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Abstract

Objectives: To investigate risk factors and disease burden in pediatric acute recurrent
pancreatitis (ARP) and chronic pancreatitis (CP).

Methods: Data were obtained from INternational Study group of Pediatric Pancreatitis: In search
for a cURE-2 (INSPPIRE-2), the largest multi-center prospective cohort study in pediatric patients
with ARP or CP.

Results: Of 689 children, 365 had ARP (53%), 324 CP (47%). CP was more commonly
associated with female sex, younger age at first acute pancreatitis (AP) attack, Asian race,

family history of CP, lower BMI1%, genetic and obstructive factors, PRSSI mutations and
pancreas divisum. CFTR mutations, toxic-metabolic factors, medication use, hypertriglyceridemia,
Crohn disease were more common in children with ARP. Constant or frequent abdominal pain,
emergency room (ER) visits, hospitalizations, medical, endoscopic or surgical therapies were
significantly more common in CP, episodic pain in ARP. 33.1% of children with CP had exocrine
pancreatic insufficiency (EPI), 8.7% had diabetes mellitus. Compared to boys, girls were more
likely to report pain impacting socialization and school, medical therapies, cholecystectomy, but
no increased opioid use. There was no difference in race, ethnicity, age at first AP episode, age at
CP diagnosis, duration of disease, risk factors, prevalence EPI or diabetes between boys and girls.
Multivariate analysis revealed that family history of CP, constant pain, obstructive risk factors
were predictors of CP.

Conclusions: Children with family history of CP, constant pain or obstructive risk factors
should raise suspicion for CP.

Keywords

acute recurrent pancreatitis; chronic pancreatitis; children; diabetes; exocrine pancreatic
insufficiency; pancreatitis; child; obstructive; pain; PRSS1; race; CFTR

Introduction

Acute pancreatitis (AP) is increasingly recognized in children, with an incidence
approaching that of adults (1, 2). Most children with pancreatitis have a single episode
that resolves without complications, but some develop recurrent attacks (defined as acute

recurrent pancreatitis or ARP) (3, 4) and may progress to chronic pancreatitis (CP) (2, 5, 6).
Chronic pancreatitis (CP), in which children have evidence of irreversible pancreatic damage

on imaging (7), is estimated to have an incidence of ~2 per 100,000 children per year (2,
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5). Although ARP and CP represent uncommon conditions in childhood, they are associated
with high disease burden and healthcare costs. Children with ARP or CP experience frequent
abdominal pain, emergency room visits, and hospitalizations (8, 9). The disease burden is
higher in CP compared with ARP with more emergency room visits, hospitalizations, missed
school days, medical, endoscopic and surgical interventions (8).

Genetic risk factors predispose children to CP or rapid progression from ARP to CP (3,
10-14). Children with cationic trypsinogen (PRSS1) variants are more likely to present
with CP, develop early-onset CP and progress to CP faster than children without PRSS1
variants (8, 15, 16). Serine protease inhibitor Kazal type 1 (SPINK1) or chymotrypsin-C
(CTRC) ¢.180TT variants are commonly associated with CP diagnosis (8, 17); CTRC and
carboxypeptidase A1 (CPAI) associate with early-onset CP (8, 15, 17); CPA1 with early
onset CP (18), Carboxylester lipase (CEL ) variants are found in children and young adults
with CP and CEL-Hybrid (19, 20) variants associated with increased CP risk in adults.

It is not known whether patient demographics and particularly sex or race-based differences
play a role in pediatric pancreatitis and disease progression. None of the well-known
pancreatitis-associated genes are inherited on the X-chromosome. Studies in adult CP

with predominantly environmental risk factors, largely have not demonstrated gender
differences (21-23). However, in these studies, women were less likely to have alcohol

as the cause of their CP compared to males (24). In multivariate analysis, female sex is
found as a risk factor for post-endoscopic retrograde pancreatography (ERCP) pancreatitis
for unclear reasons (25, 26). Interestingly, pediatric pancreatitis studies have noted female
predominance in a large Polish cohort in children even with autosomal mutations (27,

28). Female preponderance was also observed in INSPPIRE (International Study Group of
Pediatric Pancreatitis: In Search for a CURE) (8, 15, 29-33), a multinational cross-sectional
study of children with ARP or CP. In adult populations, African Americans are more likely
to develop CP, or suffer from complications of CP with etiologies predominantly related to
alcohol and tobacco (34, 35).

The aim of this study was to evaluate the newly developed INSPPIRE-2 cohort and examine
the risk factors and disease burden associated with pediatric ARP and CP. Knowing the
cohort-specific differences may help understand the risk factors for disease onset and
progression and possibly identify targets for therapy.

Methods

Children with ARP or CP enrolled in INternational Study Group of Pediatric Pancreatitis:

In search for a cuRE (INSPPIRE)-2 registry were eligible for the analysis. INSPPIRE-2
study includes 22 tertiary centers from 4 countries with data available on the clinical
presentation, risk factors, diagnosis and management of children with ARP or CP, now
funded by Consortium for the Study of Chronic Pancreatitis, Diabetes and Pancreatic Cancer
(CPDPC), a NIH UO01 funded effort (36). Children who met the diagnostic criteria for ARP
or CP were enrolled into the study. Briefly acute pancreatitis diagnosis required 2 out of 3
criteria: (1) abdominal pain suggestive of, or compatible with AP; (2) serum amylase and /or
lipase activity at least 3 times greater than the upper limit of normal; (3) imaging findings
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characteristic of, or compatible with AP. ARP definition required: (1) at least 2 distinct
episodes of AP along with complete resolution of pain (= 1 month pain-free interval between
the diagnoses of AP); or complete normalization of serum amylase and lipase before the
subsequent episode of AP is diagnosed, along with complete resolution of pain symptoms,
irrespective of a specific time interval between AP episodes. The definition of CP in children
required irreversible changes in the pancreas with or without abdominal pain, OR with EPI,
OR with diabetes (36). All centers have obtained local Institutional Review Board approval
or the equivalent for their country prior to enrolling subjects. Consent was obtained from the
parents of participants less than 18 years and directly from participants 18 years or older.
Children gave assent at the age specified by the local institutional review board. This report
is a cross-sectional analysis of the baseline enrollment of the cohort, beginning July 1, 2017.
Inclusion and exclusion criteria of INSPPIRE-2 were previously reported (36).

Data were entered into the U01 CPDPC’s Central Data Management Center CDMC’s
Integrated Information Management System (I11IMS) database. Disease burden was
determined by asking the subject if they had experienced abdominal pain associated with
pancreatitis within the past year, severity and pattern of the pain, number of visits to the
ER and number of hospitalizations for pain, pain interference in several life domains, and
medications specifically used for pain. Subjects rated pain severity using a 0-10 numeric
scale with accompanying Wong-Baker Faces scale (37, 38). The impact of pain on 6
domains was queried on a 5-point Likert scale (39). The pain impact median score was
calculated using the average of all six pain impact questions in those who answered at
least 4 items. The opioid use and frequency were classified into two categories based

on subject-reported current medication lists and dose frequency: 1) Infrequent opioid use
was defined as “a few times a month,” “once a month,” or “less than once a month;”

2) Frequent with opioid use was defined as “daily” or “a few times a week. Pancreas
divisum was documented on magnetic resonance imaging (MRI)/magnetic resonance
cholangiopancreatography (MRCP) and/or endoscopic retrograde cholangiopancreatography
(ERCP) results as recorded on the physician questionnaire.

Patients’ demographics, risk factors, disease burden and treatments outcomes were
summarized through descriptive statistics by cohorts and gender. Fisher’s exact test was
used to assess the association between categorical variables. Two-sample t-test was used to
compare continuous variables between groups. Logistic regression was used to study the
association between binary endpoints and predictor variables. For the multivariate analysis,
we screened the candidate covariates using univariate logistic regression at the significance
level of 0.05, and then applied stepwise model selection procedure with the significance
level of 0.05 to build the multivariate inferential model. As “sex” and “pancreas divisum”
were of particular interest, they were directly included in the multivariate model without
performing variable selection. Results were expressed as mean + SD.

Results

Patient Characteristics

Demographics of the entire cohort is shown in Table 1. Of 689 subjects in INSPPIRE-2, 365
had ARP (53%), 324 had CP (47%). Compared to ARP, children with CP were significantly
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more likely to be of female sex (50.5% female vs 42.7% male, p=0.046) (Table S1),

with lower BMI percentiles (61.8+32.3 vs 55.9+32.9, p=0.007) and younger at the time of
first AP attack (9.28+4.31 vs 8.35+4.18, p=0.006). The cohort was predominantly White;
there were fewer children of White and African American race compared to Asians in CP
(p<0.05). The disease duration (time between the first AP episode and the date of ARP or
CP diagnosis) was short in both groups. There was no difference between the sexes in age
at enrollment, age at first AP, age at diagnosis of CP, ethnicity, race, and BMI% (Table S1).
Figure S1 shows that the distribution of sex favored females in both ARP and CP cohorts
without a clear age-related trend. In 205 girls, age of menarche was available. In 89, ARP
began before menarche (43.4%); in 98 ARP began after menarche (47.8%) and in 18 in the
same year as menarche (8.8%).

Risk factors

Risk factors were divided into 5 categories: family history of CP, genetic (PRSS1, SPINK1,
CFTR, CTRC), abstructive, toxic/metabolic, or autoimmune risk factors (Figure 1). The
most common risk factors for development of ARP or CP in the entire cohort were genetic
(65.6%) (Figure 1A). Family history of CP and pancreatitis-related gene mutations were
more frequently found in CP compared to ARP (13.5% vs 29.6%; p <0.001; 72.2% vs
58.8%, p=0.002 respectively). The most common gene mutation identified in ARP was
CFTR (37.8% vs 28.6%, p=0.034), and the most common gene mutation identified in CP
was PRSS1 (36.2% vs 11.3%, p<0.001). The second and third most common risk factors
were: obstructive (26.2%) and toxic/metabolic (15.3%) (Figure 1B and C). Obstructive
factors were more common in CP (36.2% vs 17.3%, p<0.001); whereas toxic metabolic
factors were more frequent in ARP (18.2% vs 12.1%, p=0.03). Pancreas divisum (PD)

was the most common obstructive risk factor in CP (21.6% vs 6%, p<0.001) whereas
medications and hypertriglyceridemia were more frequent in ARP (10.2% vs 4.1%, p=0.003;
4.1% vs 0.5% p=0.02 respectively). Autoimmune factors were less common (Figure 1D).
Although rare, Crohn’s disease was more commonly reported in ARP (2% vs 0%; p=0.016).
Alcohol use and cigarette smoking were negligible. There were no statistically significant
differences between males and females in any of the risk factors (Table S2).

Burden of Disease

Pancreatitis-related abdominal pain was a major symptom in 84.3% of children with ARP or
CP within the last year and more common in ARP (89.6% vs 78.4%; p<0.001) (Figure 2A).
Children with CP reported pain more frequently (at least once a month, 44%) whereas those
with ARP reported pain less than once a month (68.2%) (p=0.003) (Figure 2B). Constant
pain was more common in CP compared to ARP (21.8% vs 33.2%, p=0.003) while episodic
pain was more common in ARP (77.1% vs 69.6%, p=0.04) (Figure 2C, D). There was no
difference in pain intensity, pain impact on daily life including enjoyment, concentration,
activities, recreation, school participation and overall pain impact score between ARP and
CP cohorts.

Exocrine pancreatic insufficiency was more frequently present in subjects with CP (33.1%)
than ARP (10%) (p <0.001) as was diabetes mellitus; CP (8.7%) vs ARP (5.9%) (p=0.199)
(Figure 2E, F). The number of emergency room (ER) visits and hospitalizations were
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significantly greater in patients with CP compared to ARP (Figure 2G-J). Likewise, number
of AP attacks was higher in CP compared to ARP, with significantly more school days
missed in CP (Figure 2K, L). In ARP group, 5 children had Type 1 diabetes mellitus
(T1DM) and another 4 had undergone TPIAT; in CP 4 children had TIDM and 59 had
undergone TPIAT; 2 children who had undergone TPIAT also had TIDM. Children with
TPIAT or T1DM were not included in EPI and diabetes analysis of ARP and CP cohorts.

Females and males equally reported having pain within the previous year (Table S3). There
was a trend for more frequent pain in females, but the difference was not statistically
significant. There was no difference in overall pain impact scores, episodic or constant

pain frequency, episodic or constant pain scores. Pain interference with daily functioning in
enjoyment, concentration, activities, and recreation were also not different between females
and males. Females reported more pain interference with school and socialization compared
to males (p=0.015 and p=0.048, respectively). Health care utilization were also not different
between males and females, with similar rates of ER visits, hospitalizations and missed
school days. There was also no difference between sexes in the frequency of EPI or diabetes.

Table S4 summarizes all treatments utilized for children with ARP or CP. Children with CP
were more likely to receive medical (p<0.001), endoscopic (p<0.001), and surgical therapies
(p<0.001) when compared with those with ARP. ~78% of all patients were on some form

of medication; vitamins/antioxidants, pancreatic enzymes or pain medications were most
utilized. Opioids were used infrequently with no significant difference between ARP and CP.
Endoscopic retrograde cholangiopancreatography (ERCP) was performed more than 6 times
more often in children with CP (72.7%) than those with ARP (11.6%) (p<0.001). Pancreatic
sphincterotomy and pancreatic duct stent placement were the most common interventions.
Cholecystectomy and total pancreatectomy with islet auto transplant (TPIAT) were the two
most frequently performed surgical procedures, again in CP (p<0.001 for both). All other
procedures were utilized infrequently with lateral pancreaticojejunostomy performed 14
times more often in CP than ARP (p<0.001).

Females used pancreatitis-related medications and pain medications more frequently than
males (p=0.006 and p=0.003, respectively) (Table S5), with no increased use of opioids.
There was also an increase in the usage of pancreatic enzymes and steroids in females
(p=0.028 for both). There was no difference between sexes in the number of endoscopic
procedures or surgical therapies, except cholecystectomy was more commonly done in
females (19.7% vs 13.2%; p=0.023).

Imaging Findings

Table S6 summarizes results of all imaging studies in all participants at the time of
enrollment. Acute inflammatory findings (focal acute pancreatitis, inflammatory changes,
pancreatic gland enlargement, peripancreatic inflammation/fat stranding) were seen in both
cohorts. Pancreatic calcifications, ductal stones, abnormal side branches were used to
validated CP, thus not found in ARP. PD stricture/obstruction, irregularity, dilatation were
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most commonly found in CP. These findings alone are not diagnostic of CP unless they are
persistent on imaging (36).

Multivariate regression analysis

Seven candidate covariates were significant at 0.05 and identified using the stepwise
selection model: sex, pancreas divisum, family history of CP, constant pain, obstructive
factors, EPI, and surgical therapies (Table 2). Using the multivariate inferential model,
females were 1.77 times more likely to have CP than males, while holding other covariates
constant. Multivariate analysis did not identify sex a risk factor for CP. Family history of
CP, presence of constant pain, obstructive factors were predictive of CP. History of surgical
therapies, EPI were associated with CP, while holding other covariates constant.

DISCUSSION

This study represents the largest series of pediatric acute recurrent or chronic pancreatitis.
Univariate analysis has shown CP to be more commonly associated with female sex, Asian
race, younger age at the first AP attack, family history of CP, lower BMI1%, genetic and
obstructive factors, PRSSI mutations and pancreas divisum. In contrast, CFTR mutations,
Crohn disease, toxic-metabolic factors, medication use, and hypertriglyceridemia were more
common in children with ARP. CP compared to ARP was associated with more constant and
frequent pain, exocrine pancreatic insufficiency, diabetes mellitus, higher disease burden and
health care utilization. Finally, in the multivariate models, we identified that family history
of CP, constant pain, and obstructive factors were predictors of CP.

The study summarizes the work of INSPPIRE-2, now under the umbrella of CPDPC, which
is an extension and expansion of NIDDK R21-funded INSPPIRE cohort built to better
phenotype and characterize a multi-center registry of children with ARP or CP (36, 40). We
observed an association only with female sex and CP. Of note, female predominance has
been observed in other pediatric studies. For example, in a Polish cohort of 276 children
with CP due to most genetic causes, 53% were female (28). Similarly, previous reports
from INSPPIRE have noted a female predominance in pediatric CP (8, 15, 29-33), but

no statistical significance between ARP and CP (15). Our observation may be due to a
recruitment bias of girls presenting more commonly for CP than ARP. It is also possible that
larger sample sizes will be better able to delineate sex differences in the pancreatic disease
process.

As previously observed, most of the INSPPIRE-2 cohort were White (8, 29, 33) with slight
preponderance of Asians in the CP cohort and fewer African American children in ARP
cohort. CP predisposing mutations have been reported in children of Asian race and may be
explaining these differences (41, 42). INSPPIRE-2 cohort does not have the environmental
influences (i.e. alcohol and smoking) observed in adult African Americans with CP (34,
35). Nevertheless, it is difficult to make meaningful comparisons due to small numbers of
non-White populations in INSPPIRE-2.

Compared to the previous report from INSPPIRE (33), the frequency of EPI and diabetes
was slightly higher in this cohort, probably because of improved characterization of these
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parameters in INSPPIRE-2 (36). The diagnosis of EPI continues to be challenging. CPDPC
has ongoing efforts to better delineate EPI and diabetes mellitus in both pediatric and adult
cohorts. Of note, EPI and diabetes were also observed in children with ARP. There could be
several reasons for this. One is some children with ARP had type 1 diabetes mellitus and
may have coexisting exocrine pancreatic disease as previously described (43, 44). Another
possibility is the difficulty in identifying EPI. Despite recent advances in the pancreas field,
the diagnosis of EPI remains challenging without an ideal exocrine pancreatic function

test (45). Diagnosis of EPI is mostly based on clinical findings and fecal elastase testing.

If fecal elastase is obtained during an acute pancreatitis attack, it may be falsely low.

A study limitation is that the diagnostic criteria for ARP and CP are mostly based on
imaging findings, with poor agreement among radiologists (46). There is a potential for
misclassification as early-stage CP may not be detected on imaging studies. Going forward,
more standardized pancreatic imaging criteria are needed for early diagnosis of CP.

Pancreas divisum was significantly associated with CP in the univariate analysis of the
INSPPIRE-2 cohort, but not predictive of CP in multivariate analysis. We previously
reported that PD was a risk factor for ARP and CP and found an odd ratio of ~2 for pancreas
divisum in children with CP compared to ARP, but without a statistically significant
difference (8). Longitudinal follow-up of patients with PD and ARP is needed to better
define the role of PD in the progression to CP and the role of interventions in this process.

Children with CP sustain significant disease burden reporting constant and frequent pain,
acute pancreatitis attacks, multiple hospitalizations and ER visits, undergoing medical,
endoscopic and surgical therapies as reported previously (8, 29). Despite the pain impacting
the social life and school performance and higher pain medication use in girls, we found

no increase in opioid use between sexes. In fact, the overall opioid use was much lower

in this cohort than previously reported (47). In general, children utilize much less opioids
than adults with CP (33), and the data reported here may reflect a down trend in the opioid
prescriptions for pancreatic pain. Nevertheless, EPI and diabetes were similar in both sexes,
thus the disease did not seem to be advancing faster in females compared to males.

Our observation of higher BMI percentile associated with pediatric ARP is consistent with
our previous observations (48) and may suggest that obesity delays the progression from
ARP to CP. Of note, we also observed a few children with Crohn’s disease in ARP and
none in CP. Pancreatitis may be an extra-intestinal manifestation of inflammatory bowel
disease but may also be caused by medications or autoimmunity (49). We also noted that
children with CFTR mutations were more likely to have ARP. Because INSPPIRE-2 study
only enrolls children with ARP or CP, the cohort may include children with pancreatic-
sufficient CF (CF-PS) or CFTR-related disorder (CFTR-RD) (50, 51). In children with
CF-PS, pancreatic imaging may be variable, with fatty infiltration and pancreatic atrophy,
none of which are at the present diagnostic criteria for pediatric CP (52). This longitudinal
prospective study has the potential to determine whether these children with ARP will
progress to CP.

One important study limitation is the absence of complete and comprehensive gene testing.
The genetic testing was clinician-directed and entered to the database as available. It also
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only involved 4 most commonly seen genes (CFTR, PRSS1, SPINKI, CTRC). Within
INSPPIRE-2, efforts are ongoing to extend the gene testing to involve newly isolated genes
such as CASR, CEL, CLDNZ, CPAIL, CTRC, GGT1, PRSS1-2, PRSS3, SBDS, SLC26A9,
and UBR1 (36). It is possible that currently unknown genetic or epigenetic factor(s) play a
role in sex differences in children with ARP and CP. The contribution of genetic risk factors
to PD leading to CP will also require a complete genotyping of the cohort.

In summary, this is the largest pediatric study to date that examines a prospectively enrolled
cohort of children with acute recurrent or chronic pancreatitis. The report highlights that
children with chronic abdominal pain and family history of chronic pancreatitis, obstructive
factors should raise suspicion for CP. Presence of family history emphasizes the importance
of genetic mutations in pediatric ARP and CP; obstructive factors may be contributing to
acinar cell damage by increasing pancreatic ductal pressure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is Known

. Sex distribution is similar between acute recurrent pancreatitis (ARP) and
chronic pancreatitis (CP).

. Pancreatitis is more common in white populations; race distribution is similar
across ARP and CP.

. Genetic mutations are common in ARP and CP; PRSS1 and SPINK1
mutations predominate in CP.

. Obstructive and toxic/metabolic risk factors do not differ between ARP or CP.

. ~25% of children with CP have exocrine pancreatic insufficiency, ~5% have
diabetes mellitus.

What Is New
. In INSPPIRE-2, CP is associated with female sex and Asian race.
. PRSS1 variants and obstructive risk factors are more common in CP; CFTR

variants and toxic/metabolic risk factors predominate in ARP.

. ~1/3" of children with CP have exocrine pancreatic insufficiency, ~9% have
diabetes mellitus.

. CP should be suspected in children with constant pain, obstructive risk factors
and family history of CP.

J Pedliatr Gastroenterol Nutr. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Ucetal. Page 14

A.

100% Genetic 0% poco.001 Obstructive
p=0.002
75% 30%
p=<0.001

50% p=<0.001  p=0.034 20%

p=<0.001

p=0.096
25% 10%
p=0.303 =0.576
p=0. p=0.102  p=0.102
o - B m m 7o
Family History All Genetics  PRSS1 CFTR SPINK1 CTRC 0% — -
of CP All Pancreas [ PBM  Choledochal Annular FPSD
Obstructive  Divisum Cyst Pancreas
ARP mCP
c ARP mCP
Toxic/Metabolic 15% Autoimmune
20% p=0.033 0=0.089
p=0.212
15% 10%
p=0.003
10% 0=0.506
5%
p=0.807
- p=0.016 p=0.530
5% I p=0.020 p=0.106
p=1.000 p=0.626 =1.000 .

0% l — L P 0% . -

AlT/M Meds Passive HTG CKD Alcohol Active All Autoimmune Autoimmune Other Crohn's Disease  Ulcerative Autoimmune

Smoking Smoking Pancreatitis Autoimmune Colitis Hepatitis

Factors

Figure 1. Risk factors in INSPPIRE-2 Cohort.
A. Genetic; B. Obstructive; C. Toxic-Metabolic (T/M); D. Autoimmune. ARP (gray):

acute recurrent pancreatitis; CP (black): chronic pancreatitis; PBM: Pancreaticobiliary
malunion; FPSD: Functional pancreatic sphincter dysfunction; HTG: hypertriglyceridemia;
CKD: chronic kidney disease; Meds: medication use; CFTR: cystic fibrosis transmembrane
conaductance regulator; PRSS1. cationic trypsinogen; CTRC: chymotrypsin C; SPINK1.
serine protease inhibitor Kazal-type 1. P values are shown (statistically significant
differences are shown in bold).
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Figure 2. Disease Burden in INSPPIRE-2 Cohort.
Children with A. abdominal pain previous year; B. Frequency of abdominal pain (at least

once a month vs less than once a month); C. Constant abdominal pain; D. Episodic
abdominal pain; E. Exocrine pancreatic insufficiency (EPI); F. Diabetes mellitus; G. Number
of emergency room (ER) visits past year; H. Number of ER visits lifelong; I. Number

of hospitalizations past year; J. Number of hospitalizations lifelong; K. Number of days

of school missed last month; L. Number of acute pancreatitis (AP) attacks lifetime. ARP
(gray): acute recurrent pancreatitis; CP (black)
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Table 1:

Demographics of the INSPPIRE-2 cohort

All (n=689) N (%) ARP (n=365) N (%) CP (n=324)N (%) p-value

Gender (Female) 380 (55.2 %) 188 (51.5 %) 192 (59.3 %) 0.046

Age at enrollment 12.1+4.0 11.9+4.1 12.3+3.8 0.153
Age at first AP 8.9+4.3 9.3+4.3 8.4+4.2 0.006
Age at CP NA NA 10.1+4.2 NA
Disease duration (years) 1.2+1.8 0.94+1.2 1.6+2.2 0.45
Ethnicity (Hispanic) 170 (24.7 %) 99 (27.1 %) 71 (21.9 %) 0.132
Race

White 505 (73.3 %) 272 (74.5 %) 233 (71.9 %)

African American 36 (5.2%) 22 (6.0 %) 14 (4.3 %) 0.049

Asian 32 (4.6 %) 10 (2.7 %) 22 (6.8 %)

Other 116 (16.9%) 61 (16.8%) 55 (17.0%)
BMI % (n=678) 59.1+32.7  (n=361) 61.8432.3  (n=317) 55.9+32.9  0.007

Values are represented as Mean + SD. Statistically significant differences are shown in bold.
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AP: acute pancreatitis; ARP: acute recurrent pancreatitis; CP: chronic pancreatitis; BMI: body mass index; Statistically significant differences are

shown in bold.
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Table 2.

Multiple regression analysis predicting chronic pancreatitis

Independent Variable Odds Ratio (95% CI) p-value
Sex-Female 1.770 (0.943, 3.322) 0.076
Pancreas Divisum 2231 (0.573, 8.693) 0.248
Family history of chronic pancreatitis 3.477 (1.580, 7.648) 0.002
Constant Pain 2.331 (1.124, 4.833) 0.023
Obstructive Factor 4.685 (1.778, 12.345) 0.002
Exocrine pancreatic insufficiency 7.197 (3.205, 16.160) | <0.001
Surgical therapies 3.313 (1.561, 7.030) 0.002

Statistically significant differences are shown in bold.
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