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Abstract
Introduction: Chronic pancreatitis (CP) is a progressive inflammation of 
the pancreas that can lead to irreversible damage and failure. This con-
dition poses great challenges to physicians since its diagnosis can take 
months or even years. Patient follow-up is often problematic and knowled-
ge about its clinical presentation and epidemiology in Colombia is scarce. 
This study aims to describe patients with CP treated at a gastroenterology 
reference center in Cali, Colombia. Methodology: Cross-sectional stu-
dy in adult patients with CP confirmed based on clinical and radiological 
criteria between 2011 and 2017. Results: 36 patients with CP were inclu-
ded. The majority were men (72.2 %), and the mean age was 56 (+15.1) 
years. Chronic abdominal pain was the most common clinical presenta-
tion (83.3%). About a quarter of patients had diabetes mellitus (22.2 %). 
Etiology was idiopathic in 58.3  %, alcoholic in 11.0  %, and biliary in 
11.0 %. Computed tomography (CT), magnetic resonance imaging (MRI), 
and MRI cholangiopancreatography were the most commonly used diag-
nostic methods (60.5 %), showing mostly atrophy (53.1 %), duct dilation 
(49.0 %), and pancreatic calcifications (34.7 %). Conclusion: Nonspecific 
symptoms of CP in early stages and its long clinical course favor the un-
derdiagnosis of this condition. The results presented may contribute to 
the future creation of local clinical scales that guide early radiological and 
genetic studies to achieve a timely diagnosis and improve the quality of 
life of these patients.
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INTRODUCTION

Chronic pancreatitis (CP) was first described in 1946 by 
Comfort et al. (1); however, its definition, pathogenesis 
and clinical course are still under discussion (2); also, there 
is no a consensus on the appropriate diagnostic techniques 
and management approaches (3). Since it was first descri-

bed, different scientific societies have sought to establish a 
mechanistic and taxonomic definition of CP encompassing 
risk factors, etiologies, symptoms and pancreatic morpho-
logical changes (4). The definition of the Japan Pancreas 
Society (4, 5), which defines CP as the progressive inflam-
mation, scarring and fibrosis of the pancreas that can lead to 
the irreversible loss of its endocrine and exocrine function 
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in individuals with genetic, environmental or other types of 
predisposition, was taken into account (4).

The initial clinical characteristics of CP are not specific, 
but at onset patients can present with dyspepsia in up to 85% 
of cases, diabetes mellitus (DM) and exocrine pancreatic 
insufficiency (EPI) (6-10). One of the main causes of mor-
bidity and mortality in CP is malabsorption, which leads to 
vitamin deficiency and metabolic bone disease in advanced 
stages of EPI (6, 7, 11, 12). In addition, a meta-analysis (13) 
found that patients with CP had a risk 13 times higher of 
developing pancreatic cancer (14), while other studies have 
shown higher mortality rates associated with CP in compari-
son with the general population (15-17).

A patient with clinical manifestations of CP such as chro-
nic abdominal pain, diarrhea or nutritional deficit must be 
approached by recognizing the possibility of the presence 
of the disease, performing an anamnesis and a physical 
examination aimed at detecting associated conditions, and 
administering risk scales, in order to look for changes in 
laboratory and images studies suggestive of the disease (7, 
18). Instead of being caused by a single etiology, there are 
several situations that can lead to the development of CP, 
including chronic alcohol consumption, smoking, the use 
of certain medications, metabolic diseases such as hyper-
calcemia and hypertriglyceridemia, genetic predisposition 
and personal or family history of anatomical nature disease, 
lithiasis, and recurrent acute pancreatitis (7, 19, 20).

Besides its clinical presentation, CP diagnosis is made 
based on morphological and histological changes in the 
pancreatic parenchyma and the pancreatic ducts (7). Biopsy 
remains the gold standard, however it is an invasive and 
difficult to perform procedure (7, 21). Diagnosis is especia-
lly important in early stages of the disease in order to avoid 
its progression to symptomatic and irreversible pancreatic 
insufficiency, so a great technological progress has been 
made in terms of imaging studies in search of achieving an 
earlier diagnosis (7, 18). Initially, x-rays, where pancreatic 
calcifications can be observed, were used (3, 22). Then, 
ultrasound, endoscopic retrograde cholangiopancreatogra-
phy (ERCP) and computed tomography (CT) emerged 
as diagnostic tests, given that these procedures provide a 
more detailed anatomy of the pancreas (21). Currently, 
magnetic resonance imaging (MRI) and endoscopic ultra-
sound (EUS) allow detecting early and late changes in both 
the pancreatic parenchyma and the pancreatic ducts with 
high sensitivity and specificity for CP (23-25).

Current knowledge about the epidemiology and local 
clinical characteristics of CP in Colombia is incomplete. 
Reaching a CP diagnosis can take several months or even 
years due to the long clinical course of the disease, the 
complexity the follow-up of these patients (especially 
those with chronic alcohol consumption) implies, and the 

multiple relapses and remissions typical of this condition 
(26). This is why, currently this disease is underdiagnosed 
and patients remain outside the scope of gastroenterology. 
Knowing the epidemiology of a disease in every popula-
tion is fundamental to establish clinical protocols aimed 
at achieving early diagnosis, timely provision of care and a 
reduced disease burden. Taking this into account, the aim 
of this study was to make a description of the patients with 
CP treated between 2011 and 2017 in a gastroenterology 
referral center in southwestern Colombia.

METHODOLOGY

A cross-sectional study was conducted based on the search 
of medical records of adult patients with CP assessed in a 
gastroenterology outpatient clinic. The medical records of 
patients with ICD-10 CP diagnosis (K86.0, K86.1, K86.8 
and K86.9) treated between January 2011 and December 
2017 were reviewed for identifying the individuals to be 
included in the study. Then, the occurrence of the disease 
was confirmed by reviewing the clinical and radiological 
characteristics of eligible patients.

The following patients were included: men and women 
older than 18 years with chronic abdominal pain, DM or 
steatorrhea, and radiological findings including gallbladder 
or bile duct stones, pancreatic parenchymal changes such as 
atrophy, calcifications, cysts, lobularity, stones, or pancrea-
tic duct dilatation evident on x-rays, ultrasound, CT, MRI, 
magnetic resonance cholangiopancreatography (MRCP), 
or EUS. Patients with imaging studies in which a normal 
pancreas was reported were excluded.

The etiology of CP was established by the treating spe-
cialist depending on risk factors and abnormal findings in 
laboratory and imaging studies.

Stata v.14® (StataCorp. 2015. Stata Statistical Software: 
Version 14. College Station, TX: StataCorp LP) was used 
for data analysis. Data distribution in quantitative variables 
was evaluated by means of the Shapiro-Wilk test, and they 
were expressed using means or medians with their respec-
tive standard deviations (SD) or interquartile ranges, while 
proportions were used for qualitative variables. Results are 
shown in frequency tables and bar graphs.

The project was approved by the ethics committee of the 
Fundación Valle del Lili as stated in Minutes n.° 09 of May 
9, 2018. All researchers involved in the study stated they 
did not have any conflict of interest.

RESULTS

Initially, 97 patients with PC were identified during the 
study period according to the ICD-10 diagnoses reported 
in the medical records. However, only 36 met the eligibility 
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formed in the 36 patients (Table 3). CT, MRI, and MRCP 
were performed in about two-thirds of the study popula-
tion (60.5 %) and the main findings were atrophy (53.1 %),  
calcifications (34.7 %), and pancreatic duct dilatation 
(49.0 %). EUS was used in 14.8% of patients.

Table 2. Clinical presentation CP in the study population *

Symptom n (%)

Chronic abdominal pain 30 (83.3)

Weight loss 11 (30.6)

Chronic diarrhea 10 (27.8)

DM 8 (22.2)

Jaundice 3 (8.3)

Nausea and vomiting 7 (19.4)

Abdominal distension 5 (13.9)

Dyspepsia 5 (13.9)

Constipation 3 (8.3)

Hyporexia 2 (5.6)

Choluria 1 (2.8)

*n = 36.

DISCUSSION

CP is a chronic inflammation of the pancreas and, accor-
ding to certain scientific societies, the presence of pan-
creatic insufficiency was necessary for its diagnosis, which 
contributed to the late detection of the disease (4, 7). 
For this reason, the inclusion of risk factors and associa-
ted conditions with PC as part of its definition has been 
proposed as a need, since they allow its timely detection, 
which in turn will result in the prevention of a late diag-
nosis (7). A wide margin of clinical suspicion is required 
to approach patients with CP. In the present study, most 
patients were male and the reasons for consultation were 
chronic abdominal pain, weight loss and diarrhea, which 
are also signs suggestive of EPI. Likewise, a considerable 
proportion of participants were diabetic and showed pan-
creatic atrophy, which suggests that, on the one hand, they 
were already in advanced stages of the disease and they 
had pancreatic insufficiency, both exocrine and endocrine, 
and, on the other, that their referral to gastroenterology 
services was delayed. This information is intended to com-
plement the knowledge of physicians who provide care to 
similar populations, so that their clinical suspicion of CP is 
increased and early detection is achieved in order to make 

criteria and were included for analysis. Absence of the ima-
ging study report in the medical record was the main reason 
for exclusion.

The demographic characteristics and medical history of 
the study population are shown in Table 1. Most patients 
were men (72.2 %) and the mean age was 56 ± 15.1 years. 
Most patients had a history of hypertension (HTA) (38.9 %),  
chronic alcohol consumption (25.0 %) and DM (22.2 %). 
First-degree family history was identified in 3 patients: 2 
had PC (5.6%), and 1, pancreatic cancer (2.8%).

Table 1. Demographic characteristics and medical history of patients 
with PC*

n (%)

Age** 56 ± 15.1

Sex

-- Male 26 (72.2)

-- Female 10 (27.8)

Personal medical history

-- DM 8 (22.2)

-- Insulin therapy 5 (13.9)

-- HTA 14 (38.9)

-- Dyslipidemia 5 (13.9)

-- Chronic alcohol consumption 9 (25.0)

-- Cigarette consumption 4 (11.1)

-- Hypercalcemia 0

-- Chronic renal failure 3 (8.3)

-- Acute necrotizing pancreatitis 2 (5.6)

-- Pancreatic cancer 1 (2.8)

Family history

-- Pancreatic cancer 1 (2.8)

-- PC 2 (5.6)

*n = 36. **Value expressed in mean (± SD).

Chronic abdominal pain was the most frequent clinical 
presentation of CP (83.3 %) (Table 2). Other less frequent 
symptoms included weight loss (30.6 %), chronic diarrhea 
(27.8 %), and nausea or vomiting (19.4 %). DM was repor-
ted in 8 of 36 patients (22.2%).

In more than half of patients (58.3 %) CP was idiopathic 
(Figure 1). Other etiologies that were identified included 
biliary disease (11.0 %) and chronic alcohol consumption 
(11.0 %). Regarding imaging studies, a total of 81 were per-
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a timely diagnosis and, this way, improve the care provided 
to these patients.

In the present study, similar demographic characteristics 
to those reported in international studies (1, 17, 27, 28) 
were observed. Regarding the patients’ history of disease, 
hypertension and dyslipidemia, which are also conside-
red risk factors for cardiovascular disease, were the most 
frequent. This is to be expected, since a higher risk of car-
diovascular diseases such as heart failure (29), acute myo-
cardial infarction (30) and hypertension (31) has been 
found in patients with CP, and especially in those with EPI. 
Hypertriglyceridemia has also been associated with CP 
(7, 20, 32). In this sense, in United States of America, the 
NASP group identified hypertriglyceridemia as a risk factor 
in 13% of patients (33), which may explain the frequency 
of this condition found in our study. Despite the presence 
of family history of pancreatic disease has been described 
as a risk factor for CP (20, 34), this factor was not prevalent 
in the study population, probably due to lack of knowledge 
of the patients and the lack of genetic studies.

Chronic abdominal pain occurs in up to 85% of CP 
cases (1), which is similar to the frequency found in this 
study. This pain is usually located in the epigastrium, it 
does not improve with the administration of antacids and 
significantly alters quality of life (8-10). It can be easily 
interpreted as a functional disorder such as irritable bowel 

syndrome or dyspepsia. This group of patients should be 
placed under special observation, where semiologic charac-
terization of pain, its study and follow-up are fundamental, 
since they will allow the clinician to suspect or dismiss a 
possible diagnosis of CP.

Between 41% and 86% of patients with CP develop DM 
during their lifetime (11). It is worth noting that in our study, 
22.2% of the patients already had DM, which is a significant 
finding due to the sample size and mean age. Other clinical 
manifestations of EPI, such as poor digestion, can cause 
chronic diarrhea or steatorrhea in 22.5 % of cases (35) and 
weight loss (36), which, after pain, were the most frequently 
reported characteristics in the present study. CP symptoms 
and signs in early stages of the disease can be nonspecific, 
including nausea, vomiting, constipation and abdominal 
distension (22), symptoms that were present in about two 
thirds of the patients included in this study. The isolated 
occurrence of these clinical signs may be caused by different 
diseases, a situation that would delay CP diagnosis.

Regarding its etiology, idiopathic CP was reported in 
more than half of the study population. In China a census 
conducted in 2018 in 2037 CP patients found that 80.2 % 
of cases were idiopathic, while the remaining 19.8 % were 
caused by alcohol consumption (35). These results are 
consistent with the findings of our study, where a quarter 
of patients reported chronic alcohol consumption, but 

Figure 1. Etiologies identified in the patients with CP.
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alcohol consumption was considered to be the cause of CP 
in only 11.0% cases, which suggests that alcohol is a factor 
that contribute to the development of CP, but is not exclu-
sive to it. The guidelines for the diagnosis and management 
of CP (7) recommend taking into account scales such as 
TIGAR-O (20) and M-ANNHEIM (34), which describe 
risk factors and etiologies. CP is developed from the inte-
raction of these factors (7, 19) and its clinical presentation 
is individual and different in each patient. According to 
several case series studies conducted worldwide, alcoho-
lic and idiopathic etiologies are the most frequent (1, 27, 
33, 35, 37, 38). Recent works have considered alcohol and 
tobacco use as the most influential factors for the develop-
ment of CP (1, 19, 27, 39, 40). This is consistent with the 
findings of the study by Wilcox et al (38), where an alcoho-
lic, idiopathic and genetic origin was determined for 41.9%, 
27.8% and 10.2% of cases, respectively. However, these 
results vary widely according to the habits and lifestyle of 
each population group analyzed.

Currently, it is known that up to 50% of patients classified 
as having idiopathic CP show mutations in the trypsin inhi-
bitor gene (SPINK1) or the cystic fibrosis transmembrane 
conductance regulator gene (CFTR), and that approxima-
tely 1% may have hereditary pancreatitis associated with 
cationic trypsinogen gene mutations (PRSS1) (41-44). 
The mutations above described predispose to a state of 
chronic inflammation that leads to pancreatic fibrosis (41, 
45, 46). The presence of these mutations was not evaluated 
in the present study possibly due to their high cost and lack 
of availability, a frequent situation in many health institu-
tions that contributes to the underdiagnosis of this etiology.

Imaging tests are sensitive in the presence of advanced sta-
ges of CP, but they are limited in terms of diagnosing during 
its early stages (7, 8, 18). CT, MRI, and MRCP were the 
diagnostic imaging tests most commonly used in this study, 
which is consistent with the recommendations made in the 
latest guidelines of the ACC (7). In addition, the frequency 
of imaging findings of atrophy (53.1 %), calcifications and 
pancreatic duct dilatation (49.0 %) reported when using 
these methods is similar to that what has been described in 
in international studies (54.0 % and 68.0 %, respectively) 
(18, 47). CT has a sensitivity of 75% for PC diagnosis (95% 
confidence interval [CI]: 66 %-83 %) (7, 8). Compared to 
MRI and MRCP, CT scan is the test of choice in patients 
with suspected PC due to its cost and availability.

MRI has a sensitivity of 78% (95% CI: 69%-85%) (7). 
It can provide high quality images of both the pancreatic 
parenchyma and the pancreatic duct system. Recently, 
the intravenous administration of secretin has been used 
during MRCP, as it allows observing the highest number of 
pancreatic duct branches, as well as duodenal filling, which 
is considered a dynamic marker of exocrine pancreatic 

Table 3. Imaging studies used for the diagnosis of CP*

Study n (%)

Abdominal X-ray 2 (2.5)

-- Pancreatic calcifications 2 (100)

Abdominal ultrasound 18 (22.2)

-- Gallstones in the gallbladder or the bile duct 6 (33.3)

-- Pancreatic atrophy 4 (22.2)

-- Pancreatic calcifications 2 (11.1)

-- Pancreatic duct stones 5 (27.8)

-- Pancreatic duct dilatation 5 (27.8)

MRI or MRCP 24 (29.6)

-- Gallstones in the bile duct 4 (16.7)

-- Pancreatic atrophy 14 (58.3)

-- Pancreatic calcifications 5 (20.8)

-- Pancreatic duct stones 8 (33.3)

-- Pancreatic duct dilatation 14 (58.3)

-- Pancreatic cysts 3 (12.5)

-- Pancreatic lobularity 3 (12.5)

Abdominal CT scan 25 (30.9)

-- Pancreatic atrophy 12 (48.0)

-- Pancreatic calcifications 12 (48.0)

-- Pancreatic duct stones 4 (16.0)

-- Pancreatic duct dilatation 10 (40.0)

-- Pancreatic cysts 3 (12.0)

EUS 12 (14.8)

-- Gallstones in the gallbladder or the bile duct 2 (16.7)

-- Pancreatic atrophy 5 (41.7)

-- Pancreatic calcifications 8 (66.7)

-- Pancreatic duct stones 6 (50.0)

-- Pancreatic duct dilatation 12 (100)

-- Pancreatic cysts 3 (25.0)

-- Pancreatic lobularity 6 (50.0)

Rosemont criteria in EUS 12 (14.8)

-- CP diagnosis 4 (33.3)

-- Suggestive of CP 7 (58.3)

-- Indeterminate criteria for CP 1 (8.3)

*n= 81.
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vented carrying out a complete and real time evaluation 
of all patients and led to the exclusion of many partici-
pants. Also, genetic testing was not performed due to 
its high cost and lack of availability. This is a gap to be 
narrowed in the future as technological advances and 
new diagnostic methods allowing a more comprehen-
sive evaluation of these patients are globalized.

CONCLUSION

The demographic characteristics of our study population 
are similar to those reported in international studies. Initial 
symptoms of CP are not specific, and they can be confused 
with functional disorders or, more frequently, with advan-
ced stages of the disease such as EPI and DM, this makes CP 
diagnosis a challenging task in clinical practice. Sometimes 
it is difficult to prove the existence of risk factors and the 
appropriate imaging study is not always available, which 
further favors its underdiagnosis. Given the high frequency 
of idiopathic PC, prospective studies aimed at determining 
risk factors and genetic variants associated with CP, in par-
ticular in young patients with no evident cause, are needed. 
The results reported here may contribute to the creation 
of local clinical scales that guide early studies in order to 
classify PC properly and timely, and, this way, improve the 
prognosis and quality of life of our patients.

function (8). According to the most recent guidelines, if 
normal findings are shown in the CT scan, but CP is highly 
suspected, a MRCP should be performed in order to eva-
luate changes in the pancreatic ducts (48).

The use of EUS is also indicated when CT scan, MRI or 
MRCP findings are normal, but clinical suspicion of CP is 
high (7). In the present study, EUS was used in 14.8% of 
patients; pancreatic duct dilatation was observed in all of 
them, and a suggestive diagnosis of CP, according to the 
Rosemont classification (49), was reported in most of them. 
This classification system includes 5 parenchymal and 5 duc-
tal criteria, and classifies CP as diagnosis, suggestive, indeter-
minate or normal (49). Although it has the highest sensiti-
vity compared to the other imaging studies (81%, 95% CI: 
70%-89%), it is an invasive method, it is not readily available 
and there may be interobserver differences (7).

The strength of this study is to highlight the clinical 
manifestations developed by patients with CP who 
visited a gastroenterology outpatient clinic at the local 
level: with advanced CP characterized by imaging fin-
dings, presence of comorbidities and symptoms. This 
information can be used when assessing patients in cli-
nical practice in order to establish clinical protocols that 
allow optimizing resources, making an early diagnosis 
and a reducing the burden of this disease. Limitations 
of the study include its retrospective nature, which pre-

REFERENCES

1.	 Muniraj T, Aslanian HR, Farrell J, Jamidar PA. Chronic 
pancreatitis, a comprehensive review and update. Part I: 
epidemiology, etiology, risk factors, genetics, pathophysio-
logy, and clinical features. Dis Mon. 2014;60(12):530-50. 
https://doi.org/10.1016/j.disamonth.2014.11.002

2.	 Steer ML, Waxman I, Freedman S. Chronic pancreatitis. 
N Engl J Med. 1995;332(22):1482-90. https://doi.
org/10.1056/NEJM199506013322206

3.	 Arango M LA, Díaz T CP, Caicedo Q CA, Ángel 
Rodríguez C. Estado actual del diagnóstico y manejo 
de la pancreatitis crónica. Revista Colombiana de 
Gastroenterologia. 2019;34(4):376-84. https://doi.
org/10.22516/25007440.301

4.	 Whitcomb DC, Frulloni L, Garg P, Greer JB, Schneider A, 
Yadav D, Shimosegawa T. Chronic pancreatitis: An inter-
national draft consensus proposal for a new mechanistic 
definition. Pancreatology. 2016;16(2):218-24. https://doi.
org/10.1016/j.pan.2016.02.001

5.	 Shimosegawa T, Kataoka K, Kamisawa T, Miyakawa H, 
Ohara H, Ito T, Naruse S, Sata N, Suda K, Hirota M, 
Takeyama Y, Shiratori K, Hatori T, Otsuki M, Atomi Y, 
Sugano K, Tanaka M. The revised Japanese clinical diag-

nostic criteria for chronic pancreatitis. J Gastroenterol. 
2010;45(6):584-91. https://doi.org/10.1007/s00535-
010-0242-4

6.	 Layer P, Yamamoto H, Kalthoff L, Clain JE, Bakken LJ, 
DiMagno EP. The different courses of early-and late-
onset idiopathic and alcoholic chronic pancreatitis. 
Gastroenterology. 1994;107(5):1481-7. https://doi.
org/10.1016/0016-5085(94)90553-3

7.	 Gardner TB, Adler DG, Forsmark CE, Sauer BG, Taylor 
JR, Whitcomb DC. ACG Clinical Guideline: Chronic 
Pancreatitis. Am J Gastroenterol. 2020;115(3):322-339. 
https://doi.org/10.14309/ajg.0000000000000535

8.	 Singh VK, Yadav D, Garg PK. Diagnosis and 
Management of Chronic Pancreatitis: A Review. JAMA. 
2019;322(24):2422-34. https://doi.org/10.1001/
jama.2019.19411

9.	 Mullady DK, Yadav D, Amann ST, O’Connell MR, 
Barmada MM, Elta GH, Scheiman JM, Wamsteker EJ, 
Chey WD, Korneffel ML, Weinman BM, Slivka A, Sherman 
S, Hawes RH, Brand RE, Burton FR, Lewis MD, Gardner 
TB, Gelrud A, DiSario J, Baillie J, Banks PA, Whitcomb 
DC, Anderson MA; NAPS2 Consortium. Type of pain, 



Rev Colomb Gastroenterol. 2021;36(1):30-38. https://doi.org/10.22516/25007440.56836 Original articles

19.	 Yadav D, Whitcomb DC. The role of alcohol and smo-
king in pancreatitis. Nat Rev Gastroenterol Hepatol. 
2010;7(3):131-45. https://doi.org/10.1038/nrgas-
tro.2010.6

20.	 Whitcomb DC, Group NAPS. Pancreatitis: TIGAR-O 
Version 2 Risk/Etiology Checklist With Topic Reviews, 
Updates, and Use Primers. Clin Transl Gastroenterol. 
2019;10(6):e00027. https://doi.org/10.14309/
ctg.0000000000000027

21.	 Etemad B, Whitcomb DC. Chronic pancreatitis: diag-
nosis, classification, and new genetic developments. 
Gastroenterology. 2001;120(3):682-707. https://doi.
org/10.1053/gast.2001.22586

22.	 Czul F, Coronel E, Donet JA. Una actualización de pancrea-
titis crónica: artículo de revisión. Rev Gastroenterol Perú. 
2017;37(2):146-55.	

23.	 Seicean A. Endoscopic ultrasound in chronic pan-
creatitis: where are we now? World J Gastroenterol. 
2010;16(34):4253-63. https://doi.org/10.3748/wjg.v16.
i34.4253

24.	 Issa Y, Kempeneers MA, van Santvoort HC, Bollen TL, 
Bipat S, Boermeester MA. Diagnostic performance of 
imaging modalities in chronic pancreatitis: a systematic 
review and meta-analysis. Eur Radiol. 2017;27(9):3820-44. 
https://doi.org/10.1007/s00330-016-4720-9

25.	 Sahai AV, Mishra G, Penman ID, Williams D, Wallace 
MB, Hadzijahic N, Pearson A, Vanvelse A, Hoffman BJ, 
Hawes RH. EUS to detect evidence of pancreatic disease 
in patients with persistent or nonspecific dyspepsia. 
Gastrointest Endosc. 2000;52(2):153-9. https://doi.
org/10.1067/mge.2000.107910

26.	 Lévy P, Domínguez-Muñoz E, Imrie C, Löhr M, 
Maisonneuve P. Epidemiology of chronic pancreati-
tis: burden of the disease and consequences. United 
European Gastroenterol J. 2014;2(5):345-54. https://doi.
org/10.1177/2050640614548208

27.	 Hirota M, Shimosegawa T, Masamune A, Kikuta K, Kume 
K, Hamada S, Kanno A, Kimura K, Tsuji I, Kuriyama S; 
Research Committee of Intractable Pancreatic Diseases. 
The seventh nationwide epidemiological survey for chronic 
pancreatitis in Japan: clinical significance of smoking habit 
in Japanese patients. Pancreatology. 2014;14(6):490-6. 
https://doi.org/10.1016/j.pan.2014.08.008

28.	 Lin Y, Tamakoshi A, Matsuno S, Takeda K, Hayakawa 
T, Kitagawa M, et al. Nationwide epidemiological sur-
vey of chronic pancreatitis in Japan. J Gastroenterol. 
2000;35(2):136-41. https://doi.org/10.1007/
s005350050026

29.	 Nikolic S, Dugic A, Steiner C, Tsolakis AV, Haugen Löfman 
IM, Löhr JM, Vujasinovic M. Chronic pancreatitis and the 
heart disease: Still terra incognita? World J Gastroenterol. 
2019;25(44):6561-70. https://doi.org/10.3748/wjg.v25.
i44.6561

30.	 Hsu MT, Lin CL, Chung WS. Increased Risk of Acute 
Coronary Syndrome in Patients With Chronic Pancreatitis: 
A Nationwide Cohort Analysis. Medicine (Baltimore). 

pain-associated complications, quality of life, disability 
and resource utilisation in chronic pancreatitis: a prospec-
tive cohort study. Gut. 2011;60(1):77-84. https://doi.
org/10.1136/gut.2010.213835

10.	 Wilcox CM, Yadav D, Ye T, Gardner TB, Gelrud A, Sandhu 
BS, Lewis MD, Al-Kaade S, Cote GA, Forsmark CE, Guda 
NM, Conwell DL, Banks PA, Muniraj T, Romagnuolo J, 
Brand RE, Slivka A, Sherman S, Wisniewski SR, Whitcomb 
DC, Anderson MA. Chronic pancreatitis pain pattern and 
severity are independent of abdominal imaging findings. 
Clin Gastroenterol Hepatol. 2015 Mar;13(3):552-60; quiz 
e28-9. https://doi.org/ 10.1016/j.cgh.2014.10.015

11.	 Malka D, Hammel P, Sauvanet A, Rufat P, O’Toole D, 
Bardet P, Belghiti J, Bernades P, Ruszniewski P, Lévy P. 
Risk factors for diabetes mellitus in chronic pancreatitis. 
Gastroenterology. 2000;119(5):1324-32. https://doi.
org/10.1053/gast.2000.19286

12.	 Lankisch PG, Löhr-Happe A, Otto J, Creutzfeldt W. 
Natural course in chronic pancreatitis. Pain, exocrine 
and endocrine pancreatic insufficiency and prognosis of 
the disease. Digestion. 1993;54(3):148-55. https://doi.
org/10.1159/000201029

13.	 Raimondi S, Lowenfels AB, Morselli-Labate AM, 
Maisonneuve P, Pezzilli R. Pancreatic cancer in chronic 
pancreatitis; aetiology, incidence, and early detection. Best 
Pract Res Clin Gastroenterol. 2010;24(3):349-58. https://
doi.org/10.1016/j.bpg.2010.02.007

14.	 Lowenfels AB, Maisonneuve P, DiMagno EP, Elitsur Y, 
Gates LK, Perrault J, Whitcomb DC. Hereditary pan-
creatitis and the risk of pancreatic cancer. International 
Hereditary Pancreatitis Study Group. J Natl Cancer Inst. 
1997;89(6):442-6. https://doi.org/10.1093/jnci/89.6.442

15.	 Nøjgaard C, Bendtsen F, Becker U, Andersen JR, Holst C, 
Matzen P. Danish patients with chronic pancreatitis have a 
four-fold higher mortality rate than the Danish population. 
Clinical Gastroenterology and Hepatology. 2010;8(4):384-
90. https://doi.org/10.1016/j.cgh.2009.12.016

16.	 Levy P, Milan C, Pignon JP, Baetz A, Bernades P. 
Mortality factors associated with chronic pancreatitis. 
Unidimensional and multidimensional analysis of a 
medical-surgical series of 240 patients. Gastroenterology. 
1989;96(4):1165-72. https://doi.org/10.1016/0016-
5085(89)91637-5

17.	 Yadav D, Timmons L, Benson JT, Dierkhising RA, Chari 
ST. Incidence, prevalence, and survival of chronic pan-
creatitis: a population-based study. Am J Gastroenterol. 
2011;106(12):2192-9. https://doi.org/10.1038/
ajg.2011.328

18.	 Conwell DL, Lee LS, Yadav D, Longnecker DS, Miller FH, 
Mortele KJ, Levy MJ, Kwon R, Lieb JG, Stevens T, Toskes 
PP, Gardner TB, Gelrud A, Wu BU, Forsmark CE, Vege SS. 
American Pancreatic Association Practice Guidelines in 
Chronic Pancreatitis: evidence-based report on diagnostic 
guidelines. Pancreas. 2014;43(8):1143-62. https://doi.
org/10.1097/MPA.0000000000000237



37Clinical and epidemiological description of patients with chronic pancreatitis treated at a quaternary care hospital in Cali, 2011-2017

WM, Kochman ML, Etemad B, Forsmark CE, Elinoff B, 
Greer JB, O’Connell M, Lamb J, Barmada MM; North 
American Pancreatic Study Group. Multicenter approach 
to recurrent acute and chronic pancreatitis in the United 
States: the North American Pancreatitis Study 2 (NAPS2). 
Pancreatology. 2008;8(4-5):520-31. https://doi.
org/10.1159/000152001

40.	 Yadav D, Hawes RH, Brand RE, Anderson MA, Money 
ME, Banks PA, Bishop MD, Baillie J, Sherman S, DiSario J, 
Burton FR, Gardner TB, Amann ST, Gelrud A, Lawrence 
C, Elinoff B, Greer JB, O’Connell M, Barmada MM, Slivka 
A, Whitcomb DC; North American Pancreatic Study 
Group. Alcohol consumption, cigarette smoking, and the 
risk of recurrent acute and chronic pancreatitis. Arch Intern 
Med. 2009;169(11):1035-45. https://doi.org/10.1001/
archinternmed.2009.125

41.	 Midha S, Khajuria R, Shastri S, Kabra M, Garg PK. 
Idiopathic chronic pancreatitis in India: phenotypic charac-
terisation and strong genetic susceptibility due to SPINK1 
and CFTR gene mutations. Gut. 2010;59(6):800-7. 
https://doi.org/10.1136/gut.2009.191239

42.	 Rosendahl J, Landt O, Bernadova J, Kovacs P, Teich 
N, Bödeker H, Keim V, Ruffert C, Mössner J, Kage A, 
Stumvoll M, Groneberg D, Krüger R, Luck W, Treiber M, 
Becker M, Witt H. CFTR, SPINK1, CTRC and PRSS1 
variants in chronic pancreatitis: is the role of mutated 
CFTR overestimated? Gut. 2013;62(4):582-92. https://
doi.org/10.1136/gutjnl-2011-300645

43.	 Zou WB, Tang XY, Zhou DZ, Qian YY, Hu LH, Yu FF, Yu 
D, Wu H, Deng SJ, Lin JH, Zhao AJ, Zhao ZH, Wu HY, 
Zhu JH, Qian W, Wang L, Xin L, Wang MJ, Wang LJ, Fang 
X, He L, Masson E, Cooper DN, Férec C, Li ZS, Chen JM, 
Liao Z. SPINK1, PRSS1, CTRC, and CFTR Genotypes 
Influence Disease Onset and Clinical Outcomes in Chronic 
Pancreatitis. Clin Transl Gastroenterol. 2018;9(11):204. 
https://doi.org/10.1038/s41424-018-0069-5

44.	 Pfützer RH, Barmada MM, Brunskill AP, Finch R, Hart 
PS, Neoptolemos J, Furey WF, Whitcomb DC. SPINK1/
PSTI polymorphisms act as disease modifiers in familial 
and idiopathic chronic pancreatitis. Gastroenterology. 
2000;119(3):615-23. https://doi.org/10.1053/
gast.2000.18017

45.	 Rosendahl J, Witt H, Szmola R, Bhatia E, Ozsvári B, Landt 
O, Schulz HU, Gress TM, Pfützer R, Löhr M, Kovacs P, 
Blüher M, Stumvoll M, Choudhuri G, Hegyi P, te Morsche 
RH, Drenth JP, Truninger K, Macek M Jr, Puhl G, Witt 
U, Schmidt H, Büning C, Ockenga J, Kage A, Groneberg 
DA, Nickel R, Berg T, Wiedenmann B, Bödeker H, Keim 
V, Mössner J, Teich N, Sahin-Tóth M. Chymotrypsin 
C (CTRC) variants that diminish activity or secretion 
are associated with chronic pancreatitis. Nat Genet. 
2008;40(1):78-82. https://doi.org/10.1038/ng.2007.44

46.	 Whitcomb DC, Gorry MC, Preston RA, Furey W, 
Sossenheimer MJ, Ulrich CD, Martin SP, Gates LK Jr, 
Amann ST, Toskes PP, Liddle R, McGrath K, Uomo G, 
Post JC, Ehrlich GD. Hereditary pancreatitis is caused by 

2016;95(20):e3451. https://doi.org/10.1097/
MD.0000000000003451

31.	 Gullo L, Stella A, Labriola E, Costa PL, Descovich G, Labò 
G. Cardiovascular lesions in chronic pancreatitis: a pros-
pective study. Dig Dis Sci. 1982;27(8):716-22. https://doi.
org/10.1007/BF01393767

32.	 Yadav D, Lowenfels AB. The epidemiology of pan-
creatitis and pancreatic cancer. Gastroenterology. 
2013;144(6):1252-61. https://doi.org/10.1053/j.gas-
tro.2013.01.068

33.	 Conwell DL, Banks PA, Sandhu BS, Sherman S, Al-Kaade 
S, Gardner TB, Anderson MA, Wilcox CM, Lewis MD, 
Muniraj T, Forsmark CE, Cote GA, Guda NM, Tian Y, 
Romagnuolo J, Wisniewski SR, Brand R, Gelrud A, Slivka 
A, Whitcomb DC, Yadav D. Validation of Demographics, 
Etiology, and Risk Factors for Chronic Pancreatitis in the 
USA: A Report of the North American Pancreas Study 
(NAPS) Group. Dig Dis Sci. 2017;62(8):2133-40. https://
doi.org/10.1007/s10620-017-4621-z

34.	 Schneider A, Löhr JM, Singer MV. The M-ANNHEIM clas-
sification of chronic pancreatitis: introduction of a unifying 
classification system based on a review of previous classifi-
cations of the disease. J Gastroenterol. 2007;42(2):101-19. 
https://doi.org/10.1007/s00535-006-1945-4

35.	 Hao L, Wang LS, Liu Y, Wang T, Guo HL, Pan J, Wang 
D, Bi YW, Ji JT, Xin L, Du TT, Lin JH, Zhang D, Zeng 
XP, Zou WB, Chen H, Xie T, Li BR, Liao Z, Cong ZJ, Xu 
ZL, Li ZS, Hu LH. The different course of alcoholic and 
idiopathic chronic pancreatitis: A long-term study of 2,037 
patients. PLoS One. 2018;13(6):e0198365. https://doi.
org/10.1371/journal.pone.0198365

36.	 Li BR, Pan J, Du TT, Liao Z, Ye B, Zou WB, Chen H, Ji JT, 
Zheng ZH, Wang D, Lin JH, Ning SB, Hu LH, Li ZS. Risk 
Factors for Steatorrhea in Chronic Pancreatitis: A Cohort 
of 2,153 Patients. Sci Rep. 2016;6:21381. https://doi.
org/10.1038/srep21381

37.	 Hirota M, Shimosegawa T, Masamune A, Kikuta K, 
Kume K, Hamada S, Kihara Y, Satoh A, Kimura K, 
Tsuji I, Kuriyama S; Research Committee of Intractable 
Pancreatic Diseases. The sixth nationwide epidemiological 
survey of chronic pancreatitis in Japan. Pancreatology. 
2012;12(2):79-84. https://doi.org/10.1016/j.
pan.2012.02.005

38.	 Wilcox CM, Sandhu BS, Singh V, Gelrud A, Abberbock JN, 
Sherman S, Cote GA, Al-Kaade S, Anderson MA, Gardner 
TB, Lewis MD, Forsmark CE, Guda NM, Romagnuolo 
J, Baillie J, Amann ST, Muniraj T, Tang G, Conwell DL, 
Banks PA, Brand RE, Slivka A, Whitcomb D, Yadav D. 
Racial Differences in the Clinical Profile, Causes, and 
Outcome of Chronic Pancreatitis. Am J Gastroenterol. 
2016;111(10):1488-96. https://doi.org/10.1038/
ajg.2016.316

39.	 Whitcomb DC, Yadav D, Adam S, Hawes RH, Brand 
RE, Anderson MA, Money ME, Banks PA, Bishop MD, 
Baillie J, Sherman S, DiSario J, Burton FR, Gardner TB, 
Amann ST, Gelrud A, Lo SK, DeMeo MT, Steinberg 



Rev Colomb Gastroenterol. 2021;36(1):30-38. https://doi.org/10.22516/25007440.56838 Original articles

based cohort study in Denmark. Am J Gastroenterol. 
2010;105(8):1876-83. https://doi.org/10.1038/
ajg.2010.193

49.	 Catalano MF, Sahai A, Levy M, Romagnuolo J, Wiersema 
M, Brugge W, Freeman M, Yamao K, Canto M, Hernandez 
LV. EUS-based criteria for the diagnosis of chronic 
pancreatitis: the Rosemont classification. Gastrointest 
Endosc. 2009;69(7):1251-61. https://doi.org/10.1016/j.
gie.2008.07.043

a mutation in the cationic trypsinogen gene. Nat Genet. 
1996;14(2):141-5. https://doi.org/10.1038/ng1096-141

47.	 Luetmer PH, Stephens DH, Ward EM. Chronic pan-
creatitis: reassessment with current CT. Radiology. 
1989;171(2):353-7. https://doi.org/10.1148/radio-
logy.171.2.2704799

48.	 Joergensen MT, Brusgaard K, Crüger DG, Gerdes AM, 
Schaffalitzky de Muckadell OB. Genetic, epidemiological, 
and clinical aspects of hereditary pancreatitis: a population-


