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BACKGROUND & AIMS:

METHODS:

RESULTS:

CONCLUSIONS:

It is not clear how acute pancreatitis (AP) affects health related quality of life (HRQOL). We
aimed to determine the long-term independent effect of AP on physical and mental HRQOL.

We analyzed data from 91 patients (mean 52 years of age, 54% women) admitted with AP to the
University of Pittsburgh Medical Center from 2011 to 2015 who responded to telephone surveys
at a median of 14 months after hospital discharge (interquartile range, 12-16 months).
Individuals who did not answer the telephone survey were sent a questionnaire by regular mail.
Patients answered questions from the 12-Item Short-Form Survey, and answers were used to
calculate mental component summary (MCS) and physical component summary (PCS) scores
with norm-based scoring (normal =50). HRQOL for these subjects was compared with that of
age- and sex-matched individuals without pancreatitis (1:2) identified from the North American
Pancreatitis Study. We controlled for other covariates using multivariable regression analysis.

At follow-up, individuals with AP had a significantly lower PCS score (46.2 + 11.8) than did
control subjects (51.1 + 9.5; P < .01), but a similar MCS score. A 4-point reduction of the PCS
was attributed to AP after controlling for sociodemographic factors and medical comorbidities.
The only pancreatitis-related factor associated with low PCS score was multisystem organ
failure. Presence of abdominal pain, analgesic use, disability, and current smoking at the time of
follow-up were also associated with lower PCS scores. Etiology of AP, disease severity
(by Revised Atlanta classification), use of nutritional support, and performance of pancreatic
interventions did not affect HRQOL at follow-up.

In a 14-month follow-up of patients hospitalized with AP, we found a meaningful, independent,
and deleterious effect of AP in the physical HRQOL of these patients, compared to individuals
without AP. Further research is needed to determine the duration of this impairment and to
evaluate the effects of modifying risk factors.
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The management of acute pancreatitis (AP) has
evolved over the last 2 decades likely resulting in
reduction of case fatality." As more patients with AP sur-
vive, increased attention has been directed toward long-
term outcomes following an AP attack. Whether AP plays
an independent role in the health related quality of life
(HRQOL) of those who survive an AP attack is of clinical
importance so as to better understand the natural history
of AP, counsel patients and families of what to expect, and
adequately implement rehabilitation strategies.

Given the difficulty to obtain baseline HRQOL mea-
surements before AP onset, previous studies have
compared HRQOL during or after AP with historical
control subjects from the general population. Using this
approach there seems to be significant reduction in both

the mental and physical HRQOL during an AP attack.”
This effect appears to be temporal, as the physical and
mental HRQOL scores are comparable to control subjects
after more than 3 years of AP attack.”’ ® The impact of AP
on physical and mental HRQOL in studies with shorter

Abbreviations used in this paper: AP, acute pancreatitis; BMI, body mass
index; CP, chronic pancreatitis; ICU, intensive care unit; IQR, interquartile
range; MCS, mental component summary; NAPS2, North American
Pancreatitis Study 2; OF, organ failure; PCS, physical component
summary; HRQOL, health related quality of life; RAC, Revised Atlanta
classification; SF-12, 12-ltem Short Form Survey.
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follow-up intervals has been inconsistent.””* Reasons
for these inconsistencies include small sample size
(n < 30), use of different AP phenotypes, inability to
control for pre-existent factors, and variability in the use
of HRQOL assessment tools.

The factors that determine the HRQOL after AP have not
been well studied. Alcoholic etiology and severe AP defined
by the original Atlanta classification have been associated
with poor HRQOL subdomains following AP.*” The role in
HRQOL of other pancreatitis related factors (eg, severity by
Revised Atlanta classification [RAC], multisystem organ
failure, treatment strategies) and other patient outcomes
(eg, abdominal pain, analgesic use, disability) have not
been previously studied. Understanding these factors is
important to delineate strategies that may help to
improve the HRQOL of AP survivors.

First, our primary objective was to assess the inde-
pendent long-term effect of AP on physical and mental
HRQOL, by comparing a prospectively enrolled cohort of
AP patients with nondisease control subjects. Second, we
aimed to determine the factors associated with impaired
HRQOL following AP. Third, we assessed the changes of
physical and mental HRQOL scores between short- and
long-term follow-up after an AP attack.

Methods

Study Population

All consecutive patients admitted with AP at the
University of Pittsburgh Medical Center between
September 2011 and May 2015 were prospectively
enrolled. Patients with chronic pancreatitis (CP), based
on a previously established diagnosis or on abnormal-
ities detected on cross-sectional imaging (eg, calcifica-
tions), were excluded. Survivors were contacted for
short- and long-term follow-up HRQOL assessments.
These were obtained through a telephone survey per-
formed by a research coordinator as early as 2 months
for short-term follow-up and 12 months for long-term
follow-up. If a participant did not answer the phone, a
voicemail was left with instructions to call back. If this
phone call was not returned within 2 weeks, the
research coordinator called back and repeated the same
method for up to 5 occasions. For those who did not
answer the telephone surveys, a questionnaire was
subsequently sent by regular mail. Ethical approval was
obtained from the Institutional Review Board at the
University of Pittsburgh (protocol ID PRO08010374).

In the present study, only AP survivors who
responded to long-term follow-up surveys were
analyzed. Among 174 patients enrolled during pancrea-
titis attack, 10 died during the index hospital admission
and 9 died during follow-up period. Additionally, 5
patients older than 85 years of age were excluded
because age-matched control subjects were not available.
From 150 eligible AP patients contacted for long-term
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follow-up, 91 (61%) completed the survey at a median
of 14 months (interquartile range [IQR], 12-16 months).
Among respondents, 57 (63%) also provided short-term
follow-up information at a median of 4 months (IQR, 3-5
months). From nonrespondents, 26 had responded to
short-term follow-up surveys only (data not shown),
whereas 33 provided no follow-up data at all.

HRQOL Assessment

The 12-Item Short Form Survey (SF-12) version 2
was used to assess HRQOL in AP patients (see
Supplement). This is a multipurpose generic HRQOL
questionnaire that was derived from the 36-Item Short
Form Survey,m'” which has been the most used tool to
assess HRQOL after AP.**7® The SF-12 has been vali-
dated in CP,"*"* and has been previously used to assess
HRQOL after AP.” This tool comprises 12 questions that
measure 8 subdomains, which can be summarized into
the physical component summary (PCS) and mental
component summary (MCS) scores. The questionnaire
takes approximately 2 minutes to complete and is
based on a standard recall of 4 weeks."" The obtained
scores for each domain are then transformed to z-
scores using the SF-12 scale mean + SD from the 1998
U.S. population to produce a normally distributed
population score. PCS and MCS scores range from 0 to
100 with a score below 50 indicating a HRQOL below
average. A difference of 3 points in the PCS or MCS
scores between groups has been suggested to be
clinically meaningful."’

Control Population

The North American Pancreatitis Study 2 (NAPS2)
consists of 3 studies (original NAPS2, NAPS2 Continua-
tion and Validation, and NAPS2 Ancillary Study) which
prospectively enrolled patients with recurrent AP and
CP, in addition to nonpancreatitis control subjects from
27 U.S. centers from 2000 to 2014.'*'® Control subjects
(n = 1109) included spouses, willing family members,
accompanying friends, or unrelated subjects, who
completed a detailed questionnaire that included the
SF-12 and information on demographics, risk factors,
and comorbidities.'* PCS and MCS scores from the
NAPS2 control population are comparable with histori-
cal control subjects from the 1998 U.S. population.****

To study the impact of AP on long-term HRQOL, we
matched the NAPS2 control subjects (139 from NAPS2
and 43 from NAPS2 Continuation and Validation studies)
to the AP patients with long-term follow-up (n =91) in a
1:2 ratio and by age (& 2 years) and gender.

Data Collection

Demographic data including age, gender, race, and
body mass index (BMI), was recorded from AP cases and
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NAPS2 control subjects. BMI was classified as normal or
low (<25 kg/m?), overweight (25-29.9 kg/m?), or
obesity (>30 kg/m?). Current smoking and current
alcohol consumption were reported at time of enroll-
ment in NAPS2 control subjects, and during long-term
follow-up in AP patients. Common comorbidities such
as diabetes, cardiovascular disease (heart disease or
heart attack or stroke), cancer, renal disease, and liver
disease, were obtained at enrollment in AP patients and
control subjects, and could be compared. AP patients
were asked for the presence of new-onset diabetes
during follow-up assessments. Available outpatient
medical records (n = 53) of those without diabetes at
baseline (n = 70) were retrospectively reviewed to
ascertain for diagnosis of new-onset diabetes at the time
of long-term follow-up. Coexistent diabetes was defined
as diabetes at follow-up.

To evaluate pancreatitis-related factors affecting
long-term HRQOL, well-phenotyped data on etiology,
clinical course, management, and hospital outcomes
were prospectively recorded in AP patients. RAC was
used to group AP severity into mild, moderately severe,
and severe. Multisystem organ failure (OF) refers to
involvement of at least 2 organs (renal, pulmonary, or
cardiovascular)."®

During follow-up HRQOL assessments, patients were
also asked whether they were experiencing abdominal
pain subjectively attributed to pancreatitis, and if they
were using analgesics on a regular basis to control it.
Presence of disability at follow-up was also obtained.

Statistics

In descriptive analyses, PCS and MCS scores are
presented as mean + SD. Categorical variables are pre-
sented as proportion of study subjects. Age and length of
stay are presented as median and IQR. Comparisons of
AP patients who responded to long-term follow-up sur-
veys and those who did not were done using the Pearson
chi-square test for categorical variables and Wilcoxon
rank sum test for continuous variables.

To compare HRQOL between AP and their NAPS2
control subjects, the mean PCS and MCS scores for the 2
control subjects of each case set were calculated, and
then compared with the scores of the matched case using
Wilcoxon signed rank test for paired comparisons.
Comparison of categorical variables between cases and
control subjects was performed via the Pearson chi-
square test. Determination of independent predictors
of PCS was done using linear regression models. History
of renal disease and liver disease were not included in
the models, as they occurred in <2% of cases and con-
trol subjects. History of cancer had no significant effect
on initial models and was subsequently removed. Vari-
ables that were used in final models other than AP
included demographics (age, sex, race, BMI category),
current smoking, current alcohol consumption,
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coexistent diabetes, and history of heart disease or heart
attack or stroke. All first-degree interactions between
the presence of AP and other variables were also
investigated. For easier interpretation, age was centered
at 50 years in the final models.

To evaluate factors associated with PCS and MCS, we
performed univariable analysis using Wilcoxon rank
sum test and Kruskal-Wallis test for groups with 2 or
more than 2 attributes respectively to provide more
robust assessment. The change between short- and
long-term PCS and MCS is presented using mean delta
change + SD. Comparison of the scores change over
time was assessed using Wilcoxon signed rank test for
pairs.

Data analysis was performed using Stata/IC version
12.1 (StataCorp, College Station, TX) and SAS/STAT 9.4
(SAS Institute, Cary, NC). Statistical tests or covariates in
regression models with P values <.05 are called statis-
tically significant.

Results

Characteristics of AP Cohort

Data at enrollment. The distribution of baseline
demographics, comorbidities, and clinical profile of the
final AP cohort is shown in Table 1.

Respondents to long-term follow-up surveys (n = 91)
had a median age of 52 years (interquartile range, 36-69
years), 54% were women, 93% were white, and 36%
were obese. Diabetes (23%), cardiovascular disease
(15%), and cancer (8%) were common comorbidities
among respondents. About half (51%) had been trans-
ferred from another institution.

The majority of respondents had a sentinel attack
(64%), biliary etiology (43%), and mild disease (59%).
Moderately severe AP was present in 24%, severe in
17%, and multisystem OF in 14%. In terms of treatment,
30% received intensive care unit (ICU) care, 22%
underwent pancreatic drainage or debridement in-
terventions, and 29% had nutritional support (enteral
26%, parenteral 7%). Median length of hospital stay was
7 days (interquartile range, 4 to 13 days).

Baseline characteristics were similarly distributed
between respondents and nonrespondents, except for
higher rates of obesity in nonrespondents (P < .01).

Data at long-term follow-up. At long-term follow-up,
abdominal pain was present in 23%, and 9% were using
analgesics regularly. Current alcohol consumption was
reported by 19%, current smoking by 20%, and new-
onset disability by 7%. Excluding those with baseline
history of diabetes (n = 21), new-onset diabetes was
diagnosed in 5 of 70 patients (7%), 2 by self-report and
review of outpatient records and 3 by review of outpa-
tient records only. Seventeen patients had no outpatient
medical records by the time of follow-up, but denied
new-onset diabetes during telephone surveys.
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Table 1. Demographics, Risk Factors, and Clinical Profile at the Time of Acute Pancreatitis Based on Availability of Long-Term

Follow-Up
Respondents of long-term Nonrespondents of long-term
Variable follow-up (n = 91) follow-up (n = 59) P value
Age group
<45y 35 (38.4) 27 (45.8) .29
45-60 y 25 (27.5) 19 (32.2)
>60y 31 (34.1) 13 (20.0)
Female 49 (53.8) 33 (55.9) .80
Race
Caucasian 85 (93.4) 52 (88.1) .31
Black 6 (6.6) 7 (11.9)
BMI
Normal/low 29 (31.9) 10 (17.0) .003
Overweight 29 (31.9) 11 (18.6)
Obese 33 (36.2) 38 (64.4)
Comorbidities
History of diabetes 21 (23.1) 16 (27.1) 57
History of heart disease/heart attack/stroke 14 (15.4) 7 (11.9 .54
History of cancer 7(7.7) 3 (5.1) .53
History of renal disease 1(1.1) 3(5.1) 14
History of liver disease 1(1.1) 1(1.7) .76
History of AP
Sentinel AP attack 58 (63.7) 36 (61.0) 74
Prior AP attack(s) 33 (36.3) 23 (39.0)
Transferred 42 (46.2) 33 (65.9) .24
Etiology
Biliary 39 (42.9) 30 (50.8) .06
Alcoholic 4 (4.4 9 (15.2)
Hypertriglyceridemic 9 (9.9 6 (10.2)
Idiopathic 12 (13.2) 5(8.5)
Other 27 (29.7) 9 (15.3)
Severity by RAC
Mild 54 (59.3) 37 (62.7) .55
Moderately severe 22 (24.2) 16 (27.1)
Severe 15 (16.5) 6 (10.2)
Multisystem OF 13 (14.3) 3 (5.1) .08
ICU admission 27 (29.7) 14 (23.7) 42
Drainage/debridement 20 (21.9) 9 (15.3) .31
Nutritional support 26 (28.6) 18 (30.5) .79
Median LOS, days 7 (4-13) 5 (4-10) .16

Values are n (%) or median (interquartile range).

AP, acute pancreatitis; BMI, body mass index; ICU, intensive care unit; LOS, length of stay; OF, organ failure; RAC, Revised Atlanta classification.

HRQOL in Control Subjects and AP Patients
With Long-Term Follow-Up

Univariable analysis. The demographics, comorbid-
ities, and HRQOL scores of AP patients who responded to
long-term follow-up surveys compared with age- and
sex-matched control subjects are presented in Table 2.
Compared with control subjects, AP patients at follow-up
were more likely to have coexistent diabetes (29% vs.
14%; P < .01) and less likely to consume alcohol (19%
vs. 51%; P < .001).

In univariable analyses, PCS score at long-term
follow-up of patients with AP was significantly
impaired compared with age- and sex-matched control
subjects (46.2 £ 11.8 vs. 51.1 £+ 9.5; P < .01). In contrast,
MCS score was not significantly different between AP
subjects with long-term follow-up and control subjects
(51.6 + 10.4 vs. 53.1 + 7.6; P = .4) (Figure 1).

In a subgroup analysis based on the number of prior
attacks of AP, both sentinel (46.7 & 12.2 vs. 51.3 + 6.5;
P = .03) and recurrent (45.5 £ 11.5 vs. 50.8 £ 7.3;
P = .01) attacks had a negative impact on the PCS score.
No impact on MCS score was found following either a
sentinel (53.4 + 9.4 vs. 53.9 £+ 4.9; P = .9) or recurrent
(48.6 +£ 11.6 vs. 51.8 + 6.5; P = .2) AP attack.

Multivariable analysis of physical HRQOL. Data from
multivariable regression analysis for PCS are provided in
Table 3. After controlling for demographics, current
smoking, current alcohol consumption, and comorbid-
ities, the effect of AP on physical HRQOL remained
substantial at long-term follow-up (4 points reduction).
Other significant predictors of impaired PCS in order of
magnitude included history of cardiovascular disease,
obesity, coexistent diabetes, gender, and age. A signifi-
cant interaction was seen for AP patients at long-term
follow-up with age, smoking, and alcohol consumption.



September 2017

Table 2. Sociodemographic Characteristics and Quality of
Life Scores for Control Subjects From Patients With
Long-Term Follow-Up After AP and NAPS2 Control

Populations
AP patients Age- and
with sex-NAPS2
long-term control
follow-up populations P
Variable (n=91) (n=182) value
PCS score 46.2 + 11.8 51.1+£9.5 .002
MCS score 51.6 + 10.4 531+ 7.6 .40
Race
White 85 (93.4) 157 (86.3) .07
Black 6 (6.6) 16 (8.8)
Other 0 9 (4.9)
Current smoking 18 (19.8) 33 (18.1) .74
Current alcohol 17 (18.7) 93 (51.1) <.001
consumption
BMI
Normal/low 29 (31.9) 64 (35.6) .31
Overweight 29 (31.9) 67 (37.2)
Obesity 33 (36.2) 49 (27.2)
Comorbidities
Coexistent diabetes, 26 (28.6) 25 (13.7) .003
History of heart disease/ 14 (15.4) 19 (10.4) .23
heart attack/stroke
History of cancer 7(7.7) 12 (6.6) 74
History of renal disease 1(1.1) 1(0.6) .62
History of liver disease 1(1.1) 3(1.6) .72

Values are mean + SD or n (%).

AP, acute pancreatitis; BMI, body mass index; MCS, mental component
summary; NAPS2, North American Pancreatitis Study 2; PCS, physical
component summary.

Although an increase in 1 year of age after 50 years in a
control subject resulted in a decrease of PCS score by 0.1
points, for an AP patient the effective change for 1-year
increase in age was an increase by 0.1 points (-0.1 +
0.2). Moreover, current alcohol consumption and current
smoking had no significant independent effect in control
subjects, but had a significant increase of 7 points
(-0.2 + 7.2) and borderline reduction of 7.3 points
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Figure 1. Physical and mental quality of life scores for North
American Pancreatitis Study 2 (NAPS2) control subjects and
acute pancreatitis (AP) patients with long-term follow-up
available. Comparisons performed using Wilcoxon matched-
pairs signed rank test. *P < .05.
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Table 3. Multivariate Regression Model Showing Significant
Determinants for PCS in Control Subjects and AP

Patients
Reference Parameter P
Variable category estimate = SE value
Intercept — 50.60 2.10 <.001
AP Control subjects -4.00 1.60 .01
Age 50 y* — -0.10 01 <.01
Female Male -2.80 1.20 .02
White Other 2.90 210 .16
Current smoking  No current smoking -1.70 1.80 .35
Current alcohol No current alcohol -0.20 1.40 .88
consumption consumption
Obese No obese -5.50 1.20 <.001
Coexistent No diabetes -4.00 1.50 <.01
diabetes
History of heart No history of heart -7.10 1.80 <.001
disease/heart disease, heart
attack/stroke attack, or stroke
AP and age 50 y° — 0.20 0.1 .01
AP and current — -5.60 3.10 .07
smoking®
AP and current — 7.20 2.90 .01
alcohol

consumption”

Final sample size: control subjects, n = 182; acute pancreatitis (AP), n = 91.
Adjusted R? = 29.6%.

PCS, physical component summary.

@Age variable centered at 50 years.

PA significant interaction is noted.

(-1.7 + -5.6) of PCS in patients following AP respec-
tively. The model explained almost a third of the
variance in the PCS score (adjusted R* = 29.6%).

Associations With Long-Term HRQOL After AP

Univariable analysis for PCS and MCS scores at long-
term follow-up of AP based on demographics, comor-
bidities, and clinical profile of AP are shown in Table 4.
Comparisons of PCS and MCS scores based on abdominal
pain, disability, smoking, and alcohol consumption at
long-term follow-up are shown in Table 5.

A significantly lower PCS score at long-term follow-
up was seen in AP patients with obesity (P < .05),
coexistent diabetes (P < .01), and history of cardio-
vascular disease (P < .05). Multisystem OF was the
only AP-related factor associated with impaired PCS
(P < .05). A borderline association with poor PCS was
seen in those AP patients with ICU admission (P = .07).
Abdominal pain (P < .001), analgesic use (P < .01), new
disability (P < .01), and current smoking (P < .05) at
long-term follow-up were significantly associated with
lower PCS score. Interestingly, current alcohol con-
sumption at long-term follow-up was associated with
higher PCS (P < .01).

MCS score at long-term follow-up was significantly
lower with prior AP attacks (P < .05). A borderline
association with impaired MCS score was noted in
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Table 4. PCS and MCS at Long-Term Follow-Up Based on
Demographics, Comorbidities, and Clinical Profile of
AP

PCS MCS
Mean + P Mean + P
Variable (n = 91) SD value SD value
Age, y
<45 46.8 + 11.4 .88 493 + 121 27
45-60 454 + 143 50.7 + 11.4
>60 46.3 + 10.6 55.0 + 6.3
Gender
Male 46.4 +11.4 .73 526 + 10.8 .22
Female 46.2 +12.4 50.7 & 10.2
Race
Caucasian 46.4 + 121 .36 51.5+104 .36
Black 44.4 + 9.2 53.1 £ 12.0
BMI category
Normal/low 491 +£11.0 .03 51.0 +£ 8.8 .62
Overweight 48.6 +£ 9.6 51.2 £ 121
Obese 41.8 + 134 52.5 + 10.5
Coexistent diabetes
Yes 40.3 +13.6 .003 524 +10.1 .93

No 48.7 £ 10.3
History of heart disease/
heart attack/stroke

51.3 £ 10.6

Yes 38.8 + 141 .02 50.7 + 126 .94

No 47.7 £ 11.0 51.8 + 10.1
History of cancer

Yes 458 +121 .16 514 +120 .72

No 523 + 7.1 51.6 + 10.4
Transferred from another

center

Yes 46.2 + 121 .91 51.8+ 7.9 41

No 46.3 + 11.8 51.4 4+ 123
Etiology

Biliary 46.7 + 13.2 543 + 9.4

Alcoholic 46.3 + 127 59 406 +18.6 .08

HyperTG 42.4 +10.7 51.6 + 8.7

Idiopathic 44.0 + 13.6 47.3 £ 9.5

Other 48.2 + 9.8 50.8 + 10.6
History of AP

Sentinel AP attack 46.7 £ 121 .56 533 +94 .03

Prior AP attack(s) 455+ 11.5 48.6 + 11.6
Severity by RAC
Mild 46.8 + 11.9 519+ 11.0
Moderately severe 483 £ 115 .12 488 £ 106 .13
Severe 415+ 11.9 543 + 7.3
Multisystem OF
Yes 406 +121 .04 539+74 52
No 472 £ 11.6 51.2 +£ 10.9
ICU admission
Yes 440+ 107 .07 531 +77 .67
No 473 + 123 51.0 + 114

AP, acute pancreatitis; BMI, body mass index; HyperTG, hypertriglyceridemia;
ICU, intensive care unit; MCS, mental component summary; OF, organ failure;
PCS, physical component summary; RAC, Revised Atlanta classification.

alcoholic and idiopathic etiologies (P = .08). Significantly
impaired MCS score was seen in AP patients with
abdominal pain (P < .001), analgesic use (P < .01), new
disability (P < .01), and current smoking (P < .05) at
long-term follow-up.
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Comparison of HRQOL Scores Between
Short- and Long-Term Follow-Up

A total of 57 subjects responded to both short- and
long-term follow-up surveys after AP. Overtime, PCS
increased 2 points (SD, 10.5), and MCS increased 0.5
points (SD, 10.3). However, neither of these changes was
statistically significant.

Discussion

To our knowledge, this is the largest prospective
study evaluating HRQOL following AP. Our results indi-
cate a clinically and statistically significant long-term
impact of AP on patients’ physical HRQOL, but not
mental HRQOL, when compared with control subjects.
This effect was independent of sociodemographic factors
and comorbidities. Development of multisystem organ
failure during the AP attack was associated with lower
long-term physical HRQOL. Abdominal pain, regular
analgesic use, current smoking and disability at follow-
up, were also associated with this effect.

Previous studies have tried to evaluate the 1-year
effect of AP on HRQOL by using historical control sub-
jects.”” However, these studies were small (n < 30), had
inconsistent results, and did not control for additional
attributes to assess the independent impact of AP. By
comparing a larger, well-phenotyped population of AP
patients from a single U.S. center cohort with non-
pancreatitis control subjects from a large multicenter U.S.
cohort, we demonstrated that the physical HRQOL after
14 months of AP was significantly impaired compared
with control subjects. The effect of AP in physical HRQOL
was independent of age, gender, race, current smoking,
current alcohol consumption, BMI, and comorbidities.
The 4-point reduction attributed to AP was statistically
and clinically meaningful.'’ Similar impairment of
HRQOL has been described in critically ill patients with
acute respiratory distress syndrome, sepsis, and trauma,
which can last for at least a year and normalizes over
several years.'” The impairment of mental HRQOL during
an AP attack appears to normalize within the first year of
follow-up. This may be related to early recovery of
vitality, activity level, functioning, and mental health,
which ultimately leads to the return of the ability to work.
Interestingly, the presence of recurrent AP or alcoholic
etiology was associated with lower mental HRQOL scores
at long-term follow-up. These may represent 2 vulner-
able subgroups of AP patients that could have impaired
mental HRQOL for more than a year, or a subgroup with
undetected progression to CP, which is known to impair
both the physical and mental HRQOL."

The presence of obesity, coexistent diabetes, and
history of cardiovascular disease shared an equal inde-
pendent negative impact on the physical HRQOL of both
AP patients and control subjects in final multivariable
models, which suggests a direct effect of these
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Table 5. PCS and MCS at Long-Term Follow-Up of AP, Based on Pain, Disability, Smoking, and Alcohol Consumption at

Follow-Up
PCS MCS
Variable at follow-up (n = 91) n (%) Mean + SD P value Mean + SD P value
Abdominal pain
Yes 21 (23.0) 36.4 + 10.3 <.001 43.2 + 12.6 <.001
No 70 (77.0) 49.3 + 10.3 542 + 8.3
Analgesic use
Yes 8 (8.9) 31.7 £ 12.8 .002 37.14 £ 15.7 .005
No 83 (91.1) 47.7 £ 10.9 53.0 + 8.7
New disability
Yes 6 (6.6) 31.7 £ 4.9 .002 37.9 + 11.6 .004
No 85 (93.4) 473 +11.6 52.6 + 9.7
Current alcohol consumption
Yes 17 (18.7) 52.9 + 94 .001 512+ 9.2 71
No 74 (81.3) 448 £ 11.9 51.7 £ 10.8
Current smoking
Yes 18 (19.8) 411 +£11.7 .03 47.7 + 9.1 .01
No 73 (80.2) 47.6 £ 11.7 52.6 + 10.6
AP, acute pancreatitis; MCS, mental component summary; PCS, physical component summary.
comorbidities in HRQOL rather than mediated by AP."®'?  psychological burden, financial distress, and social

In contrast, current smoking at follow-up was associated
with a 7.3 points decrement in the physical HRQOL of AP
patients, but did not cause a significant change in control
subjects. This could be explained by the higher risk for
developing recurrent AP or progressing into CP with
ongoing smoking.”’ Another possible explanation is a
direct effect of smoking on HRQOL.”" Therefore, smoking
cessation strategies appear to be important for
improving the physical HRQOL of AP survivors.

Multisystem organ failure during AP was the only
disease-related factor associated with poor physical
HRQOL at long-term follow-up. This has been noticed as
the major independent determinant of poor physical
HRQOL of ICU survivors at 6 and 12 months of follow-up,
but has not been previously evaluated as a predictor of
HRQOL after AP.***? Possible explanations may include
cognitive impairment, sleep disturbance, post-traumatic
stress disorder, prolonged rehabilitation process, un-
employment, and disability in those who survive multi-
system OF.'” Interestingly, we found that etiology,
severity RAC, need for nutritional support, and pancre-
atic interventions were not associated with impaired
physical or mental HRQOL at follow-up. This does not
mean that multisystem OF is the only disease related
factor to impact the physical HRQOL of AP survivors, but
that the effect of other possible disease-related factors
might not persist at long-term follow-up.

The presence of abdominal pain, analgesic use, and
disability at follow-up were important factors associated
with impaired physical and mental HRQOL after AP.
Causality for these factors was not explored and cannot be
directly attributed to AP. Possible mechanisms of pain
include smoldering pain from the index pancreatitis attack,
recurrent subclinical AP attacks, visceral hyperalgesia, or
progression to CP. Disability may be caused by the

disruption that follows AP, or could indirectly reflect other
debilitating factors (eg, deconditioning, chronic pain).**
Even though this is the largest prospective study
evaluating HRQOL after AP, it has several limitations.
First, a heterogeneous group of patients with sentinel
and recurrent AP attacks was used. To tease out whether
our results were driven by the number of prior attacks of
AP, we performed a subgroup analysis that demon-
strated that both sentinel and recurrent AP had a
negative impact in physical but not mental HRQOL.
Second, HRQOL before the pancreatitis attack could not
be evaluated in this cohort. To overcome this, we used
NAPS2 nonpancreatitis control subjects as an approxi-
mation to HRQOL before AP to control for several
covariates. This approach might have limited a more
comprehensive assessment of comorbidities, as only
some diseases for which information was collected in
both studies could be controlled in our analysis. Third,
despite the efforts of trying to contact the study partic-
ipants several times and by different methods, the
follow-up response rate was 61%. This is lower
compared with response rates reported in other HRQOL
studies following critical illness (~80%),"” but may
correspond to an overall decline in the response rate to
surveys seen in recent years especially in the absence of
financial incentives.”> As nonrespondents were as
healthier as respondents, except for a higher rate of
obesity in the former group, it is likely that most non-
respondents had a satisfactory recovery and considered
HRQOL questionnaires trivial. Other potential explana-
tions include that nonrespondents may have been too ill
to respond to surveys or wanted to avoid memories of
their AP attack—which could have translated into lower
response rates at short-term follow-up in those with
long-term follow-up available. Fourth, patients were
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enrolled at a large tertiary-care center in the United
States with expertise in pancreatic disorders, intro-
ducing a risk for referral bias. For example, this may
explain why the distribution of etiologies in our cohort
(biliary 43%, miscellaneous 30%, idiopathic 13%, alco-
holic 4%) was similar compared with reports from other
international expert centers, but different from those at a
population level.?*” Fifth, in the absence of a disease
specific instrument to measure HRQOL in AP patients,
we used a generic HRQOL tool (SF-12) that has been
previously used in other HRQOL studies following AP
and critical illness. Sixth, only patients with previous
diagnosis of established CP or with morphologic abnor-
malities on cross-sectional imaging consistent with CP
were excluded at enrollment. Adding currently available
biochemical, structural, and functional biomarkers was
not possible due to the observational design of the study.
Therefore, it is possible that a small fraction of AP sub-
jects enrolled in our cohort had undiagnosed early CP or
less likely established CP at diagnosis. Seventh, impor-
tant subgroups were under-represented in our cohort
(eg, African-Americans, Hispanics, alcoholic etiology).
Thus, our results are mostly representative of white AP
patients at large referral centers where alcohol is a
relatively rare etiology. Finally, additional factors at
follow-up that may have negatively affected the HRQOL
of this cohort were not objectively measured (eg,
recurrent episodes of AP, progression to CP, new-onset
exocrine pancreatic insufficiency).

In summary, AP demonstrated an independent sub-
stantial negative impact on physical HRQOL of subjects
at long-term follow-up of 14 months. Multisystem OF
during the AP attack, and the presence at follow-up of
abdominal pain, analgesic use, disability and current
smoking, were important factors associated with this
decrement. Future large-scale multicenter studies need
to validate our findings at a population level. Specific
interventions toward modifiable factors that affect the
HRQOL of AP survivors (eg, smoking cessation, physical
therapy, behavioral changes, pain management) are
likely important in improving physical HRQOL following
AP and need further evaluation.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at http://dx.doi.org/10.1016/j.cgh.2017.05.037.
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Supplement: Short Form-12 (SF-12), version 2

1. In general, would you say your health is:

Excellent Very good Good Fair Poor

| O O a O

The following questions are about activities you might do during a typical day. Does your health now limit you in
these activities? If so, how much?

Yes, limited a lot  Yes, limited a little  Not limited at all

2. Moderate activities, such as moving a table, pushing a vacuum O O O
cleaner, bowling, or playing golf
3. Climbing several flights of stairs O O O

During the past 4 weeks, have you had any of the following problems with your work or other regular daily
activities as a result of your physical health?

All of the Most of the Some of the A little of the None of the

time time time time time
4. Accomplished less than you would like O O O O O
5. Were limited in the kind of work or other O O O O O

activities

During the past 4 weeks, how much of the time you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems (such as feeling depressed or anxious)?

All of the Most of the Some of the A little of the None of the
time time time time time
6. Accomplished less than you would like O O O O O
7. Did work or other activities less O O O O O

carefully than usual

8. During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the
home and housework)?

Not at all A little bit Moderately Quite a bit Extremely

| | O O O

These questions are about how you feel and how things have been with you during the past 4 weeks. For each
question, please give the one answer that comes closest to the way you have been feeling. How much of the time
during the past 4 weeks.

All of the Most of the Some of the A little of the None of the

time time time time time
9. Have you felt calm and peaceful? O O O O O
10. Did you have a lot of energy? O O O O O

11. Have you felt downhearted and blue? O O O O O
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12. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with
your social activities (like visiting friends, relatives, etc.)

All of the Most of the Some of the A little of the None of the
time time time time time

O O | O |
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