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Abstract

Background Patients receiving 5-aminosalicylic acid

(5-ASA) require long-term therapy to achieve good out-

comes. Persistency (duration of time from initiation to

discontinuation of therapy) is therefore an important

consideration.

Aim To evaluate persistency in patients receiving various

oral 5-ASA formulations.

Methods This retrospective, 12-month, cohort study

examined new-starter patients (any age and diagnosis) from

a large United States pharmacy database who filled a pre-

scription for oral 5-ASA [Lialda�, Asacol�, Pentasa� 250 or

500 mg, balsalazide (generic and Colazal�), and olsalazine

(Dipentum�)] between March and September 2007. Persis-

tency was evaluated monthly on the basis of prescription

refill rates.

Results Prescription and refill records were identified for

44,191 patients receiving oral 5-ASA. After 1 year, 20% of

patients receiving Lialda were considered persistent and clas-

sified as continuing (refilling within a timeframe of up to twice

the duration of the prescription), compared with 9% receiving

Asacol, 7 (250 mg) and 10% (500 mg) receiving Pentasa, 10%

receiving balsalazide, and 10% receiving Dipentum.

Conclusions Overall persistency with oral 5-ASA therapy

was low. However, patients receiving once-daily Lialda

had significantly higher persistency after 1 year of treat-

ment than patients receiving other oral 5-ASA therapies.
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Introduction

The ultimate goal of treatment in patients with ulcerative

colitis (UC) is to achieve and maintain clinical and

endoscopic remission, as there is accumulating evidence

to suggest that both sustained symptom resolution

and complete mucosal healing are necessary in order

to achieve the most favorable long-term outcomes [1, 2].

The principal medical therapy used to treat mild-

to-moderate UC is 5-aminosalicylic acid (5-ASA) [3, 4],

an anti-inflammatory treatment (available in a range of

oral and rectal formulations). 5-ASA is thought to act

topically on the colonic mucosa to reduce tissue inflam-

mation [5].

Because 5-ASA is quickly and easily absorbed in the

stomach and small intestine, several oral formulations

have been developed to protect the drug as it passes through

the gastrointestinal (GI) tract to the colon [6, 7]. Commonly

available oral 5-ASA formulations include: bacterially

cleaved, diazo-bonded prodrugs (balsalazide and olsalazine);

pH-dependent, delayed-release, enteric-coated, mesalamine

therapies (e.g., Asacol�; Warner Chilcott, Rockaway, NJ,

USA); time-dependent, controlled-release, ethylcellulose-

coated, mesalamine microgranules (Pentasa�; Shire Phar-

maceuticals, Wayne, PA, USA, trademark licensed from

Ferring BV); and pH-dependent, enteric-coated, mesalamine

drug incorporating a polymer matrix core (e.g., Lialda�; also

known as Mezavant XL� in the UK and Ireland, and as

Mezavant� elsewhere; Shire Pharmaceuticals).
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Formulations of 5-ASA are potentially highly effica-

cious in the treatment of mild-to-moderate UC; however,

they require continued regular administration to maintain

remission. This introduces two principal behaviors in the

management of UC: adherence (medication taken as pre-

scribed), and persistency (duration of time from initiation

to discontinuation of therapy).

The importance of adherence has been explored previ-

ously [8–13]. However, despite the expected benefits,

between 40 and 60% of patients with UC do not take their

oral 5-ASA medication as prescribed [11–18]. The lowest

adherence rates have been reported in patients with qui-

escent UC, who may not understand the need for contin-

uing their medication after the remission of symptoms

[11, 16, 19].

Similar concerns arise when considering persistency:

patients may take their medication in the short-term, but

fail to continue their medication over the long-term. Poor

persistency with medication is often reported in chronic

diseases with prolonged asymptomatic periods [20–22], but

has not been studied in patients receiving 5-ASA therapies.

The objective of this analysis was, therefore, to evaluate

persistency in a large number of patients who have been

prescribed common oral formulations of 5-ASA. In par-

ticular, we were interested in examining persistency with

Lialda (1.2 g/tablet) compared with the other formulations,

as this is the first approved once-daily formulation

available.

Methods

Study Design

This retrospective, 12-month, cohort study evaluated per-

sistency with oral 5-ASA therapy using prescription refill

data from a large, national, pharmacy database in the

United States (Patient ParametersTM; SDI, Plymouth

Meeting, PA, USA). This database receives information on

approximately 2 billion prescription claims (provider and

hospital) per year, representing more than 150 million

unique patients. Data are obtained from various providers

and sample nearly 59,000 US pharmacies (encompass-

ing [99% of retail stores). Cash, Medicaid (plus other

publicly funded healthcare programs), and third-party (e.g.,

insurance) transactions are all included. Mail order pre-

scriptions were excluded from this analysis. Within the

database, information was available on: type of utilization

(i.e. patients who were starting, continuing, restarting,

switching, adding on, discontinuing, or titrating their

medication); medication switching (switching to and from

a product); patient demographics (age and gender); and

physician specialty.

Oral 5-ASA brands that were prescribed to patients

included mesalamine formulations (Lialda, Asacol, and

Pentasa; 250 or 500 mg), balsalazide (generic balsalazide

disodium and Colazal�; Salix Pharmaceuticals, Morris-

ville, NC, USA), and olsalazine (Dipentum�; UCB,

Smyrna, GA, USA).

Patients

Patients who started a new prescription for oral 5-ASA

therapy between March and September 2007 were eligible

for inclusion in the study. Patients included in this study

were not necessarily treatment naı̈ve, but had not filled a

prescription for their cohort product in the prior 6 months.

This study required that any eligible patient could be fol-

lowed in the database for a period of at least 18 months. No

diagnosis information was available, however, as mesala-

mine formulations are only indicated for UC, but it was

expected that most of the included patients have this

diagnosis and would form the majority of eligible subjects.

In compliance with the US Health Insurance Portability

and Accountability Act, secure encryption methods were

used to ensure patient anonymity at all times. Secure

patient identifiers allowed patients to be tracked through

changes in pharmacy or health plan.

Assessments and Classification

After the patient’s initial prescription, patient prescription

and refill records were examined continually over a

12-month study period. Based on their prescription refill

activity, patients were classified each month according to

the following criteria:

1. Continuing (a patient who filled at least two prescrip-

tions and refilled prescriptions within a timeframe of

up to twice the duration of the prescription).

2. Restarting (a patient who refilled prescription after the

grace period of twice the time of their number of days’

supply of medication had elapsed).

3. Switching (a patient who switched from one product to

another and did not fill their cohort product again.

Therefore, in this analysis, patients who switched

were considered to have discontinued their cohort

formulation).

4. Titrating (Pentasa only; a patient whose dose was

titrated from one strength of Pentasa to another).

5. Discontinuing (a patient who discontinued therapy

with that brand; patients were categorized in the first

month in which they failed to refill their prescription.

Discontinuing patients could subsequently be consid-

ered as ‘restarting’ if they resumed their medication

during the study period).
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6. No activity (a patient that could not be classified as any

other patient type during a given month but who is

later observed to restart their cohort product).

Statistical Analysis

The prescription claim data are owned and were analyzed

by SDI. Persistency with 5-ASA therapy was evaluated on

the basis of prescription refill rates (i.e. the percentage of

patients refilling their prescriptions). Persistency rates were

calculated for each month of the 12-month study period.

Only patients that were classified as continuing or restart-

ing are reported in this analysis. Patients who switched

therapy were considered to have discontinued their existing

therapy. The mean number of filled prescriptions and mean

cumulative days of therapy per patient for all patients

starting treatment were also calculated for each 5-ASA

formulation after 12 months of treatment. Due to the

availability of generic balsalazide formulations from

January 2008, data for generic balsalazide disodium and

Colazal were combined for all analyses (termed the ‘all

balsalazide’ cohort).

A two-tailed z test was used to evaluate differences

between the brand associated with the highest persistency

rate and other oral 5-ASA therapies for all outcome mea-

sures. P values of \0.001 were considered to be statisti-

cally significant. Statistical analyses were performed using

SAS v9.1 (SAS Institute, Cary, NC, USA).

Exploratory Analyses

Post hoc, exploratory subset analyses were subsequently

undertaken to investigate the influence of patient age

(0–17, 18–25, 26–40, 41–55, and 56? years), patient

gender, and specialty of the prescribing physician [gas-

troenterologist, internist, primary care physician (PCP;

general practitioner, family practitioner or osteopathic

physician), surgeon, or other practitioner] on persistency

rates. Additional post hoc analyses were undertaken to

evaluate the effect prescription length had on persistency

rates among patients. Data for Pentasa were combined for

all exploratory analyses, as two dose formulations of

Pentasa (250 and 500 mg) are commercially available,

compared with a single dose for the other formulations

included.

Results

Patients

Prescription and refill records were identified for 44,191

patients who had been prescribed oral 5-ASA therapy:

Asacol, n = 25,887; Pentasa, n = 7,218; Lialda, n =

6,170; all balsalazide, n = 4,557; and Dipentum, n = 359.

No patients received generic balsalazide disodium at

enrollment; however, patients who subsequently switched

from Colazal to a generic balsalazide were considered

‘persistent’ with balsalazide therapy and were not consid-

ered to be ‘switching’. Patient characteristics are shown in

Table 1.

The majority of patients received medication lasting for

up to 30 days (Asacol 93%, all balsalazide 91%, Dipentum

88%, Lialda 96%, Pentasa 95%). Slightly more patients

who were prescribed azo-bonded formulations received

prescriptions lasting between 31 and 90 days (all

Table 1 Patient characteristics,

according to 5-ASA brand

5-ASA 5-aminosalicylic acid,

GE gastroenterologist,

IM internist, GP general

practitioner, FM family

practitioner, DO osteopathic

physician, AO SURG all other

surgery

Asacol� All balsalazide Dipentum� Lialda� Pentasa�

Gender (%)

Male 35.4 39.7 36.2 41.8 39.1

Female 64.6 60.3 63.8 58.2 60.9

Prescriber specialty (%)

GE 50.2 67.3 41.2 76.2 58.3

IM 16.3 10.3 19.5 7.0 11.2

GP/FM/DO 13.5 3.9 15.6 2.3 7.6

AO SURG 1.9 2.4 2.2 1.3 0.6

Other 18.2 16.2 21.4 13.2 22.2

Payor (%)

Cash 2.8 2.2 5.0 1.2 2.5

Third party 94.5 95.4 92.5 98.0 93.4

Medicaid 2.8 2.4 2.5 0.8 4.1

Prescription

Mean co-pay per 30-day prescription ($) 39 48 43 51 43

Mean prescription length (days) 31 30 33 31 31
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balsalazide 9% and Dipentum 12%, compared with Asacol

7%, Lialda 4% and Pentasa 5%).

Persistency

The overall persistency with 5-ASA as a class of drug,

(regardless of the brand or patients switching between

different formulations over time), was 13% at 12 months.

After 1 year of therapy, 20% of patients receiving Lialda

were classified as continuing compared with 9% receiving

Asacol, 7 (250 mg) and 10% (500 mg) receiving Pentasa,

10% receiving all balsalazide, and 10% receiving Dipen-

tum (Fig. 1a). The differences in persistency between

Lialda and all other 5-ASA therapies were statistically

significant (P \ 0.001).

When considering the persistency of patients using

5-ASA as a class of drug (regardless of the brand or

patients switching between different formulations over

time), 25% were considered continuing or restarting at

12 months. A similar pattern was observed when both

continuing and restarting patients were considered; those

receiving Lialda had the highest persistency (32%), com-

pared with Asacol (19%), Pentasa (250 mg: 15%; 500 mg:

19%), all balsalazide (19%), and Dipentum (16%; Fig. 1b).

Again, the 12-month persistency rate associated with

Lialda was statistically higher than those associated with

other oral 5-ASA therapies (P \ 0.001).

Days of Therapy and Number of Prescription Fills

Patients receiving Lialda received significantly more days

of therapy (mean 136 days; Table 2) and collected a sig-

nificantly higher number of prescriptions (mean 4.4 per

patient; Table 2) compared with those receiving other

5-ASA formulations (P \ 0.001 for all comparisons). The

largest treatment group (patients receiving Asacol) col-

lected a mean of 2.7 prescriptions per patient and received

a mean of 86 days of therapy (Table 2). Given that the

average prescription length was highly similar between all

treatment groups (mean 30 days, range 1–100 days), it is

unlikely that these results were confounded by length of

prescription. In the post hoc analysis of patients whose

initial prescription was limited to 30 days only, similar

results to the main findings of this study were observed;

20% of patients receiving Lialda remained persistent after

1 year, compared with 7–10% of patients who received

other 5-ASA therapies (Fig. 2).

Exploratory Analyses

Overall, over half the patients were prescribed 5-ASA

therapy by a gastroenterologist (n = 25,111). One-fifth

(20%) of patients prescribed Lialda by a gastroenterologist

were persistent after 1 year of therapy; this was higher than

for patients receiving Asacol (10%), all balsalazide (10%),

Pentasa (10%), or Dipentum (12%) (Fig. 3a). Overall,

similar patterns of persistency were observed between

prescribing physicians, however, persistency among

patients receiving their prescription from an internist was

often higher than in other groups (Fig. 3b). Indeed, the

most persistent subgroup (22%) received Lialda from

internists.

Persistency was highest with Lialda across all age sub-

groups. The most persistent subgroup after 1 year of ther-

apy (21%) was patients aged 41–55 years (Fig. 4a); this

was also the largest Lialda subgroup. Persistency with

Lialda in patients of this age group was higher than in

patients of the same age receiving Asacol (9%), all balsa-

lazide (10%), Pentasa (9%), or Dipentum (8%) (Fig. 4b).

Male patients receiving Lialda remained more persistent

than female patients (24 vs. 18%, respectively) after 1 year

of therapy. A similar pattern was observed in patients

receiving Asacol (11 vs. 8%), all balsalazide (11 vs. 9%),

Pentasa (11 vs. 9%), or Dipentum (12 vs. 9%).

Fig. 1 Persistency with 5-aminosalicylic acid therapy during the

12 months following treatment initiation in a continuing patients and

b continuing plus restarting patients
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Similar trends in persistency by prescribing speciality,

age and gender were also seen in patients whose initial

prescription was limited to 30 days only.

Discussion

Administrative healthcare databases have been used to

evaluate persistency with medication across various diseases

[23–26], but have rarely been used for this purpose in patients

receiving 5-ASA therapies. Importantly, the data obtained

from these databases are considered to provide an accurate,

objective indication of medication consumption in a large

number of patients within a real-life, clinical practice setting.

In this analysis, patients receiving Lialda had signifi-

cantly higher persistency, collected significantly more

refills, and received significantly more days of therapy after

1 year of treatment compared with patients receiving other

oral 5-ASA formulations, irrespective of how persistency

was defined (i.e. using continuing or continuing plus

restarting patients). Persistency was approximately twofold

higher in the Lialda group (20%) compared with all other

5-ASA groups (7–10%) in continuing patients, and over

1.5-fold higher in continuing and restarting patients com-

bined (32 vs. 15–19%, respectively).

Recent patient survey data indicate that many patients

do indeed consider less frequent dosing and fewer pills to

be very important attributes of treatment, and feel chal-

lenged by complex dosing regimens [27, 28]. In a clinical

setting, data from two prior observational studies have

demonstrated an association between multiple-daily dosing

and medication nonadherence [8, 12]. However, other

studies have reported conflicting results [16, 29–31]. The

results presented here include a large number of patients

receiving both once- and multiple-daily regimens in a ‘real-

life’ setting, and appear to be consistent with a link

between persistency and dosing complexity.

Although interesting differences in persistency appear to

exist across the formulations, long-term persistency with

5-ASA therapy was generally low, suggesting that strate-

gies need be implemented to improve persistency with

medication. The low persistency rates are, however, con-

sistent with results obtained in other ‘real-world’ studies

and surveys that assessed persistency or adherence [11–16,

18, 19, 27, 28, 32]. Approaches to improve adherence and

persistency have been proposed, but at present there are no

universally accepted strategies in widespread clinical use

Table 2 Mean cumulative days

of therapy and number of filled

prescriptions per patient after

12 months, according to 5-ASA

brand

5-ASA 5-aminosalicylic acid,

LCL lower confidence limit,

UCL upper confidence limit

Oral 5-ASA

therapy

n Average

per patient

Difference

versus Lialda�
95% Confidence

interval

P value

versus Lialda

Standard

deviation

LCL UCL

Mean number of filled prescriptions per patient

Lialda 6,170 4.36 – – – – 4.04

All balsalazide 4,557 2.85 -1.51 -1.64 -1.37 \0.001 3.14

Pentasa� 500 mg 5,498 2.85 -1.50 -1.64 -1.38 \0.001 3.10

Asacol� 25,887 2.74 -1.62 -1.73 -1.51 \0.001 3.00

Dipentum� 359 2.52 -1.84 -2.18 -1.50 \0.001 3.10

Pentasa� 250 mg 1,730 2.28 -2.08 -2.24 -1.92 \0.001 2.70

Mean cumulative s of therapy per patient

Lialda 6,170 135.9 – – – – –

All balsalazide 4,557 87.47 -48.44 -52.53 -43.99 \0.001 –

Pentasa� 500 mg 5,498 87.65 -48.26 -52.53 -44.34 \0.001 –

Asacol� 25,887 85.78 -50.21 -53.59 -46.82 \0.001 –

Dipentum� 359 82.23 -53.68 -64.83 -42.55 \0.001 –

Pentasa� 250 mg 1,730 71.76 -64.15 -69.42 -58.89 \0.001 –

Fig. 2 Continuing persistency with 5-aminosalicylic acid during the

12 months following treatment initiation in patients who received an

initial prescription of 30 days
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[17]. Potential strategies include improving the relationship

between the patient and their physician, improving

patients’ health literacy, empowering patients to take

control of their disease management, regular follow-up/

monitoring, financial reimbursement from the healthcare

center as an incentive to take medication, and simplifying/

facilitating the dosing regimen [17, 19, 33]. A systematic

review of interventions to enhance medication adherence in

chronic medical conditions published in 2007 found the

most effective interventions to be those that aimed to

simplify the dose administration regimen [34].

The results of the exploratory analyses also provided

some intriguing findings. When the data were analyzed

according to physician specialty, persistency was generally

similar between prescribing groups; however, it was noted

that prescriptions from internists often resulted in higher

persistency rates. As many adults in the USA see internists

for primary healthcare, and may not see a gastroenterolo-

gist for quiescent uncomplicated UC, internists may have a

particularly close relationship with patients and could be

well positioned to provide follow-up and support. Data to

support this theory come from a recent 7-year study in the

Kaiser system in northern California, which reported, for

patients with inflammatory bowel disease (IBD), an

increase of over 400% in the number of visits to an internist

over time compared with number of visits to a gastroen-

terologist. This suggests that, following diagnosis, patients

with IBD are receiving most of their care from a physician

other than a gastroenterologist [35].

Overall, persistency in all subgroups was low. There are

a number of factors not explored in this study that could

affect patient decisions about whether to continue taking

their medication. Despite potentially good relationships

with prescribing physicians, many patients fail to take their

medication as prescribed, suggesting a possible failure in

the overall communication regarding the importance of

persistency. Previous studies have shown that adherence to

treatment for GI disorders, including IBD, is strongly

linked to the relationship between the patient and their

physician [11, 36, 37]. Furthermore, it has previously been

Fig. 3 a Continuing persistency with 5-aminosalicylic acid therapy

during the 12 months following treatment initiation in patients who

received their prescription from a gastroenterologist. b Continuing

persistency with Lialda� during the 12 months following treatment

initiation, according to prescribing physician specialty

Fig. 4 a Continuing persistency with Lialda� during the 12 months

following treatment initiation, according to patient age. b Continuing

persistency with 5-aminosalicylic acid therapy during the 12 months

following treatment initiation in patients aged 41–55 years
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shown that the fastest decline in 5-ASA prescription refill

rates occurs during the first 3 months of treatment and

continues thereafter, albeit at a slower rate [30]. All

patients may therefore benefit from ‘interval empathy’

techniques, whereby patients are scheduled for follow-up

appointments (including at least one visit within the first

3 months of treatment) even if they are well. Prior studies

have shown that adherence to medical treatment can be

improved by introducing more frequent follow-up visits

[38].

The exploratory analyses also showed that the overall

highest persistency, by age, was achieved in older patients

(41–55 years) who were prescribed Lialda. With the

exception of those patients receiving Dipentum, an age-

related trend toward higher persistency was not observed

with the other formulations. Persistency with all oral

5-ASA therapies was higher in male patients compared

with female patients. There are conflicting reports in the

literature regarding the influence of age and gender on

5-ASA adherence and persistency [11, 15, 16, 29, 32, 39],

highlighting the complexity of persistency and the need to

individualize therapy.

This study has several limitations. Firstly, this analysis

is limited primarily by the use of prescription refill data to

evaluate persistency, but these data do not provide infor-

mation on whether or not patients actually took their

medication, or how they took it. Secondly, this was a

descriptive analysis and the results could be confounded by

a number of factors that are not under the control of this

study, for example, lack of information on diagnosis, dis-

ease duration, severity or the requirement for additional

medication. Finally, drug costs have previously been

observed to play a role in patient adherence [40]. As the

data in this study include prescriptions funded by a number

of sources (e.g., Medicaid, third parties), there is the

potential for payor type to act as a confounder. Examina-

tion of these factors (Table 1) suggests that payment

methods and drug costs were largely similar between the

formulation groups. However, drug costs and co-payment

schemes vary over time (and location) and this database did

not capture the true cost to the patient after savings

schemes or coupons. Despite these limitations, this study

examined a large number of patients who were prescribed

various 5-ASA agents and some valuable observations

have been made.

In conclusion, this large retrospective study suggests

that patients receiving once-daily Lialda have higher per-

sistency after 1 year of treatment than patients receiving

other oral 5-ASA formulations. However, overall persis-

tency rates associated with each of the oral 5-ASA thera-

pies was low. The improved persistency rates associated

with Lialda may have important implications for patients,

including fewer relapses. We hypothesize that formulations

that offer a lower pill burden and less frequent dosing

improve persistency; however, prospective well-controlled

studies will be required to investigate this hypothesis

further.
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