductal 
papillary hyperplasia is a common cause of  narrow-
ing of  the duct lumen. Finally, obstruction caused by a 
gallstones in the common bile duct (choledocholithiasis) 
or sphincter of  Oddi dysmotility can obstruct flow and 
therefore cause retention of  bile in the biliary tree and 
pancreatic juice in the pancreatic duct. The former is a 
frequent and well-known cause for acute pancreatitis.

IMMUNOLOGICAL RISK FACTORS
Immunological risk factors involved in chronic pancre-
atitis leading to autoimmune pancreatitis (AIP) deserve 
increased awareness as the underlying pathogenesis is 
not fully elucidated. The effort to diagnose autoimmune 
pancreatitis is mainly focused on the treatment possibili-
ties with e.g., glucocorticosteroids and differentiating 
the disease from pancreatic cancer. There are several 
lines of  evidence that immunological factors play a key 
role in CP. Even though lymphoplasmacytic infiltration 
in AIP is most pronounced in the pancreatic ducts, ad-
vanced cases also show intralobular lymphoplasmacytic 
infiltration, and the inflammation may also specifically 
attack the acinar cells. IgG antibodies to a plasminogen-
binding protein homologous to the human ubiquitin-
protein ligase E3 component n-recognin 2, is expressed 
in pancreatic acinar cells, and have been found in the 
sera of  AIP patients[65]. In AIP patients auto-antibodies 
to trypsinogens are also upregulated, which is not the 
case in alcohol induced chronic pancreatitis patients, 
corresponding to loss of  trypsinogen-positive acinar 
cells in AIP tissues[66]. Furthermore, basement membrane 
deposits of  complement C3c, IgG4 and IgG not only 
around pancreatic ducts but also around acini have been 
demonstrated in AIP[67]. 

Even though it has not yet been fully proved that 
there are differences in the pathogenesis, AIP is separated 
into two distinct types: Type 1 and type 2 AIP. 

Type 1 AIP patients (most common type in East 
Asia) are typically older than type 2 patients, with a mean 
age at disease onset of  62 years[68]. Plasma levels of  IgG4 
are increased and in approximately 50% of  the cases 
other organs are affected[68,69]. The key histological feature 
that distinguishes type 1 AIP from type 2 AIP is strong 
infiltration of  IgG4-immunopositive plasma cells and 
lymphoplasmacytic infiltration[70,71] IgG4-positive scleros-
ing cholangitis represents one of  the main extrapancre-

atic manifestations of  type 1 AIP, and hence jaundice is 
a common symptom[72]. Due to the multiple extrapancre-
atic manifestations of  type 1 AIP, Kamisawa et al[73] pro-
moted the concept of  AIP as part of  a clinicopathologi-
cal entity of  IgG4-associated systemic disease, together 
with retroperitoneal fibrosis, sclerosing sialadenitis and 
sclerosing cholangitis. This systemic fibroinflammatory 
disease probably also includes lesions in the aorta, breast 
and prostate[73-76]. 

Type 2 AIP patients (45% of  the cases in United 
States and Europe) are typically younger than type 1 AIP, 
with a mean age of  40-48 years[68,77]. AIP is often associat-
ed with Crohn’s disease and ulcerative colitis[78]. The most 
characteristic histological feature which distinguishes type 
2 from type 1 AIP is the so-called granulocytic epithelial 
lesions which are a hallmark of  type 2 AIP[77,79]. Besides, 
type 2 AIP is usually not associated with the extrapancre-
atic manifestations observed in type 1 AIP.

MISCELLANEOUS
Tropical chronic pancreatitis
Tropical chronic pancreatitis may be referred to an id-
iopathic, juvenile, non-alcoholic form of  chronic pan-
creatitis widely prevalent in the developing countries of  
the tropical world. Tropical chronic pancreatitis can be 
sub-grouped in two entities: Tropical calcific pancreatitis 
and fibrocalculous pancreatic diabetes. Tropical calcific 
pancreatitis describes the early pre-diabetic stage of  the 
disease and affects younger people. Tropical calcific pan-
creatitis is characterized by severe abdominal pain, pan-
creatic calcification, and signs of  pancreatic dysfunction 
(no diabetes mellitus at the time of  diagnosis). Fibrocal-
culous pancreatic diabetes describes the late diabetic stage 
of  the disease where diabetes mellitus is the first major 
clinical sign to determine the diagnosis of  fibrocalculous 
pancreatic diabetes. The etiology of  tropical calcific pan-
creatitis and fibrocalculous pancreatic diabetes has shown 
to be related to genetic mutations in the SPINK1 gene, 
but it is still unknown if  environmental factors have an 
influence[36,80-82]. 

Primary hypercalcemia
It has been suggested that higher serum calcium levels 
may contribute to pancreatitis, as hypercalcemia may pre-
dispose the pancreatic acinar cell to abnormal, sustained 
calcium levels, which leads to premature pancreatic prote-
ase activation, and consequently pancreatitis.

Hyperparathyreoidisme
Controversies exist regarding associations between pri-
mary hyperparathyroidism and acute or chronic pancre-
atitis. However, most studies show an increased rate of  
pancreatitis among patients with primary hyperparathy-
roidism in comparison to general hospitalized patients 
without the disease. 

Hyperlipidemia
Hyperlipidemia covers abnormally elevated levels of  any 
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or all lipids, lipoproteins or both in the blood.  Hyper-
lipidemia can be divided in primary and secondary sub-
types. Lipid and lipoprotein abnormalities are relatively 
common in the general population, and are regarded as a 
modifiable risk factor associated with acute pancreatitis.

CONCLUSION
Increased knowledge of  different etiological factors and 
how they interact may encourage the use of  further ad-
vanced diagnostic tools, which potentially will help clini-
cians to diagnose and treat CP at an earlier stage. Recent 
research has increased our understanding of  the disease 
and has changed the approach to CP. However, in view 
of  the multi-factorial disease and the complex clinical 
picture, it is not surprising that treatment of  patients with 
CP is challenging and often unsuccessful. 
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