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ABSTRACT

Background and objective: No nation-wide epidemiological 
study on the incidence and prevalence of chronic pancreatitis (CP) 
had been thus far carried out in Spain. Our goal is to estimate 
the prevalence and incidence of CP, as well as to determine the 
diagnostic and therapeutic criteria used in Spanish pancreas units.

Methods: An observarional, descriptive study of hospital 
pancreas units in Spain. CP-related epidemiology, etiology, 
manifestations, diagnostic tests, functional complications, and 
treatments were all assessed using a structured questionnaire. 
Overall results were estimated by weighting cases in each site.

Results: Information was collected from six pancreas units 
with a sample frame of 1,900,751 inhabitants. Overall prevalence 
was 49.3 cases per 105 population (95 % CI, 46 to 52) and 
incidence was 5.5 cases per 105 inhabitant-years (95 % CI, 5.4 
to 5.6). Most common etiologies included tobacco and alcoholism, 
which were associated with three in every four cases. The most 
prevalent symptoms were recurring pain (48.8 %) and chronic 
abdominal pain (30.6 %). The most widely used diagnostic method 
was echoendoscopy (79.8 %), CT (computerized tomography) 
(58.7 %), and MRI (magnetic resonance imaging)/MRCP (magnetic 
resonance cholangiopancreatography) (55.9 %). Most prevalent 
morphologic findings included calcifications (35 %) and pseudocysts 
(27 %). Exocrine (38.8 %) and endocrine (35.2 %) pancreatic 
insufficiency had both a similar frequency. Treatments used were 
rather heterogeneous among sites, with enzyme replacement 
therapy (40.7 %) and insulin (30.9 %) being most commonly used.

Conclusions: Pancreas units amass a significant number of 
both prevalent and incident CP cases. Patients seen in these units 
share a similar typology, and differences between units are greater 
regarding diagnostic and therapeutic strategies.

Key words: Chronic pancreatitis. Sanitary surveys. Hospital 
units. 

INTRODUCTION

In a recent review (1) on the epidemiology and socio-
economic impact of chronic pancreatitis (CP), the authors 
noted the scarcity of multicenter studies estimating the 
incidence and prevalence of this disease in a defined, rep-
resentative population. Results to this day showed a wide 
heterogeneity in prevalence and incidence figures accord-
ing to region and study date. Problems regarding epidemio-
logic studies on CP are emphasized by difficulties in estab-
lishing a definite diagnosis of the condition, which render 
chronic pancreatitis a clearly underdiagnosed disease.

As of today 14 multicenter studies have been published, 
particularly in European (2-9) and Asian (10-14) countries, 
with only one reported in the US (15). Of all 14 studies, 
six used the hospital registries available in their countries 
as information source (1,2,5,7,9,15).

Overall, the annual incidence of CP per 100,000 popu-
lation is 6 to 7 cases in Europe, 7 to 8 cases in the United 
States, and 5 to 14.4 cases in Asia (only Japan provides 
incidence values) (11,12). As regards CP, prevalence is 
more variable than incidence, even in the same country: 
China has figures ranging from 3.1 to 13.5 cases per 105 
population (14). The prevalence in Japan is estimated as 
35.5 cases per 105 population (11), and in Europe oscillates 
between 13 cases per 105 population in Finland (3) and 
26.4 cases per 105 population in France (6). These data 
reflect the difficulties entailed by CP diagnosis and long-
term patient follow-up.
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While the incidence of CP may be relatively well esti-
mated based on patients admitted for flare-ups or through 
databases at endoscopy or radiology units (computed 
tomography, magnetic resonance pancreatography), its 
prevalence is definitely challenging. In fact, many of these 
patients are not followed up by hospital departments but 
by primary care practitioners, which renders these patients 
less visible for epidemiologic studies. Bearing in mind that 
the mean survival of patients diagnosed with CP is 20 years 
(16,17), reported prevalence figures –between 3 and 35 
cases per 105 inhabitants– are far removed from the values 
expected for a reported incidence of 5 to 14 cases per 105 
inhabitants per year.

No nation-wide epidemiologic study has been thus far 
performed in Spain on the incidence and prevalence of CP. 
The Sociedad Española de Patología Digestiva (SEPD) has 
established a CP task force with the goal of promoting the 
setup of a prospective registry of patients in order to esti-
mate the incidence and prevalence of the disease, to char-
acterize the diagnostic criteria used in its identification, 
and to explore associations with a variety of risk factors.

A multicenter survey of Spanish hospitals with specific 
pancreatic health care services was initially performed to 
estimate the prevalence and incidence of attended chronic 
pancreatitis patients, as well as the diagnostic and thera-
peutic criteria used.

MATERIAL AND METHODS

Study design 

An observational, descriptive study of hospital pancreas 
units in Spain. 

Inclusion criteria

Units specialized in the health care of pancreatic condi-
tions for at least 5 years were included, regardless of their 
organic dependence on gastroenterology departments.

Measurements

The following domains were assessed with a structured 
16-item questionnaire:

–  Epidemiology of chronic pancreatitis in the geo-
graphic areas served by each hospital: The number 
of both currently identified patients (prevalent cases) 
and of patients identified in 2011 (incident cases) was 
estimated. Prevalence and incidence were estimated 
according to population size in each reference area. 
Similarly, mortality in the same period –both related 
to chronic pancreatitis and from all causes– was also 
estimated. 

–  Chronic pancreatitis etiology: Each respondent pro-
vided the frequency of the various chronic pancre-
atitis etiologies identified for the patients cared for 
in their unit. The following etiologies were distin-
guished in accordance to the TIGAR-O etiopathogen-
ic classification (18): Toxic (alcohol and/or tobacco), 
hereditary (PRSS1), genetic because of SPINK1 or 
CFTR mutation, autoimmune, obstructive, severe 
and/or recurring acute pancreatitis, metabolic (CRF, 
hypercalcemia), and idiopathic.

–  Manifestations: The most prevalent presentation 
among attended patients was estimated according to 
symptom frequency.

–  Diagnostic procedures used: Abdominal ultrasounds, 
CT, MRI/MRCP, echoendoscopy (EUS), fecal elas-
tase, and other. These procedure are not exclusive, 
hence more than one may be used for a given patient.

–  Local complications: The proportion of patients 
developing pseudocysts, biliary stenosis, duodenal 
stenosis, and vascular complications (thrombosis 
of the porto-splenic axis and pseudoaneurysm) was 
collected. In addition, the frequency of chronic calci-
fying pancreatitis as a token of advanced disease was 
specifically probed.

–  Functional complications: The prevalence of exo-
crine and/or endocrine insufficiency was calculated 
based on the methods usually applied by each site.

–  Frequency of use for various therapeutic approach-
es: Including the drug therapies, endoscopic treat-
ments, and surgical procedures available for these 
patients.

Data analysis strategy

Epidemiologic data were estimated according to the 
area served by each institution. Prevalence and incidence 
estimates for chronic pancreatitis were expressed as cas-
es per 100,000 inhabitants, with the corresponding 95 % 
confidence intervals.

Clinical characteristics were reported as relative fre-
quencies (%) for ach site, and using weights related to 
patient numbers in overall calculations.

Calculations were performed using the PSW 18.0 (SPSS 
Inc) and EPIDAT 3.1 (OPS/Xunta de Galicia) software 
packages.

RESULTS

Six pancreas units were recruited with a global sample 
frame of 1,900,751 inhabitants (Fig. 1). The overall prev-
alence was 49.3 cases per 105 inhabitants (95 % CI: 46 
to 52 cases per 105 inhabitants), with a variance of 25 to 
85 cases per 105 inhabitants among units (Table I). Inci-
dence in 2011 involved 5.5 cases per 105 inhabitants per  
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Fig. 1. Pancreas units selected. 1. Agencia Sanitaria Costa del Sol. 2. 
Hospital Clínico de Valencia. 3. Hospital Clínico Universitario de Santiago 
de Compostela. 4. Hospital Universitario Araba- Sede Txagorritxu. 5. 
Hospital Universitario Morales Meseguer. 6. Hospital General Universitario 
de Alicante.

year (95 % CI: 5.4 to 5.6 per 105 inhabitants per year) with 
variations that paralleled those seen regarding prevalence. 
Disease-related mortality was low (8 cases: 0.8 %), and 
mortality from other causes was slightly higher (26 cases: 
2.8 %).

The etiological distribution of cases does not differ 
significantly between sites. Thus, the most common eti-
ology was toxicity (tobacco and/or alcohol), which was 
considered to be the cause of disease for three in every 
four chronic pancreatitis patients. The remaining etiologies 
were much less common, as shown in table II. The cause of 
disease cannot be established in 12.1 % of cases (idiopathic 
chronic pancreatitis).

Most prevalent symptoms included recurring pain, with 
flare-ups (48.8 %) and painless periods in between, fol-
lowed by chronic abdominal pain (30.6 %). Chronic diar-
rhea, as a symptom consistent with exocrine pancreatic 

insufficiency, is seen in around one in every five patients 
(21.5 %). On the other hand, 4.7 % of patients manifest 
vomiting. 

The extent to which diagnostic confirmation methods 
were used was highly heterogeneous from one unit to the 
next (Fig. 2). The most commonly used approach was EUS 
(weighted frequency of 79.8 %), followed by CT (58.7 %), 
MRI/MRCP (55.9 %), fecal elastase testing (43.1 %), and 
abdominal ultrasounds (38.7 %).

Most prevalent local complications included calcifica-
tions (35 %) and pseudocysts (27 %) (Table III). Among 
functional complications exocrine (38.8 %) and endocrine 
(35.2 %) pancreatic insufficiency occurred with a similar 
rate.

In addition to replacement therapies for exocrine and 
endocrine pancreatic insufficiency, 21.7 % of patients 
received opioid painkillers, 20.2 % required some sort of 
surgical procedure, whether bypassing or resective, and 
9.4 % of patients underwent some sort of endoscopic treat-
ment (Table IV).

Table I. Prevalence and incidence of chronic pancreatitis cases diagnosed in pancreas units at six Spanish hospitals

Pancreas unit
Prevalence

Cases per 105 inhabitants
Incidence 2011

Cases per 105 inhab./years

Agencia Sanitaria Costa del Sol. Marbella, Málaga. Spain 30.0 4.4

Hospital Clínico de Valencia. Valencia, Spain 57.1 4.9

Hospital Clínico Universitario de Santiago. Santiago de Compostela, A Coruña. Spain 86.1 6.9

Hospital Universitario Araba – Txagorritxu. Álava, Vitoria. Spain 37.9 12.6

Hospital Universitario Morales Meseguer. Murcia, Spain 36.9 3.1

Hospital General Universitario de Alicante. Alicante, Spain 25.0 2.5

Total
49.3

(95 % CI: 46-52)
5.5 

(95 % CI: 5.4-5.6)

Table II. Frequencies for the various etiologies of chronic 
pancreatitis cases diagnosed in pancreas units at six 

Spanish hospitals

Etiology Estimated prevalence

Tobacco, alcoholism 74.8 %

Idiopathic 12.1 %

Severe and/or relapsing acute pancreatitis 8.4 %

Genetic – CFTR 5.7 %

Obstructive 4.5 %

Autoimmune 3.9 %

Genetic – SPINK1 1.99 %

Metabolic (CRF, hypercalcemia) 1.9 %

Hereditary (PRSS1) 1.07 %

Results expressed as % of total patients. Estimated prevalence: Weighting by 
patient numbers in each site.
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DISCUSSION

We report here the data from a multicenter survey 
to assess the epidemiology and clinical management of 
chronic pancreatitis patients in Spanish institutions with 
specific pancreas units. In this paper we show that, despite 
its being restricted to monographic units in one country, 
both the incidence and most particularly the prevalence 
of chronic pancreatitis is significantly variable. Alcohol 
ingestion and tobacco smoking represent the risk factor 
most commonly associated with the disease, which most 
commonly presents with abdominal pain, whether relaps-
ing or chronic. A high percentage of patients cared for 
in specialized pancreas units in our country have com-
plications and both structural and functional evidence 
of advanced disease. Lastly, heterogeneity is significant 
regarding diagnostic procedures and therapeutic approach-
es among the various sites.

Chronic pancreatitis is clearly an underdiagnosed con-
dition. Most diagnostic criteria considered specific for the 
disease, including duct irregularity and dilation, paren-
chymal atrophy, calcifications, and pseudocysts, are late 
findings, hence early chronic pancreatitis is currently an 

uncommon diagnosis. On the other hand, symptoms such 
as epigastric pain, dyspepsia, or an irritable bowel-like 
syndrome are nonspecific and require a high degree of 
suspicion in order to establish a diagnosis (19,20). This 
accounts for the fact that, even in the specialized pancreas 
units included in the study, most diagnosed patients present 
with recurring pain in the setting of exacerbations, where 
diagnostic suspicion is straightforward. On the other hand, 
the presence of risk factors for chronic pancreatitis also 
increases suspicion, and therefore renders diagnosis easier. 
This is why, in the present study, most cases are associat-
ed with alcohol drinking and tobacco smoking, whereas 
recent series in other countries reveal lower rates of toxic 
etiologies as the etiopathogenic understanding of the dis-
ease increases (21-24). The result of the diagnostic chal-
lenge still entailed by chronic pancreatitis is the differing 
prevalence in surveyed areas, which oscillates from 25 to 
86 cases per 100,000 population with no differences in tox-
ic or dietary habits to account for it. Furthermore, consid-
ering that mean survival is 20 years following a diagnosis 
with chronic pancreatitis, the incidence of 5.5 cases per 105 
inhabitants per year is associated with a prior prevalence 
of 110 cases per 105 inhabitants, which is clearly higher 
than found in the present study.

Compared to prior studies in other countries, our results 
are similar regarding incidence though clearly higher for 
prevalence (1-15). In the study by Levy et al. (6), which 
because of its design and its being performed in a coun-

Fig. 2. Frequency of use for the various chronic pancreatitis diagnostic 
procedures used in pancreas units at six Spanish hospitals.

Table III. Morphological findings in chronic pancreatitis 
cases diagnosed in pancreas units at six Spanish hospitals

Morphological finding Estimated prevalence

Calcification 35.0 %

Pseudocysts 27.0 %

Biliary stenosis 8.9 %

Duodenal stenosis 5.4 %

Thrombosis of the porto-splenic axis 7.8 %

Pseudoaneurysm 1.4 %

Results expressed as % of total patients. Estimated prevalence: Weighting by 
patient numbers in each site.

Table IV. Treatments used for chronic pancreatitis cases diagnosed in pancreas units at six Spanish hospitals

Estimated prevalence Range (min., max.)

Enzyme replacement therapy 40.7 % 29.4 to 75.9 %

Insulin 30.9 % 17.3 to 67.5 %

Opioid painkillers 21.7 % 1.5 to 70 %

Surgery (bypassing/resective) 20.2 % 4.8 to 60.0 %

Endoscopic treatment (stenting and/or duct or collection drainage) 9.4 % 4.8 to 26.7 %

Results expressed as % of total patients. Estimated prevalence: Weighting by patient numbers in each site.
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try akin to ours may be considered most appropriate for a 
comparison with our findings, the authors requested from a 
significant proportion of French gastroenterologists infor-
mation on the number of visits for chronic pancreatitis 
during a 3-month period, and the number of newly diag-
nosed cases during the same lapse. Whereas the estimated 
incidence of the condition was 7.8 cases per 105 inhab-
itants per year, superior to that in the present study, the 
prevalence was clearly lower at only 26.4 cases per 105 
inhabitants (6). This divergence is at least partly accounted 
for by the sample of surveyed specialists in each study, 
general gastroenterologists in the study by Levy versus 
specific pancreas unit specialists in our research, which 
entails varying adherence to patient follow-up. It must be 
highlighted that, despite its likely being inferior to actual 
figures, the prevalence found in the present study is more 
in accordance with incidence figures as compared to the 
study by Levy and colleagues (6), hence they most proba-
bly represent the actual prevalence of this condition more 
accurately.

Of note in the present study is the fact that, despite the 
availability of national clinical guidelines on this disease 
(25,26) and the inclusion of only specialized pancreas 
units, the use of diagnostic procedures is highly variable. 
In fact, methods such as abdominal sonography, abdom-
inal CT or fecal elastase testing are used for 100 % of 
patients in some centers but hardly ever or never in oth-
ers. This reflects distinct habits and protocols for the 
diagnostic approach of this disease, besides a different 
availability of the various methods. However, none of 
the above methods is highly sensitive for the diagnosis of 
chronic pancreatitis, particularly in non-advanced stages 
(27,28). Therefore, the variability of methods considered 
nowadays of choice for the diagnosis of non-calcifying 
chronic pancreatitis, including MRCP/MRI and EUS 
(29-33), which are used with a range of 22 % to 100 % 
and 50 % to 92 %, respectively, is even more remark-
able. Anyway, since the effectiveness of both tests is 
superimposable in expert groups, the use of either one 
likely reflects their availability in each of the participat-
ing centers. As these centers were chosen because of 
their experience and patient load as regards this disease, 
such variability demonstrates there is a need for clinical 
guidelines on the diagnosis of chronic pancreatitis, both 
to enhance clinical suspicion and to help use appropriate 
diagnostic procedures.

Similarly to the above regarding diagnosis, the thera-
peutic approach is highly divergent from one site to the 
next. This is less obvious regarding the use of pancreat-
ic enzymes and insulin to treat exocrine and endocrine 
pancreatic insufficiency than in pain management. In this 
regard, the frequent use of opioid analgesics is inversely 
proportional to the frequency of surgery, which is most 
likely related to the expertise of each center’s surgical team 
in the management of this condition. Also noteworthy is 
the low frequency of the endoscopic approach for these 

patients, lower than 10 %, with only two centers using 
this procedure more routinely (in 19.7 % and 26.7 % of 
patients, respectively). This fact is surely consistent with 
the expertise of endoscopy teams regarding therapeutic 
pancreatic endoscopy, as well as the increasingly higher 
frequency of conservative management choices for these 
patients. 

The primary limitation of the present study is its obser-
vational design based on data collection via a question-
naire, which may result in some information bias. Most 
data were provided by each unit’s head, and their quality 
and accuracy greatly depend on the availability of local 
registries to facilitate data collection. Nevertheless, regard-
ing unexpected or conflicting data we contacted the provid-
er for confirmation or amendment. Furthermore, restricting 
the study to centers with highly experienced pancreas units 
should result in highly accurate figures for our country’s 
population. Finally, this study methodology has been com-
monly applied in prior epidemiological studies on chronic 
pancreatitis.

Our results provide highly relevant information for the 
understanding of chronic pancreatitis in Spain. On the 
one hand, they should serve as reference for centers and 
regions with no or newly set up pancreas units. On the 
other hand, they show the relevant effort still needed to 
make knowledge on this condition widespread. The sig-
nificant inter-unit variability of results, both in the epide-
miological and clinical practice aspects, reveals a need for 
the development of chronic pancreatitis-specific clinical 
practice guidelines. Furthermore, results are compelling 
as regards the need to increase awareness and diagnostic 
suspicion in order to solve, to the extent possible, the rel-
evant underdiagnosis of this disease.

To conclude, chronic pancreatitis is a disease that in our 
setting has a prevalence of 55.8 cases per 100,000 inhabi-
tants. Alcohol drinking and tobacco use are the most com-
monly associated risk factors, and may help increase the 
degree of diagnostic suspicion. Variability in diagnostic 
and therapeutic approaches is significant among pancreas 
units in our country, which reveals a need for the develop-
ment of disease-specific clinical practice guidelines.
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