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Polypharmacy is a risk factor for disease flare in adult
patients with ulcerative colitis: a retrospective cohort
study
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Background/Aims: Polypharmacy is a common clinical problem with chronic diseases that can be associated with adverse pa-
tient outcomes. The present study aimed to determine the prevalence and patient-specific characteristics associated with poly-
pharmacy in an ulcerative colitis (UC) population and to assess the impact of polypharmacy on disease outcomes. Methods:
A retrospective chart review of patients with UC who visited a tertiary medical center outpatient clinic between 2006 and 2011
was performed. Polypharmacy was defined as major (=5 non-UC medications) or minor (2-4 non-UC medications). UC med-
ications were excluded in the polypharmacy grouping to minimize the confounding between disease severity and polyphar-
macy. Outcomes of interest include disease flare, therapy escalation, UC-related hospitalization, and surgery within 5 years of
the initial visit. Results: A total of 457 patients with UC were eligible for baseline analysis. Major polypharmacy was identified
in 29.8% of patients, and minor polypharmacy was identified in 40.9% of the population. Polypharmacy at baseline was associ-
ated with advanced age (P<0.001), female sex (P=0.019), functional gastrointestinal (GI) disorders (P<0.001), and psychiatric
disease (P<0.001). Over 5 years of follow-up, 265 patients remained eligible for analysis. After adjusting for age, sex, functional
Gl disorders, and psychiatric disease, major polypharmacy was found to be significantly associated with an increased risk of
disease flare (odds ratio, 4.00; 95% confidence interval, 1.66-9.62). However, major polypharmacy was not associated with
the risk of therapy escalation, hospitalization, or surgery. Conclusions: Polypharmacy from non-inflammatory bowel disease
medications was present in a substantial proportion of adult patients with UC and was associated with an increased risk of dis-
ease flare. (Intest Res 2019;17:496-503)
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INTRODUCTION impact on quality of life and can be associated with a variety

of co-morbidities.” A significant portion of patients with IBD

Inflammatory bowel disease (IBD) is an immune-mediated
disease characterized by chronic inflammation of the GI tract
and has a course characterized by relapse and remission.'
Over 1.5 million Americans and 2.2 million Europeans are
known to have either CD or UC and the global prevalence is
increasing.” As a life-long disease, IBD may have a negative
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are known to have sleep disturbances, depression, anxiety,
and chronic pain."® IBD is also associated with the develop-
ment of other autoimmune diseases, thromboembolism, and
colon cancer.” In addition, diseases common in the general
population, such as coronary heart disease, diabetes, and
asthma, are also prevalent in the IBD population,” and with
the expanding aging population a growing number of IBD pa-
tients also live with other chronic diseases." The concurrent
management of these conditions along with IBD has thus be-
come a more complicated task facing primary care physicians
and gastroenterologists.
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One issue involved in the management of IBD patients is to
mitigate the risk of polypharmacy. Polypharmacy can be de-
fined as major polypharmacy with the use of 5 or more medi-
cations at the same time." The prevalence of polypharmacy in
IBD has been shown to be greater than 20%." Compared to
the general population, IBD patients have been shown to con-
sume more analgesic medications, antidepressants, and anx-
iolytics, as well as high rates of supplement, probiotic, and
complimentary therapies which contribute to this risk."" Poly-
pharmacy has been associated with poorer clinical outcomes
in several chronic diseases in part due to increased risk of
drug-drug interactions, along with reduced medication adher-
ence associated with increased medication burden.” It has
been shown that patients with CD who consumed more med-
ications had increased disease activity and lower quality of
life."” However, there has been limited research on the preva-
lence of polypharmacy in UC and the long-term effects of
polypharmacy on clinical outcomes in UC.

The objectives of the present study were to estimate the
prevalence of polypharmacy in an UC population, to deter-
mine patient-specific characteristics associated with poly-
pharmacy, and to assess the longitudinal impact of polyphar-
macy on clinical outcomes of UC over a 5-year interval.

METHODS

1. Study Population

In this retrospective study, adult patients with an established
diagnosis of UC followed at the University of Virginia Digestive
Health clinic from January 1, 2006 to December 31, 2011 were
identified using the electronic medical record. Patients were
excluded if they had a diagnosis of CD or indeterminate colitis,
were less than 18 years of age, or had incomplete medical re-
cords including missing medication lists or missing medical/
surgical history. Patients were excluded from the 5-year fol-
low-up data if they had incomplete medical data or were lost
to follow-up during this time. The study was approved by Insti-
tutional Review Board at the University of Virginia.

2. Data Collection

Baseline demographic information including sex, age, smok-
ing status and alcohol history were collected. Disease-specific
information including the extent of disease based on the Mon-
treal classification, disease duration, past and current UC
treatment regimens, and medical history were recorded.
Functional GI disorders, including IBS, dyspepsia, gastro-
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esophageal reflux disease, constipation etc., and psychiatric
disorders, including generalized anxiety disorder and major
depressive disorder, were identified by diagnostic code in the
electronic medical record. Data on medication use, including
over-the-counter (OTC), supplements such as vitamins and
minerals, and prescription medications that patients reported
taking on a regular basis were collected from the initial clinic
visit. The total number of non-UC medications, including
OTC, vitamin and mineral supplements, reported by the pa-
tients was classified according to degree of polypharmacy:
none (0-1 medication), minor polypharmacy (2-4 medica-
tions) and major polypharmacy (>5 medications) as previ-
ously defined."” Of note, UC medications were excluded in the
polypharmacy grouping to minimize the confounding be-
tween disease severity and polypharmacy classes, in which
patients with more severe diseases may require more than
one UC medications.

3. Outcome Measurement

Clinical outcomes of interest included UC flare, UC-related
hospitalization, UC-related surgery (colectomy) and UC ther-
apy escalation within 5 years of initial clinic visit. A disease
flare was identified when documented in the medical record
by attending gastroenterologist and changes were made to the
patient’s treatment. Therapy escalation was defined as escala-
tion from 5-aminosalicylate (5-ASA) therapy to immunomod-
ulator or biologic therapy, or from immunomodulator to bio-
logic therapy. In a subgroup analysis, we analyzed the relation-
ship between the clinical outcome mentioned above and
common medication categories of interest, including opioids
and NSAIDs. The online clinical database Lexicomp® (Wolters
Kluwer Health, Inc. Hudson, OH, USA). Online was used to
identify potential drug-drug interactions that could lead to ad-
verse effects or negative clinical outcomes.

4. Statistical Analysis

Statistical analyses were performed using the Statistical Anal-
ysis Systems (SAS) Software program version 9.4 (SAS Insti-
tute Inc., Cary, NC, USA). The a-error was set at 0.05 and re-
ported P-values are 2-sided. Descriptive statistics were report-
ed as percentages, mean values, and standard errors of the
mean. Univariate analysis was performed to determine inde-
pendent predictors of polypharmacy by using chi-square tests
for categorical variables and ANOVA for continuous variables.
As for 5-year follow-up, outcome of interests include UC flare,
hospitalization, surgery, and therapy escalation. A multivari-
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ate logistic regression analysis was used to assess the relation-
ship between polypharmacy class and these clinical outcomes
by adjusting for potential confounders, which were variables
that were significantly associated with polypharmacy at base-
line.

RESULTS

1. Baseline Characteristics by Polypharmacy Class

A total of 457 out of 498 patients with UC were eligible for
baseline analysis. Major polypharmacy was identified in 136
patients (29.8%) and minor polypharmacy was seen in 187 of
the population (40.9%). Polypharmacy at baseline was associ-
ated with increasing age (P<0.001) and female sex (P=0.019).
Polypharmacy was associated with functional GI disorders,
with 18% of patients with major polypharmacy having con-
comitant functional GI disorders (P<0.001). Polypharmacy
was also associated with psychiatric disease, with 32% of pa-
tients with major polypharmacy having concomitant psychi-
atric disease (P<0.001). There was a trend between disease
duration and polypharmacy, although this did not achieve
statistical significance (P=0.051). Neither tobacco nor alcohol

Table 1. Baseline Patient Characteristics by Polypharmacy Class’®
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usage was associated with polypharmacy. There was also no
association between polypharmacy and disease extent based
on the Montreal classification (Table 1).

2. Clinical Outcomes by Polypharmacy Class in 5-Year
Follow-up

Over 5 years of follow-up, 265 out of 457 patients remained el-
igible for data analysis. After adjusting for age, sex, functional
GI disorders, and psychiatric disease, major polypharmacy
was significantly associated with an increased risk of UC flare
(OR, 4.00; 95% CI, 1.66-9.62). Major polypharmacy was not
associated with an increased risk of therapy escalation, UC-re-
lated hospitalization or surgery (Fig. 1).

3. Clinical Outcomes by Medication Categories

After adjusting for age, sex, functional GI disorders, psychiatric
disease and polypharmacy class, further analysis on specific
medication categories showed that baseline usage of opioid
pain medication was associated with increased risk of hospital-
ization (OR, 3.84; 95% CI, 1.09-13.57) and usage of prebiotics
was associated with higher chance of therapy escalation (OR,
8.40; 95% CI, 1.44-49.03). Antidepressants, benzodiazepines,

Major polypharmacy

Minor polypharmacy

No polypharmacy

Characteristics (n=136) (n=187) (n=134) P-value
Age (yr) 59.29+1.33 49.72+1.13 48.24+1.34 <0.001
Sex 0.019
Female 79 (58) 95 (51) 55 (41)
Male 57 (42) 92 (49) 79 (59)
Average number of drugs 7.40+0.15 2.86+0.13 0.52+0.15 <0.001
Montreal classification 0.750
E1 (proctitis) 11 (8) 19 (10) 16 (12)
E2 (left-sided) 52 (38) 65 (35) 50 (37)
E3 (extensive) 73 (54) 103 (55) 68 (51)
Disease duration (yr) 8.63+0.69 6.98+0.60 6.31+0.70 0.051
Tobacco use 12 (9) 20 (11) 8 (6) 0.330
Alcohol use 51(38) 77 (41) 58 (43) 0.610
Functional Gl disorders’ 24 (18) 5(3) 6 (4) <0.001
Psychiatric illness’ 43 (32) 29 (16) 17 (13) <0.001

Values are presented as mean +SD or number (%).

*Differences across polypharmacy classes were assessed using chi-square test for categorical variables and ANOVA for continuous variables. Major
polypharmacy, >5 non-UC medications; minor polypharmacy, 2-4 non-UC medications; no polypharmacy, <2 non-UC medications. At 5-year follow-
up; major polypharmacy (n =57), minor polypharmacy (n=113), no polypharmacy (n=95).

*Functional Gl disorders defined using Rome IV criteria.
‘Psychiatric illness defined using DSM-5 criteria.
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Fig. 1. Differences in OR with 95% Cl between patients in major
polypharmacy class (n=75) and those without polypharmacy
(n=89) were assessed using multiple logistic regression model after
adjusting for age, sex, functional Gl disorders and psychiatric dis-
ease. Major polypharmacy: >5 non-UC medications. Y-axis is log-
transformed (P<0.05).

Table 2. Clinical Outcomes by Baseline Medication Categories®
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NSAIDs, and probiotic usage at baseline were not associated
with any of the disease outcome measurements (Table 2).

4. Drug-Drug Interaction

A total of 407 clinically relevant drug-drug interactions as de-
fined by Lexicomp® Class D or X were noted in the present
study, with 115 of them being unique. The most common drug-
drug interaction was between mesalamine and proton pump
inhibitors in 51 patients, followed by mesalamine and calcium
supplements in 40 patients. The most common clinically sig-
nificant drug-drug interactions are listed in Table 3.

DISCUSSION

Approximately one-third of UC patients in our cohort were
found to have major polypharmacy, defined as 5 or more non-
UC medications. This proportion is similar to those previously
published in the literature. One study evaluating geriatric pa-

Medication Disease flare

Therapy escalation

Hospitalization Surgery

Opioids
Antidepressants
NSAIDs
Benzodiazepines
Prebiotics

Probiotics

2.18 (0.25-18.73)
1.65 (0.57-4.81)
1.08 (0.35-3.28)
0.97 (0.29-3.28)
0.48 (0.08-2.77)

( )

2.01 (0.53-7.65

0.75 (0.21-2.76)
0.68 (0.26-1.76)
1.71 (0.68-4.30)
0.69 (0.24-2.00)
8.40 (1.44-49.03)
1.08 (0.39-3.01)

3.84 (1.09-13.57)
1.85 (0.76-4.51)
0.45(0.16-1.31)
1.34 (0.49-3.66)
0.46 (0.05-4.07)
0.61(0.22-1.71)

3.04 (0.89-10.39)

1.88 (0.72-4.26)

0.24 (0.05-1.08)

1.36 (0.46-4.01)
NA®

0.83 (0.28-2.43)

Values are presented as OR (95% Cl).
“Differences in clinical outcomes between presence and absence of specific medications at baseline; OR reported above were based on multivariate

analysis after adjusting for age, sex, functional Gl disorders, psychiatric disorders and polypharmacy class.

®No surgeries were observed in those patients who took prebiotics.

Table 3. Most Common Clinically Significant Drug-Drug Interactions’

Drug-drug interaction Incidence, No. (%)

Adverse effect

Mesalamine® & PP 51(12.5)
Mesalamine & calcium carbonate 40 (9.8)
Benzodiazepines & opioids 38(9.3)
Musculoskeletal relaxant® & opioid 37(9.1)
Calcium carbonate & systemic steroids 19 (4.7)

Class D-PPIs may diminish the therapeutic effect of 5-ASA medications via
alteration in Gl pH

Class D-antacids may diminish the therapeutic effect of 5-ASA medications via
alteration in Gl pH

Class D-CNS depressants may enhance the CNS depressant effect of opioids
Class D-CNS depressants may enhance the CNS depressant effect of opioids

(Class D-antacids may decrease the bioavailability of oral corticosteroids

*Class D or X interactions—defined as “consider therapy modification” and “avoid combination,” respectively—according to Lexicomp®. Drugs interactions
(Lexicomp®; Wolters Kluwer Health, Inc. Hudson, OH, USA, available at http://online.lexi.com).

*Only oral preparations of mesalamine are expected to participate in this interaction. Pentasa is a mesalamine formulation that has a pH-independent
delivery mechanism and is thus, also not expected to be involved in this interaction.

‘This class includes medications such as baclofen, cyclobenzaprine, and gabapentin.

PPI, proton pump inhibitor; 5-ASA, 5-aminosalicylate; CNS, central nervous system.
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tients with IBD reported major polypharmacy in 22% of the
patient population,” whereas approximately half of patients
were taking 5 or more medications in a study in CD."'® An as-
sociation between polypharmacy and patients who were old-
er, female, had functional GI disorders or concomitant psychi-
atric disease has also been found in previous studies involving
IBD and other chronic diseases.""’ Our study is different than
previous research in that only non-IBD medications were in-
cluded in the polypharmacy grouping.'® This approach is suit-
able for our study design, because it can help avoid some con-
founding from disease severity, in which patients with more
severe UC may be taking more IBD drugs and the current
study is lacking data on clinical disease activity or endoscopic
scores. Including the non-IBD medications here may also be
more clinically relevant, as the IBD medications may be less
likely to be weaned off, compared to some other non-IBD
medications.

The high prevalence of polypharmacy in UC is not a trivial
issue, as polypharmacy has been associated with a variety of
adverse clinical outcomes in chronic disease.”” However, re-
search investigating the long-term impact of polypharmacy
on clinical outcomes in UC has been limited. The current
study demonstrated that polypharmacy at baseline was asso-
ciated with an increased risk of UC disease flare. Potential rea-
sons for this association include decreased medication adher-
ence, increased adverse effects from drug-drug interactions
and possible negative impact on gut microbiome. As for de-
creased adherence, research has suggested that polypharma-
cy could lower treatment compliance by increasing drug bur-
dens in patients with chronic diseases, such as those with
chronic obstructive pulmonary diseases and systemic lupus
erythematosus.”* Given the lack of adherence data in our co-
hort, it is difficult to assess whether lower adherence is a pri-
mary driver behind the relationship between polypharmacy
and disease flare. However, other factors, in addition to low
medication adherence, might also play important roles. Stud-
ies have shown that polypharmacy might increase the risk of

adverse events from drug-drug interactions.”***

For example,
our study identified 51 cases of potential interactions between
mesalamine and proton pump inhibitors; given the pH-de-
pendent release of several mesalamine formulations, this
could result in the premature release of the active drug in the
small bowel and potentially diminish mesalamine’s therapeu-
tic effect.”” In addition to medical adherence and drug interac-
tions, polypharmacy also has the potential to alter the compo-

sition of the gut microbiome. Recent data suggests that gut
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bacteria are sensitive to a variety of nonantibiotic medications,
including antipsychotics and anti-diabetic medications.” This
in theory could contribute to intestinal dysbiosis and poten-
tially increase the risk of disease flare. This hypothesis will
need to be investigated in future studies.

The current study did not identify a statistically significant
association between polypharmacy and therapy escalation,
hospitalization or surgery. The lack of significance may be lim-
ited by the relatively small sample size. It is also possible that
some of the disease flares were controlled with adjustments
in 5-ASA therapy, negating the need for therapy escalation,
hospitalization or surgery. Future studies with a larger cohort
of patients may further clarify such relationship.

In our UC cohort, opioid use was associated with a higher
risk of UC-related hospitalization. Along with the opioid epi-
demic nationally, the issue of opioid usage in IBD has received
increased attention in recent years. Opioid use in the IBD
population is unfortunately common, and is associated with
higher rates of Emergency Department visits and hospital uti-
lization.”” Despite significant advancements in UC therapy
with the introduction of biologic therapy, data suggest that the
prevalence of opioid use in patients with IBD has not changed
significantly during this time.” There are clear negative effects
of opioid use in the IBD population, and given that the discon-
tinuation of opioids has the potential to improve patient out-
comes including medication adherence and reduce disease
activity,” it is important to address opioid usage during medi-
cation reviews at patient clinic visits.

The current study did not identify an association between
the use of psychiatric medications with the 5-year clinical out-
comes of interest. IBD patients with psychiatric illness have
been shown to have higher rates of GI symptoms and worse

clinical outcomes in other studies.”**

A lack of a relationship
between psychiatric medication and negative clinical out-
comes may suggest that psychiatric illness was adequately
managed in this patient cohort, so that the negative impact of
psychiatric illness was offset by the potential benefits of effec-
tive medical therapy. Previous research has shown that anti-
depressants, when prescribed to treat concomitant mood dis-
orders in IBD, may be associated with lower rates of clinical
relapse and steroid use.” In addition, non-pharmacologic
therapies including psychological counseling have been
shown to improve the clinical course of IBD,” and are avail-
able to patients in our clinic population, which could contrib-
ute to better clinical outcomes. The current study also did not
identify an association between the use of NSAID at baseline

www.irjournal.org
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and clinical outcomes of UC in 5 years. The connection be-
tween NSAID and IBD remains inconclusive to date based on
published literature. Some studies have suggested that
NSAIDs are associated with clinical relapse of quiescent IBD*
and may increase the risk of hospitalization.”” However, other
studies have shown no association between IBD flare and the
use of NSAIDs."** It also remains unclear whether COX2 se-
lective inhibitors are safer than conventional NSAIDs in IBD.
One randomized controlled trial has suggested that short-
term usage of celecoxib was safe in treating arthritis in UC pa-
tients and did not result in higher relapse rate than placebo.”
On the other hand, an open-label trial showed the opposite, in
which all patients experienced a flare of IBD within 6 weeks of
initiating COX2 therapy and 38% of them had resolution of
their symptoms upon discontinuation of the treatment." A re-
cent meta-analysis has concluded that there is insufficient
data to determine the impact of COX2 inhibitors on IBD exac-
erbations.” Therefore, the connection between NSAID and
IBD remains inconclusive to date and further studies are need-
ed to clarify this association.

The present study has several limitations. As a retrospective
cohort study, the findings support an association between
polypharmacy and risk of UC flare, but not causation, and
may not be generalizable to the UC population as a whole.
Another limitation is that clinical disease activity and endos-
copy scores were not consistently recorded in the medical re-
cord and thus not included in the study. However, in order to
reduce the confounding of disease severity on polypharmacy,
patients were categorized the polypharmacy class based on
non-UC medications, so that patients taking more UC medi-
cations would not automatically fall into a major polypharma-
cy group. Considering patients with more active disease may
consume more GI symptomatic drugs, we also performed a
subgroup analysis by excluding GI symptomatic drugs in the
polypharmacy group. This analysis demonstrated that major
polypharmacy was still associated with higher risk of disease
flare (OR, 5.92; 95% CI, 2.10-16.71). In addition, the study ad-
justed for other common covariates related to symptom se-
verity, including functional GI disorders and psychiatric dis-
ease. While this study did not incorporate disease duration
into the multivariate analysis given its lack of statistical signifi-
cance at baseline (P=0.051), including disease duration in the
multivariate model increased the OR between polypharmacy
and disease flare from 4.0 to 5.3 (data not shown), which
would be unlikely if polypharmacy and disease flare were
confounded by disease severity. Furthermore, the study had a

www.irjournal.org
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relatively high proportion of patients that were lost to follow-
up at 5 years. While this could lead to recruitment bias from
differential loss to follow-up, the proportion of each polyphar-
macy class were largely unchanged at 5 years (major 21.5%,
minor 42.6%, no polypharmacy 35.8%), suggesting loss to fol-
low up was similar across groups and did not favor one group
over another. In addition, the current study is limited by the
lack of data on medication adherence, which may represent
an important contributing factor for the association between
polypharmacy and disease flare. Finally, certain therapy class-
es including supplements and complimentary therapies may
have been inconsistently documented in the electronic medi-
cal record. While in this cohort there was a positive associa-
tion between prebiotic usage and therapy escalation, interpre-
tation of this finding is limited by what was likely suboptimal
reporting of prebiotics in the electronic medical record and
the small number of patients reporting prebiotic use.

As the first study to evaluate the longitudinal clinical impact
of polypharmacy in UC, our cohort demonstrated that poly-
pharmacy from non-IBD medications was present in a sub-
stantial proportion of adult patients and was independently
associated with an increased risk of UC flare. The findings
suggest that clinicians should be aware of polypharmacy in
UC management and play a proactive role in minimizing un-
necessary medications in this patient population.
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