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Abstract

 Objectives—Historically, chronic pancreatitis (CP) was considered a disease of alcoholic 

males, but recent data suggest its etiology to be complex. To better understand CP in women, we 

compared data on women and men with CP in a large, prospectively ascertained multicenter US 

cohort.

 Methods—CP patients enrolled in the NAPS2 Continuation and Validation study (NAPS2-CV) 

were studied. Information on demographics, etiology, risk factors, phenotype and treatment(s) 

utilized was obtained from detailed questionnaires completed by patients and physicians. Results: 

Of 521 cases, 45% were women. Women were significantly (p<0.05) less likely to have alcohol 

etiology (30 vs. 58.5%) and more likely to have non-alcoholic etiologies (idiopathic 32 vs. 18%, 

obstructive 12 vs. 2.4%, genetic 12.8 vs. 7.3%). Demographics, pain experience, morphologic 

findings, exocrine and endocrine insufficiency, CP-related disability, use of medical therapies were 

mostly similar in both sexes. Sphincterotomy (biliary 33 vs. 24%, pancreatic 38 vs. 28%, p<0.05) 

was performed more frequently in women, while cyst/pseudocyst operations were more common 

in men (6.6 vs. 2.6%; p=0.02).

 Conclusions—The majority of CP cases in women are from nonalcoholic etiologies. In 

contrast to many other chronic diseases, clinical phenotype of CP is determined by the disease and 

is independent of sex.
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 Introduction

Chronic pancreatitis (CP) has traditionally been considered to be a disease of males who are 

heavy drinkers. As such, the characteristic of CP in women remain obscure, especially 

women who do not drink to excess, as they did not fit the profile of a classic CP patient. 

More recent studies suggest that the prevalence of women among patients with CP may be 

more common than previously believed1-4. The recognition of genetic predisposing factors, 

smoking as an independent risk factor and etiologies other than alcohol indicates that 

clinical recurrent acute (RAP) and CP reflect complex gene-environment interactions in a 

diverse population rather than the direct effects of excess alcohol in men 3,5,6.

Sex-based differences in clinical presentation, evaluation and management and the use of 

health care services have been recognized for many diseases7-10. It can therefore be 

hypothesized that awareness of CP as a possibility in men may bias pancreas specific work-

up while multi-organ screening for vague/poorly defined pains in women may lead to 

detection of milder or earlier forms of CP in women. Attitudes towards medical and surgical 

therapies may differ by sex, as may attitudes and attention to changes in weight. There could 
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potentially be differences in the use of medical therapies or interventions based on gender 

due to provider and patient biases.

The clinical presentation and natural history of CP differs based on etiology11-13. While 

differences in exposure to environmental risk factors (alcohol, smoking) between women 

and men with CP are recognized6,14, it is unclear whether clinical presentation, diagnosis 

and therapies used in women with CP differs from men independent of disease etiology. The 

NAPS2-CV study provides empiric data from a large multicenter prospective cohort to test 

hypotheses about possible differences in the clinical presentation, morphologic changes in 

the pancreas and treatment strategies for CP in women and men and potential biases that 

may exist based on sex.

 Methods

 NAPS2-CV study

The NAPS2-CV study was conducted to ascertain a replication cohort for a genome-wide 

association study for the original NAPS2 cohort15,16. The NAPS2-CV study prospectively 

enrolled patients with established CP (n=521), RAP (n=89) and controls (n=188) from 13 

US centers from 2008 - 2011. The details of the definitions and methodologies for the 

NAPS2 and NAPS2-CV studies have been published previously16,17. The study was 

approved by the Institutional Review Board at each participating center and all patients 

provided informed consent prior to enrollment.

 Definition of CP and Questionnaires

CP was defined by the presence of definitive changes on imaging studies - computerized 

tomography [CT] scan, Magnetic resonance imaging [MRI]/Magnetic Resonance 

Cholangiopancreatography [MRCP], Endoscopic Retrograde Cholangiopancreatography 

[ERCP] [Cambridge classification] or Endoscopic ultrasound (EUS; presence of 5 or more 

findings or presence of calcifications) or histology. Two sets of questionnaires were used to 

collect detailed information, one administered to patients by a trained research coordinator 

and the other completed by the enrolling physician. The patient questionnaires collected 

information on demographics, personal and family history, exposure to alcohol and tobacco, 

pain experience, quality of life, and medication use. The enrolling physician provided 

information on disease phenotype including information on age at onset and diagnosis of CP, 

pain patterns, exocrine and endocrine insufficiency, most likely etiology, TIGAR-O risk 

factors18, findings on imaging studies, treatments tried and their perceived effectiveness.

 Data elements for the current study

In this study, we analyzed data on the 521 patients with CP enrolled in the NAPS2-CV 

study. Comparisons were made between men and women for demographic factors, age of 

onset of symptoms, diagnosis and enrollment, body mass index (BMI) (maximum during 

lifetime and at the time of enrollment), physician defined etiology, TIGAR-O risk factors 

identified by physician, presence and pattern of pain in the year preceding enrollment as 

reported by the patient, use of pain medication as identified by the enrolling physician, 

morphological changes in the pancreas on imaging studies, exocrine and endocrine 
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insufficiency and treatment(s) used until the time of enrollment according to the enrolling 

physician.

 Statistics

Descriptive analyses are presented as proportions for categorical data and median and 

interquartile range (IQR) for continuous data. Bivariate comparisons were performed based 

on sex using chi-squared or Fischer's exact test for categorical data and Student's-t test or 

Mann-Whitney-U test for continuous data. As an a-priori, data was analyzed after 

stratification by physician defined etiology. Due to limited number of significant results on 

bivariate analyses, mainly within subgroups of patients, stratified analyses by relevant 

variables was performed and a multivariate model was deferred. Data analysis was 

performed using SAS version 9.3. Two-tailed p-values <0.05 were considered statistically 

significant.

 Results

 Demographics

Of 521 subjects, 235 (45%) were women, and the proportion of women was ≥40% at 8/13 

centers (Figure 1). The median age at the onset of symptoms, diagnosis of CP and 

enrollment was similar in men and women (Table 1). Caucasians were predominant among 

both sexes (90% in women, 85% in men). The maximum lifetime BMI was at the upper 

limit of “overweight” range and at enrollment it was close to normal in both sexes. The 

maximum or current BMI and the difference between these was similar in men and women.

 CP Etiology

As we have reported previously, physician defined etiology of CP varied significantly 

between men and women3. In men with CP, physicians identified alcohol as the primary 

etiology when compared with women (58.5 vs. 30.2%, p<0.001). In contrast, physicians 

identified non-alcohol related etiologies more often in women when compared with men 

(idiopathic - 31.5 vs. 18.2%, obstructive - 12.3 vs. 2.4%, genetic - 12.8 vs. 7.3%). Racial 

distribution within etiologies was similar in men and women (i.e. equal proportion of men 

and women with alcohol and non alcohol-related etiologies were Caucasian). The 

distribution of risk factors based on TIGAR-O classification in men and women is shown in 

Table 2. Similar to physician-defined etiology, differences were observed between men and 

women, with a lower fraction of women having alcohol and tobacco exposure, and a higher 

fraction of them having idiopathic and obstructive risk factors.

 Morphology, Exocrine and Endocrine insufficiency

Overall, the prevalence of calcifications, exocrine and endocrine insufficiency in CP patients 

was 55 %, 49 % and 36 % respectively. Men had a higher prevalence of each of these when 

compared with women, although a significant difference was noted only for the prevalence 

of calcifications (Table 3). After stratification by etiology, the difference seem to be driven 

by a higher prevalence of calcifications, exocrine and endocrine insufficiency among men 

with idiopathic CP, which was not statistically significant due to smaller sample sizes.
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 Pain, Pain Patterns and Narcotic use

Of the 521 CP patients, 84% reported having pain related to CP in the year preceding 

enrollment. An equal proportion of men and women reported having abdominal pain related 

to CP (Table 4). The distributions for pain patterns and the use of pain medications was 

similar in men and women, overall and after stratification by etiology with the exception of 

obstructive etiology. Women with obstructive etiology were more likely to have constant 

pain (64% vs. 40%) and severe pain (82% vs. 40%) than men which explains the increased 

use of pain medications in women in this subgroup (79% vs. 60%). Due to a small sample 

size for both sexes in this subgroup, especially men, the results should be considered 

preliminary.

 Medical, endoscopic and surgical therapy

Medical therapy was commonly used. Oral Pancreatic enzyme replacement therapy (PERT) 

was used in 69%, vitamins/antioxidants in 28%, octreotide in 2% and celiac plexus block in 

5% patients (Table 5). The proportion of patients in whom PERT (67 vs. 70%, p=0.45) 

vitamins and/or antioxidants (27 vs. 29%, p0.48), Octreotide (1% vs. 3%, p=0.31) and celiac 

plexus block (6% vs. 4%, p=0.35) was used was similar in women and men (Table 5).

In contrast to medical therapy, endoscopic therapy was used much less frequently. Any 

endoscopic therapy was used in 269 (52 %) patients: biliary sphincterotomy in 147 (28 %), 

pancreatic sphincterotomy in 168 (32 %), bile duct stenting in 60 (12 %), pancreatic duct 

stenting in 152 (29 %) and pancreatic duct stone removal in 29 (6 %). Biliary and pancreatic 

sphincterotomy was preformed more frequently in women when compared with men, a 

difference mainly attributable to its use in patients with idiopathic CP. In idiopathic CP 

patients, pancreatic duct stenting was used more frequently for RAP in men and was 

perceived to be more effective for pain in women (Table 5).

Similar to endoscopic therapy, surgery was performed less often in CP patients when 

compared with medical therapy (Table 5). The most commonly performed operation was 

cholecystectomy (30%) while specific operations for the pancreas (pancreas resection 11%, 

drainage 6%, cyst operation 5%, surgical sphincterotomy 3%) were performed less 

frequently. Cholecystectomy was performed more frequently in women than men (38 vs. 

23%, p<0.001), overall and in subsets of patients with alcoholic and idiopathic CP. Cyst/

pseudocyst operations were more common in men than in women (6.6 vs. 2.6%; p=0.02), a 

difference mainly seen in patients with alcoholic CP.

 Discussion

The NAPS2 cohort represents the largest US study of prospectively ascertained patients 

comparing the clinical phenotype, etiology and treatment strategies utilized in men and 

women with established CP. Our primary finding is that the demographic profile, 

symptomatology, morphologic findings, disease-related morbidity and disability in women 

with CP are generally similar to men. The major difference noted was in the etiology of CP, 

with alcohol and tobacco being predominant in men, whereas idiopathic and obstructive 

etiologies predominated in women. We noted some differences in the use of pain 
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medication, treatments tried, but these were related more to the etiology of CP rather than 

sex.

The prevalence of women with CP in the NAPS2-CV study replicates our initial report from 

the NAPS2 dataset 3. It is reassuring that the prevalence of women in the NAPS2 cohort was 

not much different than the results of three recent population studies from the US1,2,19. We 

have previously discussed potential reasons for a lower prevalence of patients with alcohol 

etiology in the NAPS2 studies14 when compared with several cohorts from other regions of 

the world11-13,20-26. While these reasons are also the likely explanations for a higher 

prevalence of women in the NAPS2 cohort, future studies should evaluate whether there are 

other potential explanations for these observation.

Our primary finding was that the demographic distribution of onset of symptoms, diagnosis, 

history of acute or recurrent acute pancreatitis, pain in the year preceding enrollment, 

pancreatic exocrine and endocrine insufficiency and morphological findings are similar in 

men and women, suggesting an unbiased approach to the diagnosis and management of CP 

among expert physicians. Although the proportion of men who were on constant narcotics 

for pain was somewhat higher, the presence and pattern of pain and the need for pain 

medications was similar in women when compared with men. Moreover, CP related 

disability was also similar in both sexes. These findings suggest that the clinical phenotype 

of CP is related to disease etiology and complications rather than sex.

Alcohol remained the primary etiology men, but not women. Contributing factors may 

include a higher proportion of men in the population at-risk and heavy drinkers compared to 

women27. Although the lifetime risk of pancreatitis in very heavy drinkers is relatively 

low 28,29, additional factors appear to markedly increase risk in drinkers. We previously 

identified the high-risk CLDN2 locus on the X chromosome, which increases the risk of 

alcoholic men who are hemizygous for the risk allele, while the risk in woman, with two 

chromosomes, is significantly lower15. Cigarette smoking is positively correlated with 

alcohol drinking, and the risk of CP in subjects who both smoke and drink appear to be 

higher than either factor alone14. Finally, the risk of CP in subjects with both habits is also 

increased with variants in the chymotrypsinogen C gene (CTRC)30.

Non-alcohol etiologies, mainly idiopathic, and to some extent obstructive and genetic, were 

predominant in women. One potential explanation for this would be a lower prevalence of 

exposure to traditional risk factors associated with CP, i.e. alcohol and tobacco smoking6,14. 

Consequently, physicians may be more likely to perform additional testing, e.g. genetic 

testing or MRCP than men to uncover potential etiologies. With the exception of established 

genetic causes of CP, the definitive role of certain risk factors, e.g. pancreas divisum or 

sphincter of oddi remains uncertain. Previous studies reported no gender differences in 

distribution of early and late onset idiopathic CP11. In contrast, we found more women to 

have late-onset idiopathic CP. This could potentially be related to the onset and diagnosis of 

CP between 40-60 years of age in general and to a higher prevalence of women in our study.

The use of vitamins and antioxidants was reported to be higher and for biliary stenting lower 

in the NAPS2-CV study when compared with the original NAPS2 study. Otherwise, the 
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utilization of different therapies was generally similar in the NAPS2-CV study validating 

findings of the original NAPS2 study31,32. We did not find any significant differences in the 

use of medical therapies between women and men. However, a significantly higher fraction 

of women were treated with endotherapy (biliary and pancreatic sphincterotomy) when 

compared with men. After stratification, this observation was attributable to differences in 

patients with idiopathic CP. The reasons for increased use of these endoscopic therapies in 

women are unclear and should be explored in future studies. Potential explanations may 

include physician bias with regard to expected benefits, lack of other definitive treatment 

options and a lack of behavior modification approaches that can be suggested to women. 

Cholecystectomy was performed more commonly in women. Although the reason is 

unknown, this finding may be independent of CP. The prevalence of cholelithiasis is higher 

in women when compared with men33 and cholecystectomy is often performed after the first 

episode of acute pancreatitis when no other etiology is identified to prevent recurrences34. 

Significant differences in pancreas specific operations were limited to a higher fraction of 

men undergoing cyst/pseudocyst operations, mainly due to alcoholic CP.

The limitation of recruitment of study subjects mainly from referral centers has already been 

discussed earlier. Being a cross-sectional evaluation, we do not have longitudinal data on 

patients to determine if the natural history of CP would be similar during longer periods of 

follow up. Our study was also not designed to determine gender based differences in the 

work up leading to diagnosis of CP, probability of getting a diagnosis of CP after evaluation 

or differences in the risk of developing CP. We also did not collect information on resource 

utilization in CP patients, i.e. rates of hospitalizations, outpatient clinic visits, number of 

imaging studies, etc. during care for CP. These are important and relevant questions which 

need to be evaluated in future studies.

In summary, physicians should be aware that demographic profile, clinical phenotype, 

morphologic findings, disease-related morbidity and disability in patients with CP are 

similar in women and men. Heavy alcohol consumption usually in combination with tobacco 

smoking is the predominant cause in ~60% men but in only ~30% women. A careful history 

of exposure to environmental factors is therefore necessary to identify men and women who 

will benefit from behavior modification strategies. Women are more likely to have 

unexplained CP or from presumed obstructive etiologies which may lead to higher rates of 

endoscopic interventions. Future studies should focus on identifying factors that increase the 

risk of CP in women and whether there are gender based differences exist in the work up of 

CP, probability of getting a diagnosis of CP and resource utilization in CP patients.
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Figure 1. Distribution on women with chronic pancreatitis at participating centers in the NAPS2-
CV study
UA – University of Alabama; AH – Aurora Health care; B&H – Brigham & Women's 

Hospital; MUSC – Medical University of South Carolina; DHMC – Dartmouth-Hitchcock 

Medical Center; UF – University of Florida; IU – Indiana University; Mayo – Mayo Clinic, 

Jacksonville, FL; SLU – St. Louis University; U. Mich - University of Michigan; U. Pitt – 

University of Pittsburgh; VCU – Virginia Commonwealth University; GH – Griffin Hospital
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Table 1

Demographics, age of diagnosis of history of acute pancreatitis in men and women with chronic pancreatitis 

enrolled in the NAPS2-CV study

Demographics Men (N=287) Women (N=234)

Age (yrs) at enrollment, median, (Q1-Q3) 53.1 (43.7-61.1) 52.9 (41.3-62.6)

Age (yrs) distribution at enrollment, n(%):

    <25 9 (3) 14 (6)

    25-45 75 (26) 61 (26)

    45-65 149 (52) 110 (47)

    65+ 55 (19) 49 (21)

Age (yrs) at diagnosis, median, (Q1-Q3)
a 45 (34-55) 45 (31-55)

Age (yrs) at symptoms, median, (Q1-Q3)
b 41.5 (30-52) 41 (26-51)

Race
c
 (%):

    White 243 (85) 210 (90)

    Others 44 (15) 24 (10)

BMI at enrollment, median, (Q1-Q3) 24.7 (22.1-27.7) 23.7 (20.6-28.8)

BMI maximum, median, (Q1-Q3) 29 (25.7-32.9) 29 (24.7-34)

BMI difference (BMI maximum-BMI at enrollment) 4.3 5.3

Acute pancreatitis ever
d
, n (%)

180 (72) 136 (68)

Recurrent acute pancreatitis
e
, n (%)

141 (59) 113 (57)

Missing data:

Proportions/medians shown are based on effective numbers

a
34 patients

b
7 patients

c
4 patients

d
71 patients

e
86 patients
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Table 2

Distribution of select TIGAR-O risk factors in men and women with chronic pancreatitis enrolled in the 

NAPS2-CV study

TIGAR-O Factors N (%) Men (N=287) Women (N=234)

Toxic-Metabolic 239 (83.3)
142 (60.7)

*

    Alcohol 190 (66.4)
84 (35.7)

*

    Tobacco 192 (67.1)
114 (48.5)

*

    Hyperlipidemia 39 (13.6) 27 (11.5)

    Hypercalcemia 0 (0) 2 (0.9)

    Medications 3 (1) 4 (1.7)

    Chronic Renal Failure 8 (2.8) 2 (0.9)

    Toxins 1 (0.3) 0 (0)

Idiopathic 63 (22)
86 (36.6)

*

    Early-onset Idiopathic 29 (10.1) 24 (10.2)

    Late-onset Idiopathic 33 (11.5)
62 (26.4)

*

Genetic 23 (8) 26 (11.1)

Autoimmune

    Autoimmune Pancreatitis 7 (2.5) 7 (3)

    Autoimmune-associated diseases 6 (2.1) 12 (5.2)

RAP and SAP associated CP 20 (7.1) 15 (6.4)

Obstructive 36 (12.7)
62 (26.7)

*

    Pancreas divisum 18 (6.4)
29 (13)

**

    Sphincter of oddi 4 (1.4)
16 (7.3)

**

    Post-trauma stricture 1 (0.4) 1 (0.5)

    Duct obstruction 8 (2.9) 8 (3.7)

    PMN 1 (0.4) 1 (0.5)

    Others 8 (2.9)
19 (8.6)

**

Miscellaneous 24 (8.5) 26 (11.2)

RAP=Recurrent Acute Pancreatitis, SAP=Severe Acute Pancreatitis, CP=Chronic Pancreatitis; IPMN=Intra Papillary Mucinous Neoplasm

*
P value <0.001

**
P value≤0.01
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