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Introduction

Inflammatory bowel disease (IBD) describes chronic, relapsing inflammatory disor-
ders of the gastrointestinal (GI) tract, likely due to an abnormal immune response to
enteric flora. The two most common types are Crohn’s disease (CD) and ulcerative
colitis (UC), each with its own distinct characteristics. CD may affect the entire GI
tract, from mouth to anus, but classically affects the ileum or the distal part of the small
intestine, whereas UC classically affects the rectum and extends in a continuous fash-
ion, proximally through the colon; it spares the small intestine and everything above.
Treatment and management of IBD are aimed at bringing the disease into a state
of remission and sustaining that state for as long as possible. IBD typically presents
in an inpatient setting during an acute flare or due to a complication of the disease
process. A flare is described as the reappearance of symptoms due to active disease-
related inflammation, and the most common symptoms at presentation include:

e Increased frequency and urgency of bowel movements (BMs)
* Bloody BMs

* Abdominal pain

e Nausea, vomiting, and diarrhea

e Reduced appetite
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Several factors can cause a flare or worsen existing symptoms. These include:

e Inefficacy of IBD medications due to medication resistance, inadequate dosing,
antidrug antibodies, and/or nonadherence to treatment

e Infection

e Stress

e Dietary factors

e Smoking

e Antibiotics

* Nonsteroid anti-inflammatory drugs (NSAIDs)

An exacerbation of symptoms warrants an evaluation of the cause of ongoing
issues. The nature and process of evaluation for both CD and UC are discussed later
in the chapter.

Factors Causing IBD Flares

A large percentage of Americans use NSAIDs to relieve headaches, fever, musculo-
skeletal issues, and other common body discomforts. People with IBD are cau-
tioned against the use of NSAIDs due to its induced GI toxicity through several
mechanisms: increased mucosal permeability, intracellular adenosine triphosphate
(ATP) depletion, and formation of drug-enterocyte adducts [1]. However, the most
discussed mechanism of NSAID-induced GI toxicity is the effect on prostaglandin
synthesis. Prostaglandins are pivotal in maintaining the microcirculation and modu-
lation of the gastroenteric immune system. Experimental models have shown that
inhibition of COX1, COX2, and their prostaglandins (E2, F2A, and D2) resulted in
the development of intestinal ulcers, exacerbation of dextran sulfate sodium-induced
colitis, and frequent flares of IBD [1].

Smoking is implicated in both the development of CD and in subsequent flares.
Those who regularly smoke tend to have increased severity of disease, reduced
response to medical treatment, and an increased risk of disease complications. The
pathogenesis of CD through smoking is thought to be due to generation of reactive
oxygen species and their effects on the immune system by intensifying vasodilation
in chronically inflamed GI microvasculature [2]. Paradoxically, smoking is consid-
ered a protective factor for UC. This is potentially due to nicotine and/or its by-
product, cotinine, having an immunomodulatory effect that leads to decreased
production of pro-inflammatory cytokines through the activation of nicotinic recep-
tors a7 in macrophages and dendritic cells. However, this benefit was only observed
in mild to moderate UC, whereas smoking has shown to increase the activity of
disease in severe UC [2].

Recent studies show that chronic stress, depression, and even adverse life events
may increase the likelihood of IBD flares. The damaging effects of stress on the gut
involve a comprehensive integrated interaction among the neuronal, endocrine, and
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immune systems. Stress contributes to the development of IBD via dysbiosis, altera-
tions in intestinal permeability and mobility, and release of inflammatory factors by
activating the brain-gut axis, hypothalamic pituitary-adrenal axis (HPA axis), auto-
nomic nervous system (ANS), and enteric nervous system (ENS) [3]. In the HPA
axis, the main culprit is corticotropin-releasing factor, which increases inflamma-
tion by activating mast cell degranulation and increasing tumor necrosis factor-
alpha (TNF-o) and protease production, thereby damaging the intestinal barrier.
Stress also activates the sympathetic part of the ANS, leading to increased produc-
tion of catecholamines and inhibition of the vagus nerve, which is responsible for
intestinal inflammation attenuation by activating cholinergic enteric neurons that
have inhibitory effects on macrophages in the muscularis externa [3, 4].
Catecholamines induce increased intestinal inflammation through increased activa-
tion of inflammatory nuclear factor kB. Stress also induces dysbiosis by abundance
reduction in Lactobacillus, leading to opportunistic infections, notably Shigella
flexneri and Campylobacteri jejuni. This also alters the functionality of proteins
constituting the gut flora; specifically, this inhibits nucleotide-binding oligomeriza-
tion domain-like receptors (NOD-like receptors) and pyrin domain containing
(NLRP)-6 inflammasome, leading to inflammation of the intestine [3]. Increased
intestinal permeability through inflammation further causes immune dysregulation
by allowing microbiota to cross the gut-epithelial barrier and activating the innate
immune system.

Dietary causes of IBD flares have several plausible mechanisms including altera-
tions in gut microbiome, dietary antigen presentation, and mucosal immune system
and epithelial barrier function. Two theories attempt to highlight the etiology of
diet-induced IBD. The “cold chain hypothesis” suggests that prolonged refrigera-
tion of food promotes growth of psychotropic pathogens such as Yersinia and
Listeria, which have been identified in patients with CD [5]. The “hygiene hypoth-
esis,” on the other hand, suggests that reduced exposure to various enteric organisms
in early childhood due to hygienic practices results in an ineffective and aberrant
immune response, triggering IBD later in life. A high fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols (FODMAP) diet has been associated
with increased gastrointestinal symptoms since these substances are poorly
absorbed, draw water, and ferment in intestines causing abdominal bloating and
distension, crampy pain, flatulence, and diarrhea [5].

Crohn’s Disease

Presentation of Crohn’s Disease Flares

CD can affect the entire GI tract. It generally involves full-thickness or transmural
inflammation with deep fissuring ulcers. Granulomatous lymphoid aggregates can
be seen. Based on the location of active disease, patients may also present with
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symptoms of enteritis related to small bowel inflammation, colitis related to large
bowel inflammation, bowel obstruction due to fibrotic or inflammatory structuring
disease, and complications such as fistulas and abscesses [6].

“Enteritis” is defined as inflammation of the small intestine, whereas “colitis” is
defined as inflammation of the colon. In CD, enteritis is more common with approx-
imately 80% of patients presenting with small bowel involvement. One-third of
patients with CD have isolated ileitis. About 50% of patients present with involve-
ment of both the ileum and colon (ileocolitis). About 20% of patients have disease
limited to the colon, with half of them sparing the rectum. About a third have peri-
anal disease [7].

The cardinal symptoms of CD include abdominal pain, diarrhea (typically non-
bloody), weight loss, and fatigue. A patient may present specifically with right
lower quadrant (RLQ) pain due to involvement of ileum; however, CD can often
lead to localized pain in other areas of the abdomen due to formation of fibrotic
strictures leading to small bowel obstruction or less commonly colonic obstruc-
tion [7]. Intermittent diarrhea can result from excessive fluid secretion and lack of
fluid absorption by inflamed bowel, bile salt malabsorption due to ileitis, and
enteroenteric or enterocolic fistulas leading to bypass of segments of bowel.
Additionally, patients with predominant colitis may have grossly bloody bowel
movements [7].

The transmural nature of inflammation in CD can create sinus tracts, which are
responsible for fistula and abscess formation. Fistulas are connections between two
epithelial-lined organs, and in CD, they may connect one segment of bowel to
another (enteroenteric), bowel to bladder (enterovesical), bowel to vagina (entero-
vaginal), and/or bowel to skin (enterocutaneous). Each type of fistula presents with
a specific presentation as seen in Table 2.1.

Some sinus tracts may simply cause abscess formation, e.g., a sinus tract extend-
ing to the retroperitoneum causing a psoas abscess and presenting with fever and
localized abdominal pain and tenderness. Some may even present with phlegmon,
an acute suppurative inflammation that occurs subcutaneously and can spread
within the connective tissue as it is unbound and lacks a capsule.

Table 2.1 Fistulas in inflammatory bowel disease

Fistula type Presentation

Enteroenteric Palpable mass, diarrhea, or asymptomatic

Enterovesical Pneumaturia (passage of gas in urine); recurrent UTIs with multiple
organisms

Enterovaginal Passage of fecal matter or gas through the vagina

Enterocutaneous Drainage of fecal matter through the surface of skin or subcutaneous
abscess
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Severity of Crohn’s Disease

Crohn’s Disease Activity Index (CDALI) is the gold standard for defining CD clinical
activity and assessing clinical response and remission. CDAI takes into consider-
ation signs, symptoms, and history during a 7-day period; its criteria include number
of liquid stools, abdominal pain, general well-being, extraintestinal/physical com-
plaints (i.e., arthritis/arthralgia, mucocutaneous lesions such as erythema nodosum
and aphthous ulcers, uveitis/iritis, anal disease such as fistulas and fissures, and fever
over 37.8 C), antidiarrheal drugs, abdominal mass, hematocrit, and body weight [9].
A CDAI score <150 indicates remission of CD, while a score >450 indicates severe
CD. CDAI was developed to assess disease activity at any given point, but since CD
is a chronic, progressive disorder, evaluating long-term disease severity is also
important. This requires exploring three main domains relevant to evaluating disease
severity: (1) disease impact on the patient, (2) disease burden, and (3) disease course.
Clinical symptoms, quality of life, and disability are some of the factors considered
to assess CD’s impact on the patient [8]. To assess disease burden, a combination of
lab testing, imaging, and endoscopic evaluation is typically required.

Disease Impact on the Patient

Harvey-Bradshaw Index (HBI) is a modified CDAI assessment that only requires
1 day of patient diary entries rather than 7 day and omits hematocrit level, antidiar-
rheal medication use, and body weight. Both allowed for the development of disease
activity thresholds but correlate poorly with mucosal inflammation [9]. As a result,
the van Hees Index was derived to combine clinical and laboratory data contributing
most to the activity index, and Perianal Disease Activity Index is derived to more
adequately quantify symptoms specific to perianal fistulizing disease. The Manitoba
IBD index and Inflammatory Bowel Disease Questionnaire were commonly used to
assess the impact of CD on a patient’s quality of life, and in recent years, the Crohn’s
Disease Patient-Reported Outcomes Signs and Symptoms (CD-PRO/SS) was devel-
oped to best assess CD’s impact on a patient’s quality of life and to assess primary
outcome measures in pivotal clinical trials per recommendation by the US Food and
Drug Administration and the International Society for Pharmacoeconomics and
Outcomes Research [8, 10].

Disease Burden

The degree of mucosal inflammation, location, and complications are important
measures of disease severity. Biomarkers (i.e., CRP, fecal calprotectin, fecal lacto-
ferrin) can be used to assess disease activity, but they are nonspecific and should not
be used exclusively. CRP levels can be normal in up to one-third of CD patients with
active disease [8].
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Endoscopy, usually ileocolonoscopy, continues to be the gold standard to assess
disease activity. Crohn’s Disease Endoscopic Index of Severity and the Simple
Endoscopic Score for Crohn’s Disease have been developed to assess severity. CT
and MRI are also useful in assessing disease activity, complications, and distribu-
tion and are important tools to aid in the assessment of patients with Crohn’s dis-
ease. Additionally, ultrasound can differentiate active from inactive disease with a
specificity of 85% and sensitivity of 71%, respectively, when assessed against
endoscopy or surgery [11] and can be a useful assessment tool in locations where
expertise in this technique is available.

Disease Course

Disabling CD can be defined as having one of the following: steroid dependence,
need for more than two steroid courses, disabling chronic symptoms for a cumula-
tive time of 124+ months, and need for immunosuppressive therapy or surgery.
Severe disease can be defined as having one or more of the following: any colonic
resection, complex perianal disease, two or more small bowel resections, or perma-
nent stoma reconstruction. “Aggressive” CD can be defined as penetrating disease,
complications or flares of the disease requiring hospitalization, EIMs involving two
or more systems, disease refractory to currently available treatments, and need for
surgery. “Complicated” disease can be defined as presence of bowel damage, pres-
ence of EIMs, and/or the need for surgery [9].

Evaluation of Crohn’s Disease

There are no laboratory tests that definitively rule out or rule in CD, but serum and
stool testing can assist with reaching a diagnosis. An initial evaluation of a patient
presenting with symptoms thought to be related to CD should start with stool stud-
ies, including tests for parasitic and bacterial pathogens such as C. difficile, to rule
out other causes of diarrhea and gastrointestinal symptoms. Patients with severe and
longer duration of CD may have thrombocytosis and anemia from chronic inflam-
mation, iron deficiency, and cobalamin (vitamin B12) deficiency, and these findings
can be evident on serum studies [12]. Inflammatory markers such as C-reactive
protein (CRP) and/or erythrocyte sedimentation rate (ESR) may be elevated, but
normal levels do not rule out CD. Fecal calprotectin or fecal lactoferrin may be used
to evaluate the degree of gastrointestinal tract inflammation [9].

CD is diagnosed using a combination of clinical features, endoscopic findings,
and radiologic findings. In cases of colonic or ileal involvement, endoscopic find-
ings classically indicate skip lesions next to areas of normal-appearing mucosa and
with varying degrees of transmural inflammation [9]. In some cases, such as isolated
jejunal involvement, affected area(s) may not be easily visualized. As a result, cap-
sule endoscopy may be performed to visualize and assess the small bowel mucosa
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[13]. Itis a highly sensitive test for finding abnormal mucosa, but it has low specific-
ity for a diagnosis of CD and has the risk of the capsule being impacted or retained
in structuring CD; this risk is around 13% in known CD cases [14]. To reduce the
risk, patency capsule, specifically designed to disintegrate in 2-3 days, is placed,
and small bowel imaging is obtained 24 hours after placement to determine if it has
passed through the small bowel. If it is successful in passing through, then regular
capsule endoscopy is performed without significant risk of capsule retention [13].

Both magnetic resonance enterography (MRE) and computed tomography
enterography (CTE) also allow for visualization of the bowel wall, mucosa, and
extraluminal complications. CTE allows for accurate assessment of disease activity
and is economical compared to MRE, but it has high radiation exposure and requires
iodinated contrast. MRE, on the other hand, is expensive, but it lacks radiation and
is an accurate tool for assessment of disease distribution and assessment with its
ability to often capture perianal fistulation [15].

Management for Crohn’s Disease

When a patient is hospitalized with an increase in or new-onset gastrointestinal
symptoms concerning for either a Crohn’s disease flare or a possible new diagnosis
of Crohn’s disease, it is imperative to not immediately assume that the symptoms
are solely related to disease-related inflammation and not another cause. Initial eval-
uation should include an evaluation of labs and stool studies as noted above to
assess for signs of inflammation and disease severity. Arguably, the most important
step in the evaluation is to assess for infection. Stool testing for C. difficile is impor-
tant for all patients presenting with diarrheal symptoms, especially those with IBD
or suspected IBD. Stool testing for other infections should be done in the appropri-
ate clinical situation (i.e., acute diarrhea, especially with fevers). If the patient is
immunosuppressed, consider additional testing including serum testing for cyto-
megalovirus (CMV) and Epstein-Barr virus (EBV). In febrile patients, a chest x-ray,
urinalysis with microscopic analysis, and blood cultures should also be obtained.

In addition to the evaluation noted above, cross-sectional imaging — usually with
a contrast enhanced CT or MRE — is usually helpful if there is any concern for pos-
sible structural complications such as bowel obstruction from stricturing disease or
penetrating disease with a possible abscess or phlegmon as well as to evaluate for
other possible causes of the patient’s symptoms. If a perianal abscess or fistula is
suspected, MRI of the pelvis can be a helpful adjunct to a careful physical
examination.

Endoscopic evaluation is often needed to complete the evaluation of a patient
with gastrointestinal symptoms suspected to be related to Crohn’s disease. For any
patient with an unclear diagnosis or with suspected new-onset Crohn’s disease,
endoscopic evaluation is an absolutely necessary part of making the diagnosis. In a
patient with known Crohn’s disease with a known disease distribution presenting
with typical symptoms and having undergone a recent ileocolonoscopy for disease
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evaluation, this may not be needed, but if there is any question about disease activity
or possible CMV colitis or enteritis, colonoscopy with biopsy should be performed.
If imaging suggests disease activity in a location that might not be able to be assessed
through routine colonoscopy, then other endoscopic techniques such as upper
endoscopy or enteroscopy (routine or balloon assisted) can be considered.

Once the underlying cause of the patient’s issues is identified, then treatment can
be initiated. Appropriate treatment of luminal inflammatory CD depends on the
severity of disease, location and extent of inflammation, and the disease phenotype.
Severity of disease is classified into mild, moderate, and severe disease. The medi-
cal management for mild to moderate disease differs from the medical management
of moderate to severe disease. The medical management of inflammatory CD typi-
cally involves induction and maintenance therapy. The goal of induction therapy is
to acutely control the inflammation and achieve symptomatic remission in a period
of less than 3 months. The goal of maintenance therapy is to gain long-term control
of the inflammation for the period following 3 months, preventing symptoms (diar-
rhea and abdominal pain) and consequences (fistulas and strictures). Maintenance
therapy is typically done in an outpatient setting by a gastroenterologist. Induction
therapy used for acute exacerbations of inflammatory CD can involve corticoste-
roids, biologics, and antibiotics in addition to diet modification.

For patients with mild to moderate disease that is limited to the proximal colon
or ileum, treatment with 9 mg of enteric-release budesonide daily for 4 weeks is an
effective induction therapy. If the patient responds to the treatment, tapering
budesonide by 3 mg every 2—4 weeks for 8—12 weeks can begin [16]. If the disease
involves the distal colon or is diffusely spread throughout the colon, it is recom-
mended to begin an induction of 40 mg of prednisone daily for 1 week. A taper of
5-10 mg per week over the next 1-2 months can begin if the patient responds to
initial treatment. The use of 5-aminosalicylates is not recommended in the treatment
of inflammatory CD in patients hospitalized with active Crohn’s disease [17, 18].

Management of patients with moderate to severe inflammatory CD is more com-
plicated as there are several factors that need to be considered in determining the
best treatment. A gastroenterologist should be consulted as treatment is often indi-
vidualized. Similar to the management of mild to moderate inflammatory CD, ste-
roids can be used in hospitalized patients with acute flares. Typically, intravenous
methylprednisolone is used to mitigate exacerbations. In addition, induction for
moderate to severe inflammatory CD may involve the use of TNF inhibitors such as
infliximab. Infliximab, a monoclonal antibody against TNF-alpha, can be used as an
induction treatment and has been shown to be effective at obtaining remission
quickly in patients with severe disease [19]. Prior to treatment, the patient should
undergo testing for hepatitis B (HBsAg, HBsAb, HBcAb) and tuberculosis as reac-
tivation of latent disease has been reported with infliximab. Infliximab is given intra-
venously in dosages of 5 mg/kg at zero, two, and six weeks for induction therapy
[20]. There is evidence to demonstrate that combination therapy (infliximab plus
immunomodulator) is more effective than monotherapy, but immunomodulators are
not indicated for induction of remission, so this treatment strategy is more suited for
maintenance therapy than for induction therapy [21].



2 Management of Inflammatory Bowel Disease 31

Current therapies for moderate to severe CD include methotrexate, TNF inhibi-
tors, thiopurines, IL 12/23 inhibitors, and integrin inhibitors. Difficulties in tolerat-
ing these medications and increased rates of treatment failure in the case of TNF
inhibitors due to the development of antidrug antibodies, for instance, have prompted
increased interest in novel CD therapies [22]. Such novel therapies include small
molecule therapies, like Janus kinase (JAK) inhibitors that have advantages over
biologics like TNF inhibitors such as less variability in pharmacokinetics, conve-
nient oral route of administrations, and minimal risk of immunogenicity. Despite a
greater risk of drug-drug interactions compared to biologics, the unique benefits of
small molecule therapies make them a promising alternative to the management of
CD [22]. Currently, JAK inhibitors are not FDA approved for induction or mainte-
nance of CD.

Management of Intra-abdominal Abscesses (IAA)
Due to Crohn’s Disease

Intra-abdominal abscesses secondary to CD are treated using antibiotics or a com-
bination of antibiotics and drainage. Antibiotics used to target intra-abdominal
abscesses should cover enteric pathogens, such as gram-negative aerobic and facul-
tative bacteria, gram-positive streptococci, and obligate anaerobic bacilli. Rueken
et al. compiled a microbiological spectrum of those with IAA from perforating
Crohn’s disease, finding E. coli as the most frequent isolated pathogen (45 patients),
then Streptococcus spp (28 patients), then Enterococci (27 patients), then Candida
(12 patients), and finally anerobic bacteria (11 patients) [23]. Appropriate antibiotic
monotherapy would include any of the following: cefoxitin, ertapenem, moxifloxa-
cin, or tigecycline [24]. Combination therapy with metronidazole plus either cefazo-
lin, cefuroxime, ceftriaxone, cefotaxime, levofloxacin, or ciprofloxacin can also be
used [24]. There has been no clear indication on whether parenteral or oral antibiot-
ics are superior in resolution of abscess [24]. Some IAA have resolved with antibi-
otic use only. Two previous studies found that 37% of patients treated with antibiotics
alone had IA A recurrence with these reoccurrences occurring within 12—47.5 months
of follow-up [25, 26]. More recently, Graham et al. found 31% of patients treated
with solely antibiotics had recurrence of IAA; however, their follow-up period was
only 6 months [27]. There are no clear indications for what patient qualifies for
treatment of IAA solely with antibiotics, but it has been suggested that abscesses
larger than 3 cm in size are not likely to resolve with antibiotic therapy alone [24].

Percutaneous vs. Surgical Drainage

If antibiotics do not resolve an intra-abdominal abscess, or if recurrent intra-
abdominal abscesses develop, abscesses should be drained percutaneously or surgi-
cally. Gutierrez et al. conducted a retrospective cohort study comparing percutaneous
and surgical abscess drainage, which showed no significant time difference for time
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to resolution of abscess. It did however show about one-third of percutaneous drain-
age patients underwent surgical drainage for abscess within 1 year [28]. Clancy
et al. conducted a recent meta-analysis searching for comparisons between percuta-
neous and surgical drainage for spontaneous Crohn’s disease-related intra-
abdominal abscesses and found that 29.3% of surgical drainage can be avoided by
percutaneous drainage [29] although an increased likelihood of abscess reformation
with percutaneous drainage (OR of 6.54, 95% CI: 1.78-24.0, p = 0.005) was also
noted [29].

Management of Structural Issues Secondary to Crohn’s
Disease (CD)

Over time, chronic inflammation in CD can lead to fibrostenotic disease that can
ultimately result in mechanical bowel obstruction. According to the European
Crohn’s and Colitis Organisation (ECCO) guidelines, stricturing CD is defined as
persistent, localized narrowing whereby functional effects may be evident by pre-
stenotic dilation with accompanying obstructive symptoms [30]. Strictures can be
inflammatory, fibrotic, or mixed, and they appear in roughly 50% of patients with
CD after 20 years of disease [31]. Up to 80% of patients with ileal or ileocecal dis-
ease require surgery within 10 years from onset of diagnosis for stricturing disease
[32, 33]. Traditionally, the use of steroid therapy and procedures like bowel resec-
tions were utilized to treat stricturing CD. In the case of resection, they carried with
them the high risk of malabsorptive disorders and short bowel syndrome.

Many factors contribute to the consideration of using medical therapy vs. surgi-
cal therapy for stricturing CD. Patients with the following characteristics have dem-
onstrated better outcomes from medical therapy initially rather than surgical
treatment: previous resection or short bowel syndrome, current smoker, naiveté
toward anti-TNF drugs, severe nutritional deficiency, and acute history of obstruc-
tive symptoms. Mechanical features like multifocal strictures, long strictures
(>40 cm), limited dilatation of upstream tract (<35 mm), and absence of complex
fistulizing disease also support the use of medical therapy initially. Conversely,
patients without these characteristics or morphologic features should be considered
for surgical intervention [31].

Procedures involving conservative endoscopic approaches and surgical stricture-
plasty have been utilized more recently and were developed as bowel-sparing tech-
niques providing excellent short-term and moderate long-term efficacy. Endoscopic
balloon dilatation can be performed during regular colonoscopies. This technique is
best reserved for short (<2-3 cm), noncomplicated strictures (minimal inflamma-
tion, no fistula, single stenosis). The procedural success rate of endoscopic balloon
dilatation is 71-100%, whereby success is defined as the ability to pass a scope
through the stricture. Symptomatic recurrence can occur, requiring repeat dilatation
or surgery in 30-41% of patients after 15-36 months [34, 35]. Risks of bowel
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perforation during endoscopic balloon dilatation are low at 1.1% compared to a risk
of postoperative complications at 8.8%. Bowel-sparing surgical options like stric-
tureplasty are a viable option when medical therapies and endoscopic balloon dila-
tations fail or are unable to be performed due to multiple small bowel strictures.
Strictureplasty works to maintain absorptive function of the bowel by increasing its
luminal diameter rather than resecting large portions. Strictureplasty has been
proven to be a safe and effective alternative to bowel resection. The overall short-
term complication rate ranged from 5% to 20% with no mortalities and a long-term
recurrence rate of 25—70% [36]. It is important for hospitalists to get gastroenterolo-
gists and general surgeons onboard early in the decision-making process to opti-
mize care in patients with complicated CD.

Ulcerative Colitis

Ulcerative Colitis Flares

Ulcerative colitis is characterized by recurrent inflammation limited to the mucosal
and submucosal layers of the colon. It begins in the rectum and extends proximally
toward the cecum in a continuous fashion with the extent of distribution varying [6].
On imaging, plain films showing a loss of haustra (“lead pipe” sign) is classic for
UC. Otherwise, cross sectional imaging may show inflammatory changes of the
colon. On colonoscopy, continuous inflammation in a circumferential pattern gener-
ally starting in the rectum can be seen, and the classic findings include ulcerations,
friability, granularity, erythema, and the loss of a normal vascular pattern. Histological
findings of distortion of crypt architecture with crypt shortening, basal plasmacyto-
sis, Paneth cell metaplasia, and mucin depletion are suggestive of UC [37].

Patients with UC typically present with frequent diarrhea that may be bloody and
in small volumes. They may also have colicky abdominal pain (often in the left
lower quadrant), urgency, tenesmus, and fecal incontinence due to rectal inflamma-
tion [37]. Severity can range from mild (four or less bowel movements per day with
or without blood) to severe (10+ bowel movements daily with severe cramps and
bleeding). Patients may also have fatigue, weight loss, fever, and symptoms of ane-
mia secondary to iron deficiency from blood loss or chronic inflammation.
Progression of these symptoms can be gradual, occurring over several weeks [38].

Up to 15% of patients can present with acute severe UC [37]. Massive hemor-
rhage can be present in up to 3% of these patients during the course of their disease
and may warrant urgent colectomy [37]. Urgency and tenesmus are typically seen
in proctitis, whereas bloody diarrhea and abdominal pain are more prominent in
pancolitis. Physical examination may reveal signs of abdominal tenderness, signs of
anemia, blood on digital rectal exam, and tympany on percussion of the abdomen
which may indicate colonic dilatation and requires prompt imaging [37]. Patients
with fulminant colitis (10+ stools per day with bleeding, abdominal pain/distension,
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and toxic presentation such as fever and anorexia) are at risk for toxic megacolon
(colonic diameter of equal/greater than 6 cm or cecal diameter greater than 9 cm and
the presence of systemic toxic symptoms). Toxic megacolon commonly leads to
perforation that has a high mortality rate.

Severity of Ulcerative Colitis

When describing the severity of ulcerative colitis, the Truelove and Witt’s criteria
has been the most prevalently used. The Truelove and Witt’s criteria published in
1955 differentiates between mild and severe disease [39]. Mild colitis according to
this criterion will have fewer than four bowel movements a day, normal vitals, a
hemoglobin of greater than 11 g/dL, and an ESR less than 22 mm/hr. Severe disease
according to this criterion will have six or more bowel movements a day, with fever,
tachycardia, anemia, or elevated ESR. These criteria do not take account endoscopic
information [39]. The most commonly used criteria that take account of endoscopic
information are the Mayo score and Ulcerative Colitis Endoscopic Index of Severity.
These three criteria have been incorporated by the American College of
Gastroenterology to make their own disease activity index that combines clinical
and endoscopic data [39].

Evaluation of Ulcerative Colitis

While laboratory tests are not used to diagnose UC, they are useful to describe the
severity of disease, evaluate nutritional status of the patient, and evaluate for any
infectious etiology of the patient’s symptoms. Complete blood count (CBC), com-
prehensive metabolic panel (CMP), ESR, C-reactive protein, and albumin are helpful
to assess for disease severity. A fecal calprotectin can also be helpful to assess for
bowel inflammation. Evaluation of prealbumin, vitamin D, vitamin B12, and iron
studies (iron, total iron binding capacity, and ferritin) is helpful to evaluate the
patient’s nutritional status as well as evaluating patients with anemia. It is very
important to evaluate for possible infections. Stool cultures for Salmonella, Shigella,
Campylobacter, and Yersinia, stool testing for Escherichia coli O157:H7, giardia
stool antigen, C. difficile toxin, and stool microscopy for ova and parasites are help-
ful in the appropriate clinical setting. In febrile patients, an evaluation for other
sources of fever should be completed with urinalysis and urine culture, blood cul-
tures, and a chest radiograph. In patients who are immunosuppressed or in patients
with fevers, testing for cytomegalovirus infection and Epstein-Barr virus infection
should be done.

Imaging with computed tomography of the abdomen or an abdominal x-ray can
be helpful to evaluate for bowel obstruction, colonic dilatation, or perforation. CT
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scans or MRIs can be used to identify intra-abdominal abscesses or pelvic abscesses,
fistulizing disease, or stricturing disease although these are much less common in
UC than in CD due to the nature of the disease [40].

Once hospitalized, the care of all patients with severe ulcerative colitis should
involve a gastroenterologist, and in most cases, colonoscopy to assess disease sever-
ity and to get allow for biopsy looking for CMV or EBV infection will be helpful.
If not done within the past 6 months or if risk factors exist, evaluation for hepatitis
B and tuberculosis should be performed at the time of admission in the event that
TNF inhibitors are needed as to avoid delaying care.

Management of Ulcerative Colitis
Systemic Glucocorticoids

As outlined in Fig. 2.1, systemic glucocorticoids are first-line treatment for inpa-
tient management of acute severe ulcerative colitis (ASUC). According to the
American Gastroenterological Association (AGA) guidelines, treatments with
60 mg of IV methylprednisolone (IVMP) or 300 mg IV of hydrocortisone (IVHC)
daily is recommended [41]. Doses can be divided. ASUC patients usually respond
within 3-5 days of initiation of IV steroids. Systemic glucocorticoids treatment
exceeding 7 days for ASUC without clinical improvement is not recommended as
the potential for significant improvement past the 7-day mark is minimal.
Additionally, longer treatment with glucocorticoids increases the risk for adverse
effects such as infection, venous thromboembolism, fractures, poor wound healing,
mood changes, irritability, psychosis, weight gain, and increased appetite [42].
While the AGA does not specify whether to use methylprednisolone or

Intravenous glucorticoids

If clinical response within 3-5 days ‘

If no clinical response within 3-5
days than escalate therapy to
infliximab or IV cyclosporine and
obtain surgical consultation

then transition to oral

glucorticoids and plan to taper
with outpatient follow up to
determine long term treatment

if cyclosprine was d ssess
If infliximab was chosen, assess for yoese
for clinical resp even
dlinical response within seven days z
- then transition
if clinical response then continue . . ~ . . ~
: if no clinical response, likely t e and plan for if no clinical response, then likely
treatment and plan for outpatient "
fEam] ; colectomy follow up with colectomy
follow up for infliximab infusion !
intenace therapy

Fig. 2.1 Algorithm for inpatient management of moderate to severe ulcerative colitis flares
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hydrocortisone, some research suggests that IVMP use in ASUC may lead to
increased need to step up treatment to cyclosporine or biologics compared to IVHC
[43]. IVHC has however been seen to have higher rates of hypokalemia and need for
potassium supplement compared to IVMP.

Cyclosporine

One of the two established therapies for corticosteroid-resistant ASUC is intrave-
nous cyclosporine, a calcineurin inhibitor. The recommended dose of cyclosporine
is 2-4 mg/kg/day given as an intermittent intravenous dose with a serum level goal
between 250 and 400 ng/mL [41]. A randomized double-blind study between 2 mg/
kg and 4 mg/kg of cyclosporine showed no difference in clinical efficacy for ASUC
[44]. Response to cyclosporine in ASUC patients is reported to occur at a median of
4-5 days [43]. Contraindications to cyclosporine include hypocholesteremia, due to
its increased risk of precipitating seizures, and decreased renal function as cyclo-
sporine is cleared renally [45].

Infliximab

The other established therapy for corticosteroid resistant is infliximab, an antitumor
necrosis factor (TNF) monoclonal antibody [41]. Infliximab is the first agent men-
tioned that can be used in both acute management and being used as a maintenance
treatment. Administration of infliximab is 5 mg/kg at weeks 0, 2, and 6 followed by
maintenance dosing of 5 mg/kg every 8 weeks [41]. Expected timing to clinical
response for ASUC should be noted by 7 days [43]. Infliximab is contraindicated in
those with congestive heart failure, demyelinating diseases, any active infections,
latent TB, and hepatitis B [46]. It is also contraindicated in patients with prior anti-
bodies to infliximab or with prior infusion reactions to infliximab.

Infliximab vs. Cyclosporine

Currently, the AGA makes no direct recommendation on preference of treatment
between infliximab and cyclosporine [41]. The most recent trial of 135 patients
comparing these two drugs found no statistically significant difference in quality of
life and 12-month colectomy rate around 40% [47]. Cost-utility analysis demon-
strated a significantly higher cost of infliximab due to acquisition costs, but cyclo-
sporine treatment is estimated to have longer hospital stay by a factor of 1.527 times
longer (95% CI 1.278-1.817, p < 0.001) [47]. This study was done in the United
Kingdom under the National Health Service health-care system, so cost analysis
may differ when applied to the United States health-care system.
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Novel Treatments for ASUC

There are two promising novel treatments for ASUC, vedolizumab and tofacitinib.
Vedolizumab is a monoclonal antibody that is an integrin antagonist targeting T
lymphocytes. For corticosteroid refractory ASUC, once a calcineurin inhibitor has
been used for rescue therapy, the patient can then be bridged to vedolizumab. Ollech
et al. conducted a retrospective observational study showing a 7% colectomy rate at
3 months for patients treated with vedolizumab after rescue therapy with cyclospo-
rine [48]. A year later, 33% of this patient cohort had a colectomy and 45% had a
colectomy after 2 years [48, 49].

Tofacitinib is a small-molecule Janus kinase inhibitor that has demonstrated effi-
cacy in the inpatient management of corticosteroid-resistant ASUC. Berinstein et al.
conducted a retrospective observational study evaluating colectomy rates in patients
treated with tofacitinib compared to intravenous corticosteroids [50]. They found
that tofacitinib was protective against colectomy at the 90 day mark compared to
intravenous corticosteroids with a hazard ratio 0.28, 95% confidence interval of
0,10-0.81, and p = 0.018 [12]. It was also noted that 10 mg three times daily dosing
of tofacitinib was significantly protective, while 10 mg twice daily was not [50].
This is an exciting prospect as this drug has a rapid-onset action, rapid clearance,
and lower costs compared to infliximab [50].
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