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Abstract

Introduction—Budesonide is a synthetic corticosteroid characterized by enhanced topical
potency and limited systemic bioavailability. Its use in ulcerative colitis (UC) was limited to rectal
preparations until recently when the new oral budesonide formulation incorporating the multi-
matrix system technology was introduced. The purpose of this review is to evaluate the current
role of oral and rectal budesonide in managing UC patients

Areas Covered—In this paper, we described the chemical structure and pharmacologic
characteristics of the different oral and rectal budesonide preparations, provided a summary of the
published trials that evaluated the efficacy and safety of budesonide in UC, and discussed the
current status of its use in this population

Expert Opinion—Budesonide is effective in inducing remission in a subset of patients with
mild-moderate UC. Nevertheless, the current evidence suggests inferiority of oral budesonide to 5-
aminosalisylates (5-ASA) and systemic steroids, whereas rectal applications are comparable to
other rectal steroid preparations but still inferior to rectal 5-ASA. In clinical practice, several
issues need clarification including, its exact position in the line of induction agents; the role of
combining budesonide and 5-ASAs; the role of combining oral and rectal budesonide; and the role
of budesonide in maintenance therapy.
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1. Introduction

Ulcerative colitis (UC) is a form of inflammatory bowel disease (IBD) characterized by
diffuse mucosal inflammation that invariably involves the rectum and extends proximally to
variable lengths in the colon. UC is a chronic disease with a remitting-relapsing nature and
hence, the goal of therapy is to induce remission and to prevent relapses. Systemic
corticosteroids were amongst the first therapies used in the treatment of UC. Their efficacy
in inducing remission is well-established from the earlier clinical trials in 1950s and 1960s
with clinical response rates approaching 80% in some studies.1=3 Those results are further
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supported by the clinical experience over the last half century.*~7 The impact of
corticosteroids on the immune response is carried through their interaction with the
intracytoplasmic glucocorticoid receptors. This interaction results in downregulation of
several proinflammatory cytokines and subsequent inhibition of inflammatory cells
proliferation and recruitment.8-® However, the powerful anti-inflammatory effect of
corticosteroids is counterbalanced by the long list of well-recognized complications
associated with systemic corticosteroids. Furthermore, corticosteroids have not been shown
to reduce the risk of disease relapse when used as a maintenance therapy.1:10 Thus, the only
indication for the use of systemic corticosteroids in UC is to induce remission in moderate to
severe cases.® To ameliorate or prevent steroid associated side effects, a “second generation”
of topically acting corticosteroids characterized by higher potency and lower systemic
bioavailability was developed.1! Budesonide is considered the prototype of the topically
acting corticosteroids and the most extensively studied form in IBD. It is recommended as
first line therapy for induction of remission in Crohn’s disease (CD) patients with mild-
moderate disease, particularly those with disease distribution involving the distal ileum
and/or right colon.12.13 Nevertheless, its role in UC patients is not as established. The
purpose of this report is to evaluate the current status of budesonide use in UC and to discuss
some of the concerns associated with its use in clinical practice.

2. Overview of the market

3. What is

The estimated annual incidence of UC is 24.3 per 100,000 person-years in Europe and 19.2
per 100,000 person-years in North America.1# It affects approximately 500,000 individuals
in USA.15 Until recently, therapeutic options for mild-moderate UC were limited to oral and
rectal 5-aminosalisylates (5-ASA) preparations and rectal corticosteroids preparation.
Patients who fail those therapies are frequently treated with systemic corticosteroid to induce
remission and may require escalation to immunomodulator and biologic therapies to
maintain remission. The oral extended release formulation as well as rectal application of
budesonide was recently approved by the US Food and Drug Administration (FDA) for
induction of remission in patients with mild to moderate UC, which expanded the
therapeutic options for this subpopulation.16:17

Budesonide?

Budesonide is a synthetic, non-halogenated corticosteroid that is structurally related to 16a.-
hydroxyprednisolone. It includes asymmetric 16a, 17a- acetyl groups resulting ina 1:1
mixture of two epimers labeled as 22R and 22S [figure 1].18:19 Both epimers are biologically
active with similar terminal half-life of 2.7 £ 0.6 h. However, the 22R epimer is 2-3 times
more potent than its counterpart and has higher distribution volume and clearance.18 This
chemical structure accounts for the favorable characteristics of budesonide including its
increased affinity to corticosteroid receptors and enhanced topical potency, which
approaches 5 times that of the prednisone.19:20 It also allows for the rapid clearance of the
drug through an extensive first-pass metabolism in the liver with a resultant low systemic
bioavailability minimizing its systemic effects.20

Expert Opin Pharmacother. Author manuscript; available in PMC 2017 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla and Herfarth

Page 3

In its native form, budesonide is rapidly absorbed in the proximal gastrointestinal tract and
cleared through the liver. This poses a challenge for its use in UC as for topically acting
steroids, drug delivery to the site of inflammation is critical. Several drug delivery
mechanisms have been incorporated to allow targeted budesonide release and currently three
oral formulations of budesonide are commercially available [table 1]:

. PH-dependent-release formulation designed to deliver the drug at PH = 6.4
(Budenofalk® Dr. Falk pharm, Freiburg Germany),

1. PH-dependent and time-dependent controlled- release formulation
designed to dissolve at PH > 5.5 (Entocort® AstraZeneca, Lund Sweden),

11, Multimatrix (MMX) formulation consistent of tablets with three matrix
layers designed to release budesonide homogenously throughout the
ascending, transverse and descending colon (Uceris® Santarus, Inc. CA.
USA)

In addition, for proctitis and left-sided colitis, rectal formulations of budesonide are
available for topical use as an enema (Entocort®) or foam (Budenofalk® and Uceris®).

4. Pharmacokinetics

After oral administration, budesonide is released starting in the proximal jejunum
(Entocort®), ileum (Budenofalk®), or homogenously throughout the ascending, transverse
and descending colon (Uceris®).21-23 Once released, the apical enterocyte drug transporter,
P-glycoprotein, facilitates its absorption to be rapidly metabolized via the cytochrome P450
isoenzymes CYP3A4 and CYP3A5 expressed in the liver and, to a lesser extent, in the
intestinal epithelial cells.?4:25 The products of budesonide metabolism, 16a.-
hydroxyprednisolone and 6p-hydroxybudesonide have negligible corticosteroid activity
compared to their parent compound and do not contribute to its therapeutic effect [figure 1].
They are primarily cleared through the kidneys but small fraction is conjugated and excreted
in the bile.24:26 About 90% of the orally administered budesonide undergo first-pass
metabolism resulting in a low systemic bioavailability of 10-15%.26 Furthermore, most of
the systemically available budesonide is bound to plasma proteins (88%).27 Apart from the
differences in the site and rate of drug release, the different oral budesonide formulations
share similar pharmacokinetic characteristics [table 1].21.28-34 Likewise, the two rectal
formulations share similar pharmacokinetics, although the foam is characterized by less
proximal spread and takes longer time to reach peak plasma concentration [table 1].

Several factors have been shown to impact the clearance and systemic bioavailability of
budesonide through interference with its metabolism. For instance, the presence of liver
cirrhosis was associated with 2.5-fold increase in systemic bioavailability of the controlled-
release budesonide formulation.2® Likewise, concomitant use of ketoconazole or grapefruit
juice, both act as inhibitors of cytochrome P450 isoenzymes, resulted in significant increase
of budesonide systemic bioavailability.35:36 In addition, altered gastrointestinal motility or
PH may interfere with budesonide release after oral administration. For example, the time to
detect drug concentration in the plasma (Tj5g) and the time to achieve maximum
concentration (Tmax) Were significantly increased in healthy volunteers given a dose of
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budesonide-MMX after a high-fat, high-calorie meal compared to those who received the
drug while fasting.22 Post-prandial gastric emptying delay was suggested as a potential
cause for the reduced absorption rate. Administering budesonide with food may also
enhance its clearance given post-prandial increase in splanchnic circulation blood flow. Of
note, neither the patient’s age nor the gender had an impact on budesonide metabolism and
clearance.??

Efficacy

5.1. Oral budesonide for induction of remission in UC

Earlier studies did not provide adequate evidence to support the use of oral budesonide in
patients with UC and traditionally, only rectal budesonide preparations were considered as a
potential therapy option in this population.® In a systemic review of Cochrane database
published in 2010, three clinical trials addressing the role of oral budesonide in UC met the
criteria for the review and were critically assessed (L6fberg 1996, Gross 2011, and D’Haens
2010) [table 2].37 The three studies varied in regard of the comparator medication
(prednisolone in one study, mesalamine in the second and placebo in the third), budesonide
formulation used, and the assessed primary outcomes.38-40 This review concluded that the
evidence is not adequate to recommend the clinical use of oral budesonide for the induction
of remission in active UC. Furthermore, mesalamine was superior to budesonide (ph = 6.4-
dependent release formulation; Budenofalk®) in this population. However, several recent
trials using budesonide-MMX formulation showed more encouraging results reviving the
interest in utilizing this compound in UC patients.4143

The initial pilot study by D’Haens et a/. (included in the above mentioned Cochrane review)
did not show significant difference in rates of clinical remission between budesonide-MMX
9mg and placebo (47.1% vs. 33.3%, respectively. P-value 0.14).40 This study included a
small number of patients (n=36) and the disease distribution was limited to left-sided colitis.
Subsequently, two larger, identically designed phase I1I clinical trials, CORE | and CORE Il
were conducted.*1:42 In CORE I, 509 patients with active mild-moderate UC were
randomized to four arms; budesonide-MMX 9mg/day, budesonide-MMX 6mg/day,
mesalamine 2.4 g/day (Asacol® Warner Chilcott plc. Dublin, Ireland), or placebo. The
primary outcome was combined clinical and endoscopic remission at 8 weeks, which was
achieved in 17.9%, 13.2%, and 12.1% of patients treated with budesonide-MMX 9mg,
budesonide-MMX 6mg, and mesalamine, respectively, compared to 7.4% in the placebo
group. The therapeutic advantage compared to placebo was only significant for budesonide-
MMX 9 mg (P=0.0143). Interestingly, there was no significant difference in rates of
remission between the budesonide-MMX groups and the mesalamine group. This is contrary
to the results from the earlier trial by Gross ef a/., which compared the efficacy of (PH-
dependent release) budesonide (9mg/day) to oral mesalamine (3g/day) and concluded that
budesonide is inferior to mesalamine.3° The two studies used different primary outcome
(clinical remission in Gross et a/ study vs. combined endoscopic and clinical remission in
CORE I) and different mesalamine dosages (3 g vs 2.4g), both factors and the different
budesonide formulations may have contributed to the inconsistent results. Furthermore, the
CORE I trial was not sufficiently powered to detect differences between the active
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compactor groups. A similar study design was applied in CORE 11 except for the use of
controlled-release budesonide (Entocort®) as the third comparator group instead of
mesalamine.*2 A total of 511 patients with mild-moderate active UC were randomized in
this study. The rates of combined clinical and endoscopic remission were 17.4%, 8.3%,
12.6%, and 4.5% for the budesonide-MMX 9mg, budesonide-MMX 6mg, Entocort, and
placebo groups, respectively. The therapeutic advantage compared to placebo was only
significant for budesonide-MMX 9 mg (p-value 0.005). The remission rate amongst patients
treated with budesonide-MMX 9mg was comparable to those who received Entocort.
However, similar to CORE I, this study was not powered to detect differences between the
active comparator groups. Combining the efficacy data from COREI and CORElI|,
budesonide-MMX 9mg was associated with 17.7% remission rate (clinical and endoscopic)
compared to 6.2% for placebo [OR 3.3, 95% CI 1.7-6.4 with number needed to treat (NNT)
of 8.7] [figure 2].4* An additional study by Rubin et a/ assessed the efficacy of budesonide-
MMX 9 mg in patients who had inadequate response to oral 5-ASA compounds. The results
from this trial are currently available in an abstract format only. In this study, a total of 510
patients with inadequate response to therapeutic dose of oral 5-ASA compounds, were
randomized to receive budesonide-MMX 9 mg or placebo for 8 weeks.*3 The primary
endpoint was combined endoscopic and clinical remission at 8 weeks, which was achieved
in 13% of the budesonide-treated patients vs. 7.5% for placebo (p= 0.049) [figure 2].

A pooled analysis of data from CORE |, CORE Il, and the study by Rubin et a/, was recently
presented in the updated Cochrane review.*> Budesonide-MMX was noted to be
significantly superior to placebo for inducing combined clinical and endoscopic remission,
15% vs. 7%, respectively [RR 2.25, 95% CI 1.50 to 3.39. NNT of 12.5]. Furthermore,
subgroup analysis suggested higher efficacy in patients who were not considered to be
mesalamine refractory [RR 2.89, 95%CI 1.59-5.25. NNT of 8.3] and those with left-sided
disease only [RR 2.98, 95% CI 1.56-5.67. NNT of 7.1].

5.2. Oral budesonide for maintenance of remission in UC

Sandborn et af evaluated the efficacy of extended budesonide-MMX use in patients with UC
who were in clinical and endoscopic remission at the end of the induction phase of CORE |
and CORE Il clinical trials.#8 A total of 122 patients were randomized to receive
budesonide-MMX 6 mg or placebo for 12 months. The primary outcome was the proportion
of patients in clinical remission after 1, 3, 6, 9, 12 months and/or end of the study and the
secondary outcome was time to relapse. No significant difference was noted between
budesonide and placebo in regard of the primary outcome. However, in an intention to treat
analysis, the probability of clinical relapse was reduced in the budesonide-treated group
compared to placebo, 40.9% vs. 59.7%, respectively. In addition, the median time for relapse
was longer in the budesonide-treated patients. The rates of adverse events were comparable
between the 2 groups. Those results are currently published in an abstract form only. Hence,
the details about of the patients’ characteristics, disease distribution and concomitant
therapies are not available. In a smaller pilot study by Keller et a/, patients with steroid-
dependent UC were treated with oral (PH-dependent) budesonide 9mg for 6 months while
attempting to taper the conventional corticosteroid.*” Of the 14 patients included in the
study, a total of 11 (78.6%) were able to terminate the conventional corticosteroids within 3
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months of starting the budesonide. Those results were not replicated in a larger studies or in
the context of the current advances in UC medical therapies.

Overall, while it appears to be safe, there is no sufficient evidence to support the use of oral
budesonide for maintenance of therapy in UC patients.

5.3. Rectal budesonide formulations in UC

The role of rectal budesonide formulations (enema and foam) in left-sided UC is more
established. Several studies have been published since 1987 comparing rectal budesonide to
placebo, conventional rectal steroid preparations (prednisolone, methylprednisolone, and
hydrocortisone), and rectal 5-ASA compounds [table 3]. Compared to placebo, rectal
budesonide has consistently shown superior efficacy in treating left-sided UC regardless of
form used and the assessed endpoint in each particular study.48-51

The standard dose in the commercially available rectal budesonide preparations is 2 mg/
application, which is the dose utilized in the majority of the clinical trials evaluating rectal
budesonide in UC. Moreover, in a dose finding trial by Hanauer ef a/ comparing the efficacy
of 3 budesonide enema preparations (0.5mg/100ml, 2mg/100ml, and 8mg/100ml) to
placebo, the 2 mg and 8 mg doses showed equivalent efficacies in improving endoscopic
inflammation grades, total histopathology scores, and clinical remission rates.#° In addition,
both doses were superior to the 0.5 mg budesonide dose and to the placebo suggesting that 2
mg is the lowest effective dose. In term of the dose intervals, two studies investigated
whether BID dosing is superior to QD dosing in inducing remission.>152 Lindgren er a/
compared the remission rates (clinical and endoscopic) in patients with active left-sided UC
treated with either budesonide enema 2mg BID or QD for 8 weeks.>2 The 2 groups had
comparable remission rates (54% vs. 41% for the BID and QD dosing groups, respectively).
More recently, Naganuma et a/, investigated whether budesonide foam at BID dosing for 4
weeks is superior to QD dosing in patients with active proctitis or proctosigmoiditis.>1
While the BID dosing was associated with higher rates of complete mucosal healing, defined
as endoscopic subscore of 0 (46.4%, 23.6%, and 5.6%, for BID, QD and placebo groups,
respectively), the two active therapy groups were comparable in achieving clinical remission
and endoscopic subscore < 1. As it remains unclear and highly debatable, whether complete
mucosal healing offer significant advantage over endoscopic and clinical remission and
based on the available evidence, QD dosing seems to be appropriate. Of note, in two recent
trials assessing the efficacy of budesonide foam in active proctitis or proctosigmoiditis and
resulted in recent FDA approval, the active therapy group received budesonide foam BID for
2 weeks and then daily for another 4 weeks.30 Therefore, this was the recommended dose in
the FDA approval letter.1”

Compared to budesonide enema, budesonide foam has lower volume per application and
higher viscosity enhancing patient’s tolerability and retention. Gross ef a/ compared the
efficacy of budesonide enemas vs. budesonide foam in inducing clinical remission in
patients with active proctitis and proctosigmoiditis.>3 The two forms showed comparable
efficacy (60% vs. 66% for the foam and enema, respectively) and both preparations were
safe and neither caused significant drop in cortisol level. However, more patients preferred
the foam preparation.

Expert Opin Pharmacother. Author manuscript; available in PMC 2017 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abdalla and Herfarth

6. Safety

Page 7

In comparison with conventional rectal steroid preparations, budesonide enema has been
shown to have equivalent efficacy in treating active left-sided UC.54-59 Lastly, 2 studies
compared the efficacy of budesonide enema to 5-ASA enema and showed that rectal 5-ASA
is superior to rectal budesonide in inducing clinical remission in patients with left-sided
UC.60’61

To date, only one study assessed the role of rectal budesonide as a maintenance therapy. In
the abovementioned trial by Lindgren et a/, patients who were in remission at the end of the
induction period entered a maintenance phase and were randomized to receive either
budesonide enema twice weekly or placebo for 24 weeks. Relapse rate at 24 weeks was
comparable between the 2 groups (41% vs. 51% for the budesonide and placebo groups,
respectively).52

Budesonide, in both oral and rectal formulations, has been repeatedly shown to have an
excellent safety profile even with long term use. In the recent Cochrane review that
evaluated the role of oral budesonide in UC, pooled analysis of three studies (CORE 1,
CORE Il, and Rubin et af- total of 971 participants) showed no statistically significant
difference between budesonide-MMX 9mg and placebo in the proportion of patients who
experienced at least one adverse event [RR 1.09, 95% CI 0.95-1.26].4° In addition, based on
pooled data from CORE I and CORE Il trials, the rate of serious adverse events was
comparable between budesonide-MMX 9mg and placebo [RR 0.88, 95% CI 0.33-2.40].4°
Furthermore, the rates of adverse events with long term budesonide use in the oral
maintenance study by Sandborn et a/and the rectal enema study by Lindgren et a/were
comparable to placebo.*6:52 A dose-dependent reduction in plasma cortisol levels have been
noted with both oral and rectal budesonide formulations. Nevertheless, the cortisol levels
remained within the normal range in most of the studies and did not seem to have an impact
on the rate of corticosteroid-related adverse events,34:45:50,62

7. Regulatory Affairs

- Oral budesonide-MMX (Uceris®) received FDA approval on January 14, 2013
for the use in patients with active mild-moderate UC. The recommended
dosage is 9 mg daily for up to 8 weeks.16

- Budesonide rectal foam (Uceris®) received FDA approval on October 7, 2014
for the use in patients with active mild-moderate distal UC (up to 40 cm from
the anal verge). The recommended dosage is 2 mg twice daily for 2 weeks,
then 2 mg daily for 4 weeks.1’

8. Conclusion

Budesonide, in its oral and rectal format, is effective for induction of remission in a subset of
patients with mild-moderate UC. Thus far, oral budesonide has no proven superiority to oral
5-ASAs and is notably inferior to systemic steroids. Hence, the exact position in the line of
induction regimens for patients with active UC remains unclear. The role of rectal
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budesonide is managing distal UC is more established with comparable efficacy to other
rectal steroid preparations but yet suggested inferiority to rectal 5-ASA preparations. Based
on the currently available data, budesonide (oral and rectal preparations) has no role in the
maintenance of remission for UC patients.

9. Expert Opinion/Conclusion

In the era of expanding biologic therapies, budesonide has emerged as an attractive
therapeutic option with excellent safety profile for patients with mild to moderate UC. The
efficacy of oral budesonide-MMX in inducing clinical and endoscopic remission has been
shown in several large, well-designed, clinical trials.#2~43 Furthermore, for patients with left-
sided colitis, rectal budesonide preparations were superior to placebo and comparable to
conventional rectal steroid preparations.#8-52:54-59 Despite the proven efficacy of
budesonide, 5-ASAs remain the first line option and the treatment of choice for patients with
mild-moderate UC. This is mainly driven by the extensive evidence supporting the efficacy
of 5-ASAs in this population and the earlier studies that revealed superiority of 5-ASAs
when compared to budesonide in rectal and controlled-release oral preparations.39:60.61
Consequently, many experts have suggested positioning budesonide ahead of systemic
steroids in patients with mild-moderate UC who had inadequate response to an appropriate
dose of a 5-ASA agent.1563-65 Nevertheless, several questions remained to be explored in
order to better understand how to best incorporate this therapy in clinical practice. One in
particular is whether there is the role of combining oral budesonide and oral 5-ASAs.
Concomitant 5-ASAs were not allowed in the 2 pivotal budesonide-MMX trials (CORE |
and CORE 11).4142 The study by Rubin er a/required inadequate response to 5-ASA
monotherapy as criteria for entering the study and budesonide-MMX was an added
therapy.43 As mentioned above 13% of the patients randomized to receive budesonide-MMX
were able to achieve clinical remission supporting the notion of using budesonide as an add-
on therapy when 5-ASAs fail to achieve complete remission. However, the efficacy of
budesonide-MMX appears to be lower in those who have failed 5-ASAs raising a question
about a potential added benefit for upfront use of combined budesonide and 5-ASAs, which
theoretically may impact the rate of remission and/or the time to achieve remission.
Likewise, there are no data on combining rectal 5-ASAs and rectal budesonide for patients
with left-sided colitis. A second question, which has not been addressed in any of the
aforementioned studies, is whether there is an added benefit for the induction of remission in
combining oral and rectal budesonide, similar to what has been shown with 5-ASAs.56 The
role of budesonide in maintaining remission is also in question. The current data do not
support the use of budesonide as a maintenance therapy in UC. In the maintenance study by
Sandborn et al, there was no significant difference between budesonide-MMX 6 mg and
placebo in regard of the primary outcome (clinical remission after 1, 3, 6, 9, 12 months
and/or end of the study).*® However, the probability of clinical relapse was significantly
lower and the time to relapse was longer in the budesonide group suggesting potential
benefit. These results seem to be comparable to trials evaluating the ability of budesonide to
maintain remission in CD, which revealed no difference between placebo and budesonide in
maintaining remission after 12 months but in some trials a nominally longer time period to
relapse in patients treated with budesonide.5” One more area to explore is whether a
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transient use of higher budesonide doses has an additional benefit for some patients. Trials
comparing the efficacy of budesonide at different doses in inducing remission in patients
with CD revealed similar efficacy of the various budesonide doses (6, 9, or 18mg/day) in
patients with mild ileo/right colonic disease location, whereas higher doses of budesonide
(Budenofalk®; 18 mg) increased the therapeutic response in patients with highly active
disease (CDAI >300) or ileal disease with additional distal colonic manifestation.68 Thus a
“budesonide taper” starting with 18 mg for e.g. 2 weeks before reducing the dose to 9 mg
may ultimately yield better results with only a minor increase in steroid induced side effects.
But this approach should be tested first in controlled trials with systemic steroids in the
comparator arm, particularly as the potentially enhanced efficacy of the higher budesonide
dose may be attributed in part to a higher degree of systemic effects.

While there was no direct comparison to systemic steroids, the efficacy of budesonide MMX
to induce clinical remission appears to be clearly inferior to systemic steroids in inducing
remission in patients with ulcerative colitis (NNT 12.5 vs. 2, respectively).89 Furthermore, at
least in the US, prednisone and methylprednisolone are considerably cheaper compared to
oral budesonide MMX [table 4].70 Thus a benefit/risk and cost evaluation in regard to the
choice of steroid therapy for the individual patient should be performed before the start of
therapy.
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Figure 1. Molecular structure of Budesonide and its two metabolites
Figure adapted with permission from: G Jonsson, A Astrom, and P Andersson, Budesonide

is metabolized by cytochrome P450 3A (CYP3A) enzymes in human liver, Drug Metab
Dispos January 1995 23:137-14218
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Price range of commonly used oral corticosteroids in IBD patients compared to budesonide-MMX (Uceris®)

in the US

Corticosteroids

Price (US dollars)*

Budesonide-MMX (Uceris®) 9mg (30 tablets)  $1600-1700

Prednisone 20 mg (100 tablets) $11-40

Methylprednisolone 16mg (100 tablets) $120-300

The prices vary based on the insurance carrier, pharmacy, and the individual State. The numbers provided in the table were obtained from the

GoodRx website /0
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