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Abstract

Objectives—The aim of this study was to evaluate the impact of smoking on quality of life in
patients with chronic pancreatitis.

Methods—This is a cross-sectional study of chronic pancreatitis patients followed at a single
institution comparing smokers with non-smokers. The primary outcome was quality of life and
secondary outcomes included demographics, drug and alcohol use, anxiety and depression, pain
level, nutritional status, and metabolic factors.
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Results—48 smokers and 45 non-smokers participated in this study. Smokers had a worse overall
quality of life and higher rates of opioid addiction and depression than non-smokers. Smokers also
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had less racial diversity, lower education levels, and higher amounts of narcotic use than non-

smokers. Furthermore, smokers had a lower BMI and a higher proportional use of pancreatic
enzyme replacement therapy. Smoking was found to be independently associated with worse

quality of life on multivariable regression.

Conclusions—The worse overall quality of life and higher rates of depression and anxiety
create cause for concern in chronic pancreatitis patients who smoke. Smoking cessation should be

an important target in chronic pancreatitis patients. Multicenter, multiethnic studies are needed to
further elucidate this relationship.
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Introduction

Smoking continues to draw attention for its harmful role in chronic pancreatitis. Smoking is
a clear risk factor for the progression of acute pancreatitis to chronic pancreatitis in a dose-
dependent manner [1, 2]. Furthermore, once chronic pancreatitis develops, smoking can
increase the formation of complications such as pancreatic calcifications, exocrine
insufficiency, and pseudocysts, indicating its propensity to accelerate disease progression
[3-5].

Studies have demonstrated that a high proportion of patients with chronic pancreatitis
smoke, but little is known regarding the effects of smoking on quality of life in patients with
chronic pancreatitis [6-8]. As there now exists a validated instrument specifically designed
to evaluate the quality of life in this patient population, the primary aim of this study was to
compare quality of life between smokers and never-smokers with chronic pancreatitis.

Materials and Methods

This is a cross-sectional study within a prospectively collected cohort of patients, approved
by our institutional review board. Recruiting was performed from patients with chronic
pancreatitis who met the inclusion criteria outlined in Table 1. If patients agreed to
participate, they were seen after their regularly scheduled follow-up visit at our chronic
pancreatitis clinic. During that visit, an informed consent was signed, a series of
questionnaires (detailed below) were given, and blood was drawn for laboratory studies
(discussed below). All recruiting was done by two physicians (LB, WW) who primarily
follow chronic pancreatitis patients at our tertiary academic medical center. Smokers were
self-identified by patients who smoked 1 or more cigarettes a day. Only current smokers and
those who never smoked were enrolled in this study, previous smokers were not included.

Demographics form

A demographics form which included standard variables such as age, gender, and race was
completed by each patient. It also included socioeconomic variables such as education level,
marital status, and employment status. Medication use was also documented, including the
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use and dosage of pain medications, antidepressants, diabetes medications, pancreatic
enzyme supplementation, and nutritional supplements.

Questionnaires

A series of validated questionnaires were given to every patient and these included: 1) the
PANCcreatitis Quality Of Life Instrument (PANQOLI) [9], a questionnaire specifically
designed to assess quality of life in chronic pancreatitis populations, 2) the Screener and
Opioid Assessment for Patients with Pain-Revised (SOAPP-R) [10], which assesses the
potential for opioid addiction, 3) the Drug Alcohol Screening Test (DAST) [11], which
screens for drug abuse misuse, 4) the Michigan Alcohol Screening Test (MAST) [12] which
detects alcoholism 5) the Brief Cope 24 which measures coping skills [13], 6) the Hospital
Anxiety and Depression Scale (HADS) [14] which detects depression and anxiety, 7) the
Malnutrition Universal Screening Test (MUST) [15] which evaluates for malnutrition, and 8)
the Visual Analog Scale (VAS) which was used to determine the patient’s level of pain.

Laboratory and Endoscopy Data

All patients had laboratory data collected to assess for nutritional and metabolic factors
including Vitamin A, Vitamin D, Vitamin E, Vitamin K, prothrombin time, magnesium,
calcium, albumin, prealbumin, and triglyceride levels (hypertriglyceridemia defined as a
serum triglyceride level = 200) [16]. Secretin stimulation testing was done as previously
described and peak bicarbonate levels were measured for patients [17]. All patients received
endoscopic ultrasound (EUS) for confirmation of chronic pancreatitis and disease severity
was graded as previously described using number of EUS criteria (hyperechoic foci,
hyperechoic strands, lobularity, hyperechoic duct, irregular duct, visible side branches,
ductal dilation, calcification, and cysts) present [18, 19].

Statistical Analysis

Results

Continuous values were reported as mean = SD. Statistical analysis was performed using
Fisher’s exact test for categorical variables and Student’s t-test for continuous variables in
comparing the two groups (STATA 14.2, StataCorp, College Station, Texas, USA).
Multivariable linear regression analysis was performed to determine independent predictors
of quality of life using PANQOLI scores as a marker for quality of life. Independent
variables for this analysis included demographic and disease characteristics. A two-sided P
value < 0.05 was considered to be significant. No corrections were made for multiple
comparisons.

Demographics and Disease Characteristics

A total of 95 patients with chronic pancreatitis were identified in this study, of which two
(smokers) were excluded due to the presence of stage 1V cancer, leaving 93 patients (48
smokers and 45 non-smokers). The mean age was 48.5 (+ 10.5) years, 59 (63.4%) were
female, and 78 (88.6%) were Caucasian. Smokers were significantly less heterogeneous in
terms of race than non-smokers with non-smokers having more African-American and
Hispanic patients (p=0.02) (Table 2). They were less-educated than non-smokers (p=0.004)

Pancreatology. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Han et al.

Page 4

and there was no significant difference in chronic pancreatitis etiology between the two
groups. Overall, there was no significant difference in disease severity as measured by EUS
findings between the two groups, but the smoking group had a higher proportion of patients
with severe disease (25% vs. 6.7%, p=0.02). The smoking group had on average a 25.5
pack-year history and currently smoked 0.7 packs (14 cigarettes)/day.

Quiality of Life

Smokers had a worse overall quality of life on the PANQOLI compared to non-smokers
(50.3 £ 9.6 vs. 59.3 + 16.2, respectively, p=0.003), a higher potential for opioid abuse in
terms of the SOAPP-R (p=0.02), and higher rates of depression and anxiety based on the
HADS score (p=0.005), but better coping skills on the Brief Cope 24 (p=0.009) (Table 3).
Multivariate analysis included demographic variables, smoking status, and chronic
pancreatitis duration, severity and etiology. This regression revealed that quality of life based
on the PANQOLI was only significantly associated with smoking with a parameter estimate
or a coefficient of —8.6, suggesting an inverse relationship of smoking with quality of life
(p=0.008) (Table 4).

Nutritional and Metabolic Factors

Medications

Amongst the nutritional and metabolic factors (Table 5), smokers had a significantly lower
body mass index (BMI) than non-smokers (24.1 vs. 28.7, p=0.002), and a higher proportion
of patients with low pre-albumin levels than non-smokers (40% vs. 20.8%, p=0.04).

Medication use data (Table 6) displayed that a higher proportion of smokers used narcotics
for pain control (95.8% vs. 71.1%, p=0.001) and required pancreatic enzyme replacement
therapy (95.8% vs. 73.3%, p=0.002) compared to non-smokers. There was no difference
between smokers and non-smokers however in daily dose of opiates quantified in morphine
equivalents (210.2 in smokers vs. 155.6 mg/day in non-smokers, p=0.12).

Discussion

Numerous studies have demonstrated that smoking is a clear risk factor for both acute and
chronic pancreatitis, accelerating disease progression, both from acute pancreatitis to
chronic pancreatitis but also within chronic pancreatitis [1, 2, 6, 20-22]. Smoking has indeed
been shown to be associated with calcification development, exocrine insufficiency,
pseudocyst development, and severe morphologic changes in chronic pancreatitis [4, 5].
However, few studies have directly compared its impact on quality of life in chronic
pancreatitis patients. One of the remarkable aspects of chronic pancreatitis is the high
prevalence of smoking as the North American Pancreatitis Study 2 (NAPS2) found that
47.3% of their chronic pancreatitis patients were current smokers, while 71.4% had smoked
during at least one point in their life [6]. Similarly, a Japanese study found that 44.9% of
their patients were current smokers and 74.6% were ever smokers [7].

Using the PANQOLLI, the first validated instrument that was designed specifically for the
evaluation of quality of life in chronic pancreatitis, we found that smokers had a worse
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quality of life in all functions, including physical function, role function, emotional function
and self-worth. Our study also indicated that smokers had higher potential for opioid abuse,
depression, and anxiety, based on the SOAPP-R and HADS questionnaires respectively.
These findings seem to be compatible with those of the NAPS2 study which had previously
demonstrated that chronic pancreatitis patients do indeed have a worse quality of life
compared to a healthy population based on the Short Form-12, a generalized quality of life
instrument that offers an evaluation of physical health and mental health [23]. A recent study
by Machicado et al combined all three of the NAPS2 studies and found that based on using
the Short-Form-12 as a measure of quality of life, factors including constant pain, pain-
related disability/unemployment, current smoking, and concurrent co-morbidities
significantly affected quality of life in this patient population [24]. Specifically, constant
pain had the largest impact on physical quality of life, followed by disability/unemployment
and then current smoking, with the interesting finding that subjects with a moderate or heavy
drinking history had improved physical quality of life compared to subjects who were
lifelong abstainers. Similarly, in terms of mental quality of life, constant pain also had the
largest impact, followed by current smoking and disability/unemployment. Multivariable
analysis in our study demonstrated that smoking status was the primary independent variable
associated with worse PANQOLI scores.

There were a variety of differences between smokers and non-smokers in this study that
warrant attention. In terms of demographics, while there were no differences in age or
gender, there was more racial diversity in the non-smoking group. It is unclear as to what
role this may play in interpreting these results given the particularly small number of non-
Caucasians in both groups, which reflects the patient population of our medical center.
Further multi-ethnic studies will need to be done to elucidate the differences between races
in this disease. Smokers also had significantly lower education levels, with non-smokers
having more patients with college degrees (37.8% vs. 10.4%, p=0.004). This appears to be in
line with the general population as the Centers for Disease Control (CDC) has reported
decreasing smoking rates with higher levels of education [25]. While not statistically
different, 60% of smokers were also unemployed, compared to 40% in non-smokers, which
in combination with education level may reflect the socioeconomic background of smokers.

In terms of nutritional and metabolic factors, smokers had a lower BMI and a greater
proportion of smokers had low prealbumin levels compared to non-smokers. The lower BMI
is expected with smokers given the association of smoking with decreased food intake and
increased energy expenditure [26, 27]. While no clear relationship between smoking and
prealbumin levels exists, the lower prealbumin may hint at differences in nourishment
between smokers and non-smokers, despite the lack of difference in rate of malnourishment
based on screening via the MUST.

Smokers, as expected, had a significantly higher rate of narcotic use than non-smokers given
the common occurrence of co-addictions. A higher proportion of smokers also required
pancreatic enzyme replacement therapy, which is in line with the known disease acceleration
in chronic pancreatitis caused by smoking. Interestingly, there was no difference in
bicarbonate secretion between the two groups, but pancreatic enzyme supplementation was
prescribed based on symptoms, specifically steatorrhea and diarrhea, which may not
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correlate precisely with bicarbonate secretion. Another interesting finding was the high use
of antidepressants as nearly 50% of smokers and non-smokers reported taking
antidepressants, which further speaks to the prevalence of depression and poor quality of life
experienced by these patients.

Previous studies have demonstrated the disease acceleration caused by smoking, which
would in turn be expected to result in greater disease severity in the smoking group [4, 5].
There were no significant differences, however, in disease severity based on EUS findings
between the smoking and non-smoking groups, although the smoking group did have a
higher proportion of patients with severe disease compared to the non-smoking group. As
mentioned above, there was also no difference in bicarbonate secretion on secretin
pancreatic function testing between the two groups but several studies have previously
demonstrated the suboptimal concordance and correlation of EUS with direct pancreatic
function testing [28-30]. Finally, the smoking group did have a higher requirement of
pancreatic enzyme replacement therapy, which would imply greater disease severity if using
clinical criteria as in the M-ANNHEIM clinical staging system [31]. While not definitive,
the higher proportion of severe disease coupled with the greater use of enzyme replacement
therapy in the smoking group hints at a worse disease state in the smoking group, which may
also be contributing to a worse quality of life.

Taken together, smaoking in chronic pancreatitis appears to have a significant negative effect
on quality of life in patients with chronic pancreatitis. Within quality of life, anxiety and
depression in particular warrant particular attention and physicians must be vigilant in
monitoring for these conditions given the danger of mental health deterioration. Smokers
also likely represent a less-educated, under-employed socioeconomic status, which highlight
the particular struggles these patients may be going through. The lower BMI, low
prealbumin proportion, and high proportion of enzyme replacement therapy use in smokers
hint at malnourishment in this subgroup, which may not even be detected by typical
screening methods. Lastly, smokers are likely to exhibit co-addiction with opiates, stressing
the importance of careful monitoring of opiate use in this subgroup of patients, particularly
given the current opiate epidemic in the United States [32].

There are several limitations to this study. In addition to the limitations inherent to a cross-
sectional design, this study population is small and limited to a single-center, representative
of a specific geographic area and population. This is seen in the gender composition of the
entire cohort, as females represented 62.4% of the group, which is higher than the 46.7%
seen in the NAPS2 population [23]. Additionally, it is difficult to determine a temporal
relationship between smoking and quality of life from this study. Similar to how Setiawan et
al analyzed the effects of drinking and smoking in acute pancreatitis in their multiethnic
cohort [22], a multi-center, multi-ethnic prospective database study could help elucidate the
long-term effects of smoking while also delineating between racial differences. Lastly,
confounding variables are always of concern, which necessitated the use of multivariate
regression to help clarify the relationship of smoking with quality of life. Looking at disease
severity as a potential confounding variable, while there was no significant association with
quality of life and EUS-based disease severity on multivariate analysis, as discussed above,
there are several findings that suggest that the smoking group had clinically greater disease
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severity, which may affect quality of life as well. Multivariable regression is weakened by
including numerous variables, particularly with a small sample size, and future studies will
need to investigate this relationship.

In summary, this study provides a comprehensive comparison of smokers and never-smokers
with chronic pancreatitis and highlights the negative influence of smoking on quality of life.
The next step will be to assess whether quality of life improves after smoking cessation.
Unfortunately, as has been previously demonstrated, smoking is extremely difficulty in this
population and innovative, effective strategies will be needed to help these patients quit
smoking [8]. In the meantime, it becomes paramount for pancreatologists to be mindful of
quality of life factors such as depression, anxiety, nutrition, and opiate use to provide
comprehensive care in this difficult population.
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Table 1

Inclusion criteria

Exclusion criteria

Patient must have one of the following two features:

a. Presence of pancreatic calcification as
demonstrated by CT scan or KUB imaging

b. Presence of five out of nine criteria of
pancreatic injury by endoscopic ultrasound in
conjunction with a positive secretin
stimulation test to confirm pancreatic
insufficiency.

Patient to be excluded from the study if they have one of the following
features:

a. Age less than 18 years

Comorbidities including end-stage cancer (estimated survival <
6 months), HIV (T4 cell count < 50), end-stage congestive heart
failure, end-stage chronic obstructive pulmonary disease,
uncompensated cirrhosis, renal failure (on dialysis or with CrClI
<25), or pre-existing diabetes mellitus

C. Prisoners
d. Non-English speaking
e Former smokers

CT: computed tomography; KUB: kidney, ureter, and bladder; CrClI: creatinine clearance
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Comparison of Demographics and Disease Characteristics between Current Smokers and Non-smokers

Table 2

Ductal Obstruction

-IPMN

10 (20.8%)
5 (10.4%)

Pancreatology. Author manuscript; available in PMC 2019 April 01.

3 (6.7%)
1(2.2%)

Current Smoker (n=48) | Non-Smoker (n=45) | Pvalue
Mean (SD) or N (%) Mean (SD) or N (%)
Age 47.1+£99 51.0+10.4 0.08
Gender 0.97
Females 30 (62.5%) n=28 (62.2%)
Males 18 (37.5%) n=17 (37.8%)
Race 0.02
Caucasian 46 (95.7%) 36 (80%)
African-American 0 (0%) 5(11.1%)
Hispanic 0 (0%) 3(6.7%)
Mixed 2 (4.2%) 1 (2.2%)
Marital Status 0.19
Married 18 (37.5%) 17 (37.8%)
Divorced 13 (27.1%) 5 (11.1%)
Single 9 (18.8%) 11 (24.4%)
Single Parent 6 (12.5%) 5 (11.1%)
Unmarried 1(2.1%) 6 (13.3%)
Widowed 1(2.1%) 1 (2.2%)
Education Level 0.004
Less than high school 6 (12.5%) 2 (4.4%)
High school graduate 33 (68.8%) 17 (37.8%)
Some college 4 (8.3%) 6 (13.3%)
Associate’s Degree 0 (0%) 2 (4.4%)
Bachelor’s Degree 5 (10.4%) 17 (37.8%)
Graduate degree 0 (0%) 1(2.2%)
Employment Status 0.2
Employed 13 (27.1%) 16 (35.6%)
Unemployed 29 (60.4%) 18 (40%)
Retired 1(2.1%) 3(6.7%)
On Disability 5 (10.4%) 8 (17.8%)
Past Addictions | 30 625%) | 23 (s6.19%) | 027
Disease duration (years) | 41+34 | 44+52 | 0.36
Etiology 0.21
Alcohol 20 (41.7%) 15 (33.3%)
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Current Smoker (n=48) | Non-Smoker (n=45) | Pvalue
Mean (SD) or N (%) Mean (SD) or N (%)
-Anastomotic Stricture 4 (8.3%) 1(2.2%)
-Trauma 1(2.1%) 1(2.2%)
Hereditary 5 (10.4%) 7 (15.6%)
Autoimmune 2 (4.2%) 1(2.22%)
Cystic Fibrosis 1(2.1%) 2 (4.44%)
Idiopathic 10 (20.8%) 17 (37.8%)
Severity (based on EUS findings) 0.2
Mild 10 (20.8%) 12 (26.7%)
Mild-moderate 5 (10.4%) 7 (15.6%)
Moderate 17 (35.4%) 18 (40%)
Moderate-severe 4 (8.3%) 5 (11.1%)
Severe 12 (25%) 3 (6.7%)
Pack-years | 255+17.3 | - | -
Current packs/day | 0.7+04 | - | -
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Table 3

Comparison of Quality of Life between Current Smokers and Non-Smokers

Current Smoker | Non-Smoker | Pvalue

Mean (SD) Mean (SD)
Pancreatitis Quality of Life Instrument (PANQOLI) 50.3+9.6 59.3+16.2 0.003
Michigan Alcohol Screening Test (MAST) 28+35 13+15 0.08
Drug Alcohol Screening Test (DAST) 2616 23+19 0.32
Brief Cope 24 103.1+14.8 84+31.4 0.009
Screener and Opioid Assessment for Patients with Pain-Revised (SOAPP-R) | 19.2 +10.4 138+7.3 0.02
Hospital Anxiety and Depression Scale (HADS) 18.3+84 125+7.1 0.005
Visual Analog Scale (\VVAS) for pain 49.2+22.7 47.8+25.8 0.4
Malnutrition Universal Screening Test (MUST) 08+13 06+1.2 0.1
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Table 4

Multivariable Regression of demographic variables in relation to Quality of Life as determined by the

PANQOLI
Variable Reference Variable Parameter estimate (95% CI) | Standard Error | Pvalue
Age - -0.16 (-0.5,0.2) 0.16 0.14
Male gender Female gender 45(-1.7,10.7) 3.0 0.15
Current Smoking Non-Smoking -8.6 (-15.9, -1.1) 35 0.008
Packs of cigarettes/day - -1.5(-10.5,7.4) 42 0.91
Pack-years - -0.01 (-0.3,0.3) 0.13 0.72
Alcohol etiology Non-alcohol etiologies | —4.9 (-13.9, 4.1) 44 0.28
High school level education College education -2.3(-12.4,7.9) 5.0 0.13
Caucasian race All other races 2.3(-12.1,16.7) 7.1 0.74
Divorced Married -0.9 (-8.3,6.6) 3.8 0.82
Unemployed Employed -4.9 (-13.6, 3.6) 43 0.25
Chronic Pancreatitis duration - 0.15(-0.5, 0.8) 0.39 0.63
Severe disease severity (based on EUS) | Mild disease severity 1.9 (-11.7,15.5) 6.7 0.8

R2 =0.69, p=0.0005
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Comparison of Nutritional and Metabolic risk factors between Current Smokers and Nonsmokers

Table 5

Current Smoker (n=48) | Non-Smoker (n=45) | Pvalue
Mean (SD) or N (%) Mean (SD) or N (%)

BMI 241a 6.2 28.7a 8.8 0.002
Vitamin A level (ug/dL) 479+18.1 58.9+37.8 0.08
Vitamin A deficiency 15 (31.3%) 20 (44.4%) 0.18
Vitamin D level (ng/mL) 26.3+12.2 299+154 0.11
Vitamin D deficiency 32 (66.7%) 26 (57.8%) 0.37
Vitamin E level (ug/mL) 10.6+5.2 12.6+5.9 0.09
Vitamin E deficiency 13 (37.1%) 6 (15.4%) 0.1
Vitamin K level (ng/mL) 24+1.2 26+13 0.25
Vitamin K deficiency 11 (22.9%) 10 (22.2%) 0.9
Prothrombin time (sec) 119+4.1 109+7.3 0.29
Magnesium level (mEg/L) 1.0+0.2 20+05 0.19
Hypomagnesemia 3(6.3%) 7 (15.6%) 0.14
Calcium level (mg/dL) 9.0+1.2 85+15 0.15
Hypocalcemia 8 (16.7%) 15 (33.3%) 0.06
Albumin (g/dL) 40+06 3.9+0.7 0.29
Hypoalbuminemia 10 (20.8%) 10 (22.2%) 0.86
Prealbumin level (mg/dL) 19+10.4 215+6.3 0.16
Low prealbumin level 18 (40%) 10 (20.8%) 0.04
Triglyceride level (mg/dL) 167.3+98.3 230.8 £ 220.8 0.08
Hypertriglyceridemia 22 (45.8%) 22 (48.9%) 0.76
Bicarbonate level (peak-mEq/L) during secretin stimulation | 68.1 + 15.3 71.4+20.9 0.38
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Table 6

Comparison of Medications between Current Smokers and Non-smokers

Current Smoker (n=48) | Non-Smoker (n=45) | Pvalue

Mean (SD) or N (%) Mean (SD) or N (%)
Narcotic Use | 46 (95.8%) 32 (71.1%) | 0.001
Morphine equivalents (mg/day) | 210.2 +161.2 155.6 +£148.6 | 0.12
Multivitamin use | 12 (25.0%) 10 (22.2%) | 0.75
Insulin use | 6 a25%) 6 (13.3%) | 09
Oral hypoglycemic use | 3 (6.3%) 5 (11.1%) | 0.4

Pancreatic enzyme replacement therapy | 46 (95.8%) 33 (73.3%) 0.002

Lipase (units) 135,000 + 165,724 94,125 + 44,017

Protease (units) 300,894 + 150,866 297,000 + 139,957

Amylase (units) 707,188 + 149,800 473,125 + 220,126
Antidepressant use | 24 (50%) 22 (48.9%) | 0.91
Osteoporosis | 2 (4.2%) 0 (0%) | 0.16
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