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ABSTRACT: Ulcerative colitis is an idiopathic relapsing/remitting disease that is
increasing in incidence and prevalence. It is characterized by inflammation, ab-
dominal cramping, bloody diarrhea, fatigue, and bowel urgency among other
symptoms. It often presents in teens and young adults with various degrees of
severity and significantly impacts quality of life. Primary treatment objectives in-
clude achieving rapid resolution of symptoms, mucosal healing, clinical and endo-
scopic remission, and improving a patient's quality of life. In moderate to severe
disease, prescribers employ immunosuppressive medications, anti-TNF agents, IL
12/23 antagonists, adhesion molecule inhibitors, JAK inhibitors, and S1P receptor
modulators. Two organizations have published joint recommendations regarding
these pharmaceuticals' place in therapy. As more data is published and investiga-
tional therapies are approved, the treatment approach will continue to evolve.
Ulcerative colitis is incurable, so some patients may require surgery. Optimizing
care with a multidisciplinary team, including pharmacy personnel, remains an op-
portunity in this complex condition
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INTRODUCTION
Fiery inflammation in the bowel can be due to several conditions. In inflammato-
ry bowel disease (IBD), gastrointestinal (GI) tract inflammation episodes are com-
mon. Crohn’s disease (CD) and ulcerative colitis (UC) are two IBDs differentiated
by location and bowel involvement.1 That’s a point to remember: that IBD is an
umbrella term that includes CD and UC. In 10% to 15% of patients, the features of
CD and UC are so similar that it is impossible to differentiate between them and
misdiagnosis may result.1,2 Besides the GI tract, both CD and UC also may be ac-
companied by symptoms outside the intestine, called extraintestinal symptoms.
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DIFFERENTIATING CD AND UC
CD results in patchy ulceration of any portion of the GI tract (see
Figure 1) from the mouth to the anus. It frequently affects the
terminal ileum and colon, and bleeding is uncommon. Typically,
patients experience pain in the lower right abdomen.3 UC, this
continuing education’s primary focus, involves inflammation of
the colon mucosa. UC often affects the rectum, referred to as
proctitis, and bleeding during bowel movements is common.
Typically, patients experience pain in the lower left abdomen. It
may extend into the left (sigmoid) part of the pelvis or beyond
the sigmoid, or include the entire colon, referred to as
pancolitis.4 In UC, inflammation leads to edema, ulcers, bleeding,
and electrolyte losses.

UC is a chronic idiopathic relapsing/remitting condition (meaning
it waxes and wanes) with interactions between the environment,
immune system, gut microbiome, and a genetic predisposition to
the disease suspected as causes.5  UC’s incidence and prevalence
is increasing worldwide.6 From 1990 to 2017, its incidence in-
creased from 3.7 million individuals to 6.8 million affected indi-
viduals worldwide.7 UC is incurable, so treatment goals aim to
achieve rapid resolution of symptoms, mucosal healing, and clini-
cal and endoscopic remission. An additional goal is to improve a
patient’s quality of life (QoL).6.

Individuals with this complex condition have a high level of dis-
ability and high healthcare resource utilization. Beyond medical
management, 15% to 20% of patients with UC will require sur-
gery. Compared to adults without IBD, adults with IBD experi-
enced $11,029 higher direct costs per patient per year according
to one report.8 Documenting this diagnosis in the pharmacy’s
profile can help pharmacists and technicians screen for potential
problems more efficiently.

Differentiating the two forms of IBD drives treatment. Both CD
and UC present as similar repetitive episodes of GI inflammation
and create significant patient burden. In CD, inflammation or ul-
ceration commonly occurs in the ileum and colon.4 Outside of
the intestine, CD may affect the esophagus, duodenum, or stom-
ach, and gallstones may occur. In UC, extraintestinal manifesta-
tions may appear most commonly as inflammatory arthropathies
(joint disease) and bile duct inflammation and scarring, but may
include bone, eye, and skin involvement.9,10 Although IBD’s inci-
dence peaks at age 15 to 29 years, 10% to 15% of new diagnoses
occur among adults aged 60 years or older.11 Both forms of IBD
are more prevalent among non-Hispanic White people than
among people in other racial/ethnic groups.12

PAUSE AND PONDER: What support can you provide to
patients who tell you that wherever they go, their first action is
to scan for the closest bathroom?

UC: PATHOPHYSIOLOGY AND ASSESSMENT
In UC, inflammation leads to edema, ulcers, bleeding, and elec-
trolyte losses. Upon presentation, the disease is confined to the
rectum in approximately 40% of affected patients. Clinicians see
pancolitis in about 30% of patients, however.13

The normal colon is five or six feet long and three inches wide. Its
layers of circular and longitudinal muscles and tissues contract to
move food and liquid forward. It wraps around the outside of the
small intestine, has segments, and looks somewhat flat. A seam
runs vertically down the middle so the segments bulge on either
side of the seam. As UC becomes chronic, the colon becomes
more rigid and short, leading to a pipe-like appearance.9

The most important risk factor for UC is a family history of IBD in
a first-degree relative.14 Patients with disease extension to the
left side of the colon, or extensive colitis, are more likely to need
medication, undergo colectomy (removal of a portion of the co-
lon), and develop colorectal cancer.15  Risk factors for colorectal
dysplasia (abnormal tissues that are not cancerous but can some-
times lead to cancer) or cancer include disease duration and ex-
tent, active inflammation, presence of a stricture (inelastic
narrowing of a section of the GI tract), polyps, and family history
of colorectal cancer. The bile duct may also become diseased in
3% to 7% of patients with UC.15,16

©Can Stock Photo/9and3quarters
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UC’s pathophysiology involves defects in the epithelial barrier,
defective immune response, the presence of leukocytes, and mi-
croflora imbalance in the colon.17,18 UC’s inflammation deterio-
rates the epithelium, and exposure to certain intestinal microbes
worsens the inflammation.9 Other immune-related factors that
affect UC’s pathophysiology and the body’s response include tu-
mor necrosis factor-alpha (TNF-alpha), numerous interleukins,
and elevated immune globulin levels.17

Two measures are recognized in UC. Gastroenterologists and re-
searchers tend to use the erythrocyte sedimentation rate (ESR)
and c-reactive protein (CRP) components of the Truelove and
Witts criteria. Researchers frequently measure ESR and CRP be-
fore and during treatments as outcome measures. The prescrib-
ing information for anti-TNFs, JAK inhibitors, and IL-12/23
antagonists also include ESR and CRP measures. Table 1 illus-
trates UC disease severity measured by assessment in the modi-
fied Truelove and Witts criteria.15

In the clinical setting, the simpler Mayo score (see Table 2) is
used more widely than Truelove and Witts criteria.19 It reflects
stool frequency, rectal bleeding, a physician’s global assessment,
and a measure of mucosal inflammation at endoscopy, with a
maximum score of 12. Clinical response in UC is defined as19

• a reduction of Mayo score by at least 3 points and a decrease
of 30% from the baseline score, or
• a decrease of at least 1 point on the rectal bleeding subscale or
• a total rectal bleeding score of 0 or 1

Beyond clinical response, clinical remission is a desired objective
and is defined as a Mayo score of 2 or less and no individual sub-
score exceeding 1.19 Mucosal healing is defined as a mucosa sub-
score of 1 or less. Disease activity is a measure used to decide
what treatments to prescribe. Mild disease activity is defined as
scores of 3 to 5. Moderate and severe disease activity are de-
fined as scores between 6 and 10 and 11 and 12, respectively.19

The clinician’s patient assessment must be global (all
encompassing).21 During patient interviews, clinicians should in-
quire about extraintestinal symptoms, which may include joint,
mood, ocular, oral, or skin changes. They should order laboratory
evaluation for anemia and liver function abnormalities. Clinicians
should explore QoL issues, such as impact on school, work, or

Table 1. Modified Truelove and Witts Criteria15

Parameter Mild Moderate Severe

Bloody stools/day (n) <4 4 to 6 >6

Pulse (beats/minute) <90 <90 >90

Temperature T°C (T°F) <37.5 (<99.5) 37.5 – 37.8 (99.5 – 100.4) >(37.8 >100.4)

Hemoglobin (g/dL) >11.5 10.5 to 11.5 <10.5

ESR mm/hr [or CRP mg/L] <20 (normal) 20 – 30 (<30) >30 (>30)

°C=degree Celsius; CRP = c-reactive protein; ESR = erythrocyte sedimentation rate; °F = degree Fahrenheit

Table 2. Mayo Score for Ulcerative Colitis15,19,20

Points
Mayo Variables 0 1 2 3
Stool frequency Normal 1-2/day more than nor-

mal
3-4/day more than nor-
mal

5/day more than normal

Rectal bleeding None Streaks of blood with
stool <50% of the time

Obvious blood with stool
most of the time

Blood passed without
stool

Mucosa (endoscopic
subscore)

Normal or inactive dis-
ease

Mild disease (erythema,
decreased vascular pat-
tern, mild friability)

Moderate disease
(marked erythema, lack
of vascular pattern, fria-
bility, erosions)

Severe disease (sponta-
neous bleeding, ulcer-
ations)

Physician’s global as-
sessment

Normal Mild disease Moderate disease Severe disease

Mayo score = sum of scores for each of the four variables (maximum score 12)
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personal relationships. Treatment plans should incorporate pa-
tients’ unmet needs and preferences. Exploring the need for so-
cial and emotional support, financial resources, and adequacy of
patient education regarding their disease are important.21

Throughout treatment, it’s important to assess the patient’s clin-
ical response and remission periodically. Clinicians should moni-
tor cross-sectional imaging, specifically MRI, CT and ultrasound,
and surrogate markers, such as fecal calprotectin (FCP; type of
white blood cell that migrates to inflamed tissue) and CRP.15,22 A
sigmoidoscopy or colonoscopy is recommended within three to
six months of initiating treatment to determine the level of sup-
pression of the inflammation, treatment response, or the need
to modify the treatment.22

THE PATIENT’S JOURNEY
The journey through symptoms, diagnosis, and treatment to
quell the fiery inflammation associated with UC can be long and
difficult. In one study, one in four individuals with IBD reported
GI symptoms to their primary care physician more than six
months before receiving a diagnosis.23 Of these individuals,
10.4% reported symptoms five years before receiving a UC diag-
nosis. Delayed diagnosis often results in disease progression,
worsening tissue, and mucosal damage, surgery, colectomy, or
colitis-associated cancer.  Patients with a previous diagnosis of
irritable bowel syndrome or depression were less likely to re-
ceive a timely specialist appointment.23

UC is vastly heterogeneous. Table 3 presents two cases with dis-
tinct disease journeys.

UC affects many distinct populations. In the pediatric population
with UC, unlike in adults, the clinical condition can present atypi-
cally with a more severe, early onset and continuous inflamma-
tion of the rectum and colon.26,27,28 In these patients, clinicians
should assess disease location and severity. One study indicated
62% of pediatric patients with UC from birth to age 5 years had
extensive pancolitis, and 38% and 31% from ages 6 to 11 and
from ages 12 to 18, respectively, had pancolitis.27  Children can
also experience rectal sparing (a normal/unaffected rectum) and
limited distal disease.26,28

To optimize management, enhance QoL, and minimize complica-
tions in all patients, continued patient engagement is
important.29

GOALS OF UC MANAGEMENT
The UC treatment guidelines recommend goals of therapy to
include29

● induction and maintenance of clinical and endoscopic
remission

● maintaining steroid-free remission
● improving QoL, and
● preventing complications, hospitalizations and surgery

Pursuing these goals can also contribute to minimizing cancer
risk.21,30,31 Long-term mucosal healing may reduce the risk of
dysplasia.31

Table 3. Two Distinct Patient Journeys24,25

UC Patient Case 1 UC Patient Case 2

9-year-old girl diagnosed after ileocolonoscopy reveals dif-
fuse moderate inflammation

UC since age 18

Moderate clinical disease activity, Mayo score = 8 Symptoms included bleeding, severe pain and swelling in
lower abdomen, gas, and nausea

Low hemoglobin, low vitamin D Lifestyle: Undergraduate, lifeguard, swim coach
Oral corticosteroids started followed by dose tapering
dose and mesalamine started

Daily regimen of oral medication, rectal suppositories,
nightly enemas

At week 4, active disease remained Symptoms worsened so → ED
IFX started at 10 mg/kg at 0, 2, and 6 weeks Barely able to eat or drink, covered with rash and in-

flamed eyes
At 26 weeks with IFX, she remained in clinical remission Incontinence in street, bus, and post office

At 1 year, she remained in remission Acute diarrhea with each BM → became homebound

Follow-up flexible sigmoidoscopy demonstrated mucosal
healing

At age 29, married → then 10 weeks of hospitalization
without remission
Agreed to surgical colectomy → difficult recovery, diar-
rhea, and intestinal blockages
Finally exercising, back to work, and monitoring the quan-
tity, texture, and timing of food. Remained on pre-surgi-
cal medications.

BM = bowel movement; ED = emergency department; IFX = inFLIXimab
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The Treat-To-Target Approach
UC is considered relapsing/remitting because it presents as re-
lapses of symptoms and then periods of symptomless response
and remission. Beyond symptom remission, a treat-to-target
(T2T) approach focuses on32,33

● minimizing disease activity
● reducing futures risks and
● reducing future relapses or complications such as ileal

strictures (narrowing), fistulas, functional impairment,
or colon cancer.

In 2015, the Selecting Therapeutic Targets in Inflammatory Bowel
Disease (STRIDE) initiative recommended that UC treatment
goals should address two targets: clinical and endoscopic
outcomes.32 IBD experts recommend using measures of inflam-
mation such as FCP.32  FCP detects GI inflammation sensitively
and is used to monitor disease activity and predict relapse.

PAUSE AND PONDER: Which UC treatments do you see
in your practice location most often?

UC’s treatment options are plentiful and evolving. Pharmacy
team members can collaborate with multidisciplinary profession-
als regarding patient care for UC. (See SIDEBAR). Pharmacists’
drug therapy and disease management expertise can promote
individualized treatment decisions for these complex patients.

TREATMENT
Medication is a mainstay of treatment for patients with UC. Pre-
scribers may combine, dose-escalate, reduce, or discontinue
medications, depending on the patient’s disease severity.

Traditional Treatments
When a patient presents with mild to moderate UC, the expert
consensus is to start treatment with an oral 5-aminosalicylate
(5-ASA; sulfasalazine, mesalamine, and diazo-bonded 5-ASA [the
prodrugs, balsalazide and olsalazine, which convert to
mesalamine]34) with or without a rectal 5-ASA.34,35 In many cases,
rectal dosing improves symptoms; using a suppository, enema,
or rectal foam applies the medication exactly where needed. Sul-
fasalazine, balsalazide, and mesalamine are similarly effective
and safe.34 Some patients will respond inadequately and may
need to escalate therapy to systemic corticosteroids, immuno-
modulators (IMM), biologics, or other agents. If symptoms per-
sist, it is important to rule out infection, optimize adherence,
increase the oral dose, and add rectal 5-ASA if not yet
prescribed.34,35

Comparative efficacy studies are helpful to clinicians. One techni-
cal review of multiple drugs in mild to moderate UC compared rec-
tal 5-ASAs (5-ASA enemas 1 to 4 g/day or 5-ASA suppositories
1g/day) to rectal corticosteroids (hydrocortisone enema
100mg/day, prednisolone enema 25–30 mg/day, budesonide en-
ema 2 mg/day, beclomethasone 3 mg/day or comparable foam)

SIDEBAR: Working with the Multidisciplinary
Team
Team collaboration can increase patient and provider educa-
tion, enhance quality of care, and reduce disease burden, and
morbidity. Many pharmacists don’t know how to introduce
themselves to or work with multidisciplinary teams. Some-
times, team members from other disciplines will call with
questions or concerns, and the call opens the door for regular
communication. Often, however, pharmacy staff will need to
take the initiative and introduce themselves. Here are four
tips to working better with the UC care team.

● Ask patients if they are seeing a nutritionist, primary
care provider, gastroenterologist, or behavioral
health provider (for stress support). If UC is severe,
inquire if they have a surgeon or know their radiolo-
gist. Record these providers’ names in the patient re-
cord and contact them when questions or concerns
arise.

● Make the patient your ally and be your patient’s ally.
When you educate patients well and show them your
capabilities, they will report back to their clinicians.

● When you work with a patient who has UC, let the
professional team members know. Sending a quick
note to say that, for example, the patient’s adher-
ence was poor and you discussed ways to improve it
with the patient sheds light on possible non-re-
sponse. It also makes clinicians aware that you have
skills and you’re not afraid to use them!

● Don’t be afraid to make team members aware of is-
sues like cost or availability of less expensive options.
Often, prescribers have no idea that patients experi-
ence sticker shock when they fill their prescriptions.

in 13 trials.36 In mild to moderate ulcerative proctosigmoiditis
cases treated for two to eight weeks, rectal 5-ASAs were superior
to rectal corticosteroids for induction of clinical remission.36

Table 4 (next page) lists the broad categories of medications for
mild, moderate, or severe UC and dosing information.

Sulfasalazine
If sulfasalazine is prescribed, 4 g provides approximately 1.6 g of
5-ASA equivalence.34 Typical doses are 2 tablets 4 times a
day.37,43 In some cases, prescribers may initiate therapy with a
smaller dose, (e.g., 1 to 2 g daily) to reduce possible GI intoler-
ance and slowly increase as tolerated. They may also try enteric-
coated sulfsalazine.37,43 Sulfasalazine is commonly prescribed for
individuals with UC and rheumatologic comorbidities.43 Periodic
monitoring of complete blood counts (CBC) and liver function
tests (LFT) is recommended.

(Text continues on page 7)
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Table 4. Medications for UC22,37-42

Category Substance Dosage

5-aminosalicylates Balsalazide 6.75 g/day (rectal)

Mesalamine 2 – 4.8 g/day (oral)
1 – 2 g/day (rectal)

Olsalazine 1 g/day (oral)
Sulfasalazine 2 – 4 g/day

Corticosteroids Budesonide 2 mg/day (rectal)
Budesonide MMX 9 mg/day (oral)
Hydrocortisone 100 mg IV 4 times/day
Methylprednisolone 125 mg IV/day
Prednisone 0.75 – 1 mg/kg/day

Thiopurines
Immunosuppressives

Azathioprine 2 – 2.5 (max 3) mg/kg/day

6-mercaptopurine 1 – 1.5 mg/kg/day

Calcineurin inhibitors Cyclosporine 2 mg/kg/day IV

Tacrolimus 0.2 mg/kg/day

Anti-TNF agents Adalimumab 160 mg wk 0, 80 mg wk 2, 40 mg wk 4, then 40 mg every 2 wks;
may ↑ to 40 mg/wk SUBQ

Golimumab 200 mg wk 0, 100 mg wk 2, 50 mg wk 4, then 50 mg every 4 wks;
may ↑ to 100 mg if pt>80 kg SUBQ

InFLIXimab 5 mg/kg wk 0, 2, 6, then every 8 wks IV

Adhesion molecule inhibitor
(anti-integrin)

Vedolizumab 300 mg wk 0, 2, 6, then every 8 wks IV

Janus kinase inhibitor Tofacitinib 5 – 10 mg/day (oral)
First 8 wks: 10 mg twice/day
10 mg twice/day for 8 more wks if partial response
Then 5 mg twice/day
or 22 mg XR/day for 8 weeks; then evaluate

Upadacitinib 10 mg twice/day for 8 more wks if partial response
Then 5 mg twice/day
or 22 mg XR/day for 8 weeks; then evaluate

45 mg/day for 8 wks then 15 mg/day (oral)
Interleukin 12/23 antagonist Ustekinumab 250 mg to 55 kg IV

390 mg if >55 kg – 85 kg IV
520 mg if >85 kg IV
Then 90 mg SUBQ every 8 wks

Sphingosine 1-phosphate receptor
modulator

Ozanimod 0.23 mg days 1-4, .046 mg days 5-7, then
0.92 mg/day (oral)

G = grams; IV= intravenous; kg = kilogram; mg = milligrams; MMX = Multi-Matrix System technology drug release; SUBQ = subcuta-
neous; wk = week
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Sulfasalazine may be poorly tolerated due to adverse effects
such as headache, nausea, diarrhea, and rash.43 Additional ad-
verse events with sulfasalazine include folate metabolism inter-
ference, male infertility, rare cutaneous side effects such as
Stevens-Johnson syndrome. Anemia, leukopenia, or thrombocy-
topenia are also possible. Pneumonitis and hepatitis have been
reported.43  Sulfasalazine is contraindicated if a patient has a sul-
fa allergy. Sulfasalazine tablets are a yellow/orange color; indi-
viduals who take it may notice an orange tinge in urine, tears,
and sweat that can stain clothing and contact lenses. Auxiliary
labels and counseling should emphasize drinking plenty of fluids,
taking the drug on an empty stomach, and avoiding antacids.

Mesalamine and Balsalazide
Low dose mesalamine may be prescribed initially at less than 2
grams per day(g/d). Some patients need 2 to 3 g/d. Higher doses
of 3 g/d or more may be required to induce remission.36 Combin-
ing oral and rectal therapy may deliver a higher effective dose of
5-ASA to the involved area and lead to higher rates of induction
and maintenance of remission. This approach may avoid escala-
tion to corticosteroids or other agents.36

Mesalamine and balsalazide are associated with rare idiosyncrat-
ic worsening of colitis.22 Rare interstitial nephritis may also occur.
The prescribing information recommends periodic renal function
monitoring. Olsalazine is generally less well tolerated than either
mesalamine or balsalazide. Headache, nausea, diarrhea, leukope-
nia and hepatitis are possible. 5-ASA treatments should be avoid-
ed in pregnancy.22

Steroids and Other Traditional Treatments
Corticosteroids, such as budesonide, are generally prescribed for
a short duration or for induction of remission.34 Some experts
suggest prescribing oral mesalamine, balsalazide or olsalazine
over budesonide because hepatic first-pass metabolism lowers
budesonide’s systemic activity.34,44 As the patient’s condition im-
proves, withdrawing the steroids and reaching steroid-free re-
mission (SFR) is important. Long-term corticosteroid use may
lead to infection, diabetes mellitus, weight gain, insomnia, osteo-
porosis, or glaucoma.45 Mood changes, cataracts and delayed
wound healing are possible.45

Thiopurines and Cyclosporine
Thiopurines, including azathioprine and 6-mercaptopurine, may
improve inflammation in patients with UC. They inhibit the prolif-
eration of lymphocytes and are used to maintain remission. Their
dosing is weight-based and their onset of action can be slow, tak-
ing up to three months.22 They are often used in combination
with biologics. Monitoring for drug interactions is necessary. Al-
lopurinol interactions with thiopurines are especially important
because allopurinol inhibits thiopurine metabolism.46 The dose of
mercaptopurine or azathioprine may need to be reduced to one-
third or one-quarter of the normal dose if allopurinol is also pre-

scribed. Prescribers determine dose reductions based on thera-
peutic response and toxicity.47

Even though thiopurines and cyclosporine have been prescribed
for many years, remaining aware of their side effects is impor-
tant. Possible adverse events of thiopurines include nausea,
vomiting, fever, leukopenia, thrombocytopenia, pancreatitis, and
hepatotoxicity. Rare adverse events may include non-Hodgkin
lymphoma. Individuals prescribed calcineurin inhibitors, such as
cyclosporine, may experience hypertension, nephrotoxicity, hy-
perkalemia, infection, lymphoma, or diabetes mellitus.37

Additional therapies include biologics and newer small molecules
(tofacitinib, ozanimod). Before discussing newer therapies, a
short review of step-up and step-down approaches is reasonable.
If a patient presents with moderate to severe ulcerative colitis,
philosophies differ among gastroenterologists regarding begin-
ning with a step-up versus a step-down approach.36,48

• The step-up approach begins with the traditional thera-
pies mentioned above and followed by biologics and IMM if
symptoms persist, if remission is not achieved, and the pa-
tient is considered high-risk. Extensive inflammation and
the need for repetitive use of corticosteroids are examples
of high-risk status.
• The step-down approach occurs when prescribers begin
with a more intensive treatment with biologics and IMM
and then step down to the medications mentioned above if
patients improve.

© Can Stock Photo/yuriygolub
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Step Up or Step Down?
A 2021 study (N = 1891) examined UC’s clinical presentation in
the five years before starting biologic therapy. The researchers
analyzed patients’ experiences, comorbidities, morbidity, and
treatment burden over time. Figure 2 summarizes participants’
health burden, disease progression, medication burden, and in-
creased comorbidities. Across the study period, the need for
treatment with oral corticosteroids, 5-ASA, and other non-biolog-
ic immunomodulators (IMM) increased progressively. Due to the
increasing burden, the researchers supported early use of biolog-
ics (a step-down approach) rather than gradual step-up after fail-
ing conventional therapies for adult patients with moderate to
severe UC.30

Anti-TNF agents
Anti-TNF agents are commonly prescribed for moderate to se-
vere UC due to their effectiveness, length of time on the market,
and healthcare professional comfort prescribing them.44 The U.S.
Food and Drug Administration (FDA) has approved many anti-
TNFs, but has approved only adalimumab, golimumab, or inFLIX-
imab for treating UC. Usually, prescribers use anti-TNFs after 5-
ASA and corticosteroids in patients with mild to moderate severi-
ty and the step-up approach to treatment. Prescribers may pre-
scribe the step-down approach, using biologics earlier, in some
cases.38 They often employ concomitant IMM to decrease immu-
nogenicity seen with anti-TNFs.38,47 © Can Stock Photo/bedo
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Because biologics like anti-TNFs are made with living cells, pa-
tients may develop an unintended immune response (immuno-
genicity) in the form of anti-drug antibodies. If they develop,
these antibodies may render the anti-TNF medication less effec-
tive. The antibodies may bind to the anti-TNF, interfere with its
mechanism of action, reduce the anti-TNF’s serum concentra-
tion, increase its clearance, and lead to loss of effectiveness. An-
tibodies may also occur upon restarting an anti-TNF if a patient
starts and stops an anti-TNF over time. It is unknown why some
people develop anti-drug antibodies and others do not. The pres-
ence of antibodies and reduced response often prompt prescrib-
ers to switch the anti-TNF to regain effectiveness, and doing so
often works. The addition of an IMM can suppress the antibodies
which may reduce the risk of switching therapies or avoiding an
anti-TNF dose increase.47

Pharmacy team members should remain diligent about look-
alike, and sound-alike names of the anti-TNF agents and should
remember that doses of anti-TNF agents vary by indication. The
SIDEBAR points out issues unique to medications used in UC.

An Anti-integrin
Integrins are adhesion receptors that mediate cell-to-cell and
cell-to-extracellular adhesion. Vedolizumab is a humanized
monoclonal antibody that binds to the α4β7 integrin, blocks the
interaction of α4β7 integrin, and inhibits lymphocyte migration
into inflamed GI tissue.49 With fewer lymphocytes in the GI tract,
vedolizumab helps reduce inflammation and UC symptoms. Ved-
olizumab can be referred to as a B-anti-integrin and an adhesion
molecule inhibitor. Patients with steroid-dependent disease have
treatment options, including treatment with thiopurines, anti-
TNF agents (may be combined with azathioprine or 6-mercap-
topurine), or vedolizumab.38

Prescribers and patients may ask about outcomes in clinical tri-
als. A vedolizumab study enrolled patients with an inadequate
response or intolerance to IMM therapy (i.e., azathioprine or 6-
mercaptopurine) and/or an inadequate response, loss of re-
sponse, or intolerance to an anti-TNF.49 Participants received IV
vedolizumab 300 mg or placebo at week 0 and week 2. Concomi-
tant stable dosages of 5-ASA, corticosteroids (prednisone dose of
30 mg/day or less or equivalent), and IMM (azathioprine or 6-
mercaptopurine) were permitted through week 6. The percent-
age of patients achieving a clinical response at week 6 was 47%.
The researchers also measured remission and found 17% of par-
ticipants achieved remission at week 6. Those with a clinical re-
sponse at week 6, or receiving open-label vedolizumab, were
invited to enter a 52-week study with every 8-week dosing. At
week 52, 42% of participants achieved clinical remission.49

JAK inhibitors
Tofacitinib and upadacitinib are referred to as small molecules
because their molecular structure is smaller and simpler than the
biologics’, which are large three-dimensional structures. The JAK

SIDEBAR: TECH TALK about Look-alike,
Sound-alike Medications
Medications with names that look-alike and/or sound alike
are classified as high-alert medications.

• Know that inFLIXimab had been confused with riTUX-
imab, so the Institute for Safe Medication Practices rec-
ommends using TALL Man lettering.
• Prevent medication errors between therapies for UC,
such as adalimumab and golimumab, ustekinumab and
upadacitinib, or vedolizumab and ustekinumab or adali-
mumab. Segregate the medications in different loca-
tions or consider stickers or other alert methods prior
to medication dispensing.

inhibitors are dosed orally and require a loading dose. JAK inhibi-
tors are indicated for adults with moderately to severely active
UC who responded inadequately or couldn’t tolerate one or
more anti-TNF agents.39 Many individuals are willing to visit an
infusion suite for treatment; however, younger patients and
those with very busy lifestyles or heavy travel schedules may pre-
fer the small molecule oral drugs for their convenience.

When prescribing JAK inhibitors, pretreatment screening should
include assessment for hepatitis B and tuberculosis. When pa-
tients start biologics or JAK inhibitors, their immune response
may decrease, increasing risk of certain infections, such as hepa-
titis B or tuberculosis. If patients have active hepatitis B or tuber-
culosis, they need treatment to eradicate those infections before
beginning biologics or JAK inhibitors. A risk of bacterial, viral, and
herpes zoster infections exists, so prescribers must assess vacci-
nation status before treatment. CBC and lipid panel monitoring is
recommended. Prescribing tofacitinib in combination with bio-
logics for UC or with potent IMM, such as azathioprine and cy-
closporine, is not recommended.40

IL-12/23 antagonist
Interleukin 12 (IL-12) and IL-23 are proteins that can cause in-
flammation. Ustekinumab is a human monoclonal antibody
against the shared p40 subunit of IL-12 and IL-23 cytokines.
Ustekinumab disrupts inflammation by blocking IL-12/23.41 The
FDA has approved this biologic for adults with various forms of
psoriasis, CD, and UC. (It is also approved for children 6 and older
for various forms of psoriasis.) In UC in adults, it is typically ad-
ministered as an IV induction dose, followed by subcutaneous
maintenance dosing every eight or 12 weeks. Clinicians should
screen for hepatitis B and tuberculosis and monitor CBC every six
months.41 To minimize the risk of medication errors, pharmacy
staff should double-check the prescribed route (IV or subcutane-
ous). They should also be alert for look-alike, sound-alike issues,
to prevent prescription transcribing errors or other confusion be-
tween ustekinumab and the JAK inhibitor upadacitinib.
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Research has documented outcomes for this monoclonal anti-
body, too. A ustekinumab clinical trial assessed efficacy and safe-
ty in adults with UC; the primary endpoint was clinical remission
at week 8.41 The researchers randomized participants to a single
IV dose of ustekinumab of approximately 6 mg/kg, 130 mg (a
lower dose than recommended), or placebo at week 0. Enroll-
ment required previous inadequate response to corticosteroids,
IMM, or at least one biologic. At week 8, 19% of participants suc-
cessfully reached clinical remission.41

S1P Modulator
Ozanimod is an oral sphingosine 1-phosphate receptor (S1P)
modulator indicated for the treatment of moderately to severely
active UC in adults.42 It is also approved for relapsing forms of
multiple sclerosis, and the pharmacy team may field questions
about this medication’s various indications. Ozanimod binds with
high affinity to S1P receptors 1 and 5. It blocks lymphocyte traf-
ficking from lymph nodes, reducing the number of lymphocytes
in peripheral blood. Ozanimod may transiently decrease heart
rate and cause atrioventricular conduction delays, so a low-dose
starter titration pack is available. Prescribers should escalate the
dosing slowly to avoid rare but significant bradycardia. Progres-
sive multifocal leukoencephalopathy, a disabling, sometimes
deadly adverse event, is rare but possible. Pharmacy teams
should counsel patients regarding the need for effective contra-
ception to prevent pregnancy; patients should use contracep-
tives for three months after discontinuing ozanimod.42

An ozanimod clinical trial assessed efficacy and safety using a pri-
mary study endpoint of clinical remission at week 10.42 It en-
rolled adults with moderately to severely active UC if they had an
inadequate response, or were intolerant, to specific other treat-
ments. The treatments included oral 5-ASA, corticosteroids, IMM
(e.g., 6-mercaptopurine and azathioprine), or a biologic (e.g., an-
ti-TNF and/or vedolizumab). The proportion of patients reaching
clinical remission at week 10 was 18% with an ozanimod dose of
0.92 mg once daily. Those achieving a clinical response were in-
vited to be re-randomized to a 52-week study extension. The pri-
mary endpoint was the proportion of patients in clinical
remission at week 52. The proportion of patients with an ozani-
mod dose of 0.92 mg once daily with clinical remission at week
52 was 37%.42

MEDICATIONS IN DEVELOPMENT
Etrasimod is a once-daily, oral S1P receptor modulator in devel-
opment for the treatment of UC. Results from the phase 2 OASIS
trial and open-label extension study revealed patients with mod-
erately to severely active UC who received etrasimod showed
improvements in clinical remission and symptom relief beginning
as early as week 2. In the phase 3 ELEVATE UC 52 study, 27% of
patients in the etrasimod group achieved clinical remission com-
pared with 7% of patients in the placebo group at 12 weeks.50

Use of etrasimod in UC is not FDA-approved and regulatory
authorities have not yet evaluated its safety and efficacy.

Risankizumab-rzaa is an IL-23 inhibitor that is FDA-approved for
psoriasis and Crohn’s disease. It is in development for treatment
of individuals with UC. In the INSPIRE trial, 20.3% of participants
with intolerance or inadequate response to conventional or ad-
vanced therapies (biologics, JAK inhibitors, and S1P receptor
modulators) achieved clinical remission at week 12.51 The FDA
has not approved risankizumab in UC or evaluated its safety
and efficacy.

Considerations for Medications in Therapy
Decision-making regarding UC treatment requires consideration
of many factors, including

● disease and inflammation location, severity, and extent
● comparative effectiveness and long-term safety of avail-

able treatments
● treatment availability
● product labeling
● guideline recommendation
● prior treatment successes or failures
● cost, and
● patient preferences

Since some prescribers may dose escalate to an off-label (higher)
dose or off-label shorter dosing interval, pharmacy teams need
to remain alert regarding insurance policies that may impact
treatment decisions.

©Can Stock Photo/Zinkevych
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Table 5. Newer Agents: Select Safety Information and Limitations 37,41,42,49,52

Limitations and
Safety Considerations

Anti-TNF agents Anti-IL-12/23
Agents

JAK Inhibitors Anti-integrin S1PR
modulator

Immunosuppression √ √ √ √ √

Infection √ √ √
(herpes zoster)

√
(URI)

√

Venous thromboembolism √

Psoriasis √ √

Major CV adverse event √ √

Infusion/ injection site re-
action

√ √ √ √

Malignancy √ √ √ √ √

Tuberculosis √ √ √ √

Worsening CHF √

Lymphoma √
(If combined with

thiopurines

√ √

Lymphocyte abnormalities √

Anemia √ √

Elevated lipids √

Headache √ √ √ √ √

Nausea √ √ √ √

Fatigue √ √ √ √ √

LFT elevations √ √ √

Contraindication if post-MI
within 6 months, or unsta-
ble angina, stroke or TIA

√

Contraindicated if severe
untreated sleep apnea

√

PML √ √

LFT = liver function test; MI = myocardial infarction; PML = progressive multifocal leukoencephalopathy; TIA = transient ischemic
attack; URI = upper respiratory infection

Safety Information
Each medication’s full prescribing information includes compre-
hensive safety and efficacy details. The information in this sec-
tion is not all-inclusive. It’s critical to keep in mind that all UC
treatments have limitations. Because most infusions have similar
adverse events, Table 5 summarizes select safety information
and limitations regarding newer agents used in UC.

Identifying drug interactions is a key skill for pharmacists. Of
note, JAK inhibitors can interact with CYP3A4 inhibitors (e.g., ke-
toconazole, clarithromycin) and CYP2C19 inhibitors (e.g., flucon-
azole, omeprazole).40 Drug interactions may be a concern with

the use of ozanimod and concurrent IMM, tyramine, antiarrhyth-
mics, beta blockers, or calcium channel blockers.42

ACG and AGA Guidelines for the Management of
Moderate-to-Severe UC
The American College of Gastroenterology (ACG) and the Ameri-
can Gastroenterological Association (AGA) published comprehen-
sive treatment guidelines and interventions for UC.31,44 Both
guidelines cover achieving a response, induction of remission,
and maintenance of remission. Select highlights presented below
are not all-inclusive.



For remission induction, ACG recommends the following
options31:

● In moderately active UC, oral budesonide MMX
● In moderately to severely active UC, oral corticosteroids
● In moderately to severely active UC, anti-TNF therapy
● When inFLIXimab is used as induction therapy for pa-

tients with moderately to severely active UC, it should
include a thiopurine

● In moderately to severely active UC, or if failed anti-TNF,
vedolizumab

● In moderately to severely active UC, tofacitinib 10 mg
orally twice a day for 8 weeks

● For induction of remission in moderately to severely ac-
tive UC with previous failure of anti-TNF therapy, tofaci-
tinib

For maintenance of remission, ACG recommends the following
options31:

● For previous moderately to severely active UC in remis-
sion due to corticosteroid induction, thiopurines

● Continue anti-TNF therapy after anti-TNF induction in
patients with previously moderately to severely active
UC

● Continue vedolizumab in previously moderately to se-
verely active UC now in remission after vedolizumab in-
duction

● Continue tofacitinib in previously moderately to severe-
ly active UC now in remission after induction with tofaci-
tinib

The AGA provides the following recommendations for response
and remission44:

● Current evidence supports use of inFLIXimab, adalimum-
ab, golimumab, vedolizumab, and tofacitinib for remis-
sion induction and maintenance in moderate-severe UC

● Thiopurine monotherapy shouldn’t be used for remis-
sion induction but may be considered for remission
maintenance

● Meta-analysis suggests that inFLIXimab and vedolizum-
ab may be preferred first-line therapy in biologic-naïve
patients, rather than standard-dose adalimumab or goli-
mumab.

● In patients with prior inFLIXimab exposure, particularly
those with primary non-response to induction therapy,
vedolizumab or tofacitinib may be preferred over adali-
mumab or golimumab.

● Combination of a biologic agent with an immunomodu-
lator is more effective than monotherapy with either
agent.

● In patients with moderate-severe disease activity, at
high risk of colectomy, biologic agents with or without
an IMM, or tofacitinib, should be used early rather than
gradual step-up therapy after failure of 5-ASA

● Patients in remission with biologic agents and/or IMM,
or tofacitinib, after prior failure of 5-ASA, may discontin-
ue 5-ASA

PAUSE AND PONDER: What patient support questions
may uncover a patient’s adherence challenges?

Patient Education Pearls for Patient Counseling
Pharmacy teams have numerous opportunities to provide UC pa-
tient education. Because the condition appears differently in af-
fected individuals, conversations should align with the individual
patient’s situation. Supportive patient education pearls address-
ing inflammation and advancing opportunities to remission
should be individualized from these topics53:

● UC’s exact cause is unknown
● UC affects people differently
● UC is a chronic condition and symptoms wax and wane
● Medications are available to control UC
● The number of people with UC has been increasing
● It can occur at any age and in any racial or ethnic group
● Symptoms will occur in the intestine and may occur out-

side of the intestine
● Ulcers in the intestine lining that bleed may lead to low

red blood cell count (anemia)
● Ask the doctor what tests are needed
● Diet and nutrition plans differ for each patient
● Managing stress is important
● Have supportive friends and family
● Locate restrooms when outside the home
● Carry extra underclothes, toilet paper or moist wipes
● Ask for school or work accommodations

The SIDEBAR (next page) provides guidance on OTC use in UC.
Many institutions, hospitals and healthcare providers have creat-
ed UC resources. Table 6 lists  examples of supportive options
that can be shared with individuals with UC.

CONCLUSION
UC is a debilitating chronic IBD that usually requires long-term
treatment to control symptoms and prevent disease-related
complications. Many treatments are available; however, the ef-
fectiveness, safety, and durability of response and remission
vary, and careful assessment of these factors must drive a per-
sonalized approach to care. Pharmacy teams must recognize that
every patient’s disease is different, and results in diverse mani-
festations. Pharmacists and pharmacy technicians are ideally po-
sitioned to collaborate with multidisciplinary teams to support
strategies tailored to each patient to optimize care and to help
patients maintain a positive outlook.

Many unanswered questions remain about UC. Researchers will
continue to evaluate treatment advances and explore disease
management opportunities while pharmacy teams encourage
patients suffering from UC to have routine doctor visits, adhere
to their medication regimen, and maintain a healthy lifestyle.
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SIDEBAR: OTC and Alternative Therapies for Patient Discussion34,35,44,54

Patients with UC may use these OTC products:
● Patients with UC may eat less, thinking it will decrease diarrhea. However, they need proteins, water, vitamins, and miner-

als to promote healing. Patients need vitamin D and calcium for bones if reduce their dairy intake.
● Bismuth subsalicylate (Pepto Bismol) is an antidiarrheal liquid, chewable tablet, and also swallowable tablet. It helps reduce

inflammation in the intestinal lining. Remind patients that it darkens stool and the tongue. That darkening is not a medical
concern.

● Simethicone (Gas-X) is an anti-flatulent that helps form gas bubbles in the digestive tract, making them easier to pass and
relieving gas pain.

● Loperamide (Imodium) should be taken with caution. It slows digestion. Occasional use may be effective, but patients
should consult healthcare providers if they contemplate ongoing use.

● If mild disease persists, such as seen with a Mayo score of 1, the AGA guidelines and some advocacy web sites mention cur-
cumin (a phytochemical from turmeric) or suggest adding curcumin and probiotics for some individuals suffering with UC.

● Patients with severe disease, frequent bleeding, anemia, or abnormal laboratory results may need folic acid. The usual folic
acid dose is 1 mg/day. Asparagus, broccoli, and spinach are also foods that contain folate or folic acid.

Patients who have UC should avoid these OTC products:
● Patients should consult their healthcare providers whether to avoid aspirin, nonsteroidal anti-inflammatories (ibuprofen,

naproxen), lactose, sugar substitutes, or preservatives.
● Patients who take sulfasalazine or mesalamine should not take them with antacids.

Table 6. Patient and Clinician Resources to Support Individuals with UC

Resource Contact
American College of Gastroenterology https://gi.org/topics/ulcerative-colitis/

● Describes symptoms, tests, diagnosis, risks, surgery and treatments
Cleveland Clinic: Butts and Guts pod-
cast

https://my.clevelandclinic.org/podcasts/butts-and-guts
● Covers a wide range of gastrointestinal issues including management and sur-

gery
● Use the search term “ulcerative colitis”

Crohn’s and Colitis Foundation Help Center (referrals, insurance info)
https://www.crohnscolitisfoundation.org/
info@crohnscolitisfoundation.org
1-888-MY-GUT-PAIN
(888-694-8872- extension 8)

Signs and Symptoms
https://www.crohnscolitisfoundation.org/sites/default/files/legacy/assets/pdfs/living-
with-ulcerative.pdf
Spanish Help Center
https://www.crohnscolitisfoundation.org/es/home

School Accommodation Suggestions
https://www.crohnscolitisfoundation.org/justlikeme/living-with-crohns-and-
colitis/school/school-accommodations

Mayo Clinic https://www.mayoclinic.org/diseases-conditions/ulcerative-colitis/symptoms-causes/syc-
20353326

● Includes a video and written materials on diagnosis, symptom management, and
treatment

Downloadable Mobile Apps
Download from the App Store or
Google Play

My IBD Care: tracks symptoms, flares, medical appointments, BMs, medications
Bathroom Scout: Identifies 1.3 million public toilets
MyPlate: Monitors calories, the nutrition content of food
MyColitis: Health tracking of bowel movements, medications, moods, symptoms, tests
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