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Abstract

Diverticulitis is a prevalent gastrointestinal disorder that is associated with significant morbidity
and health care costs. Approximately 20% of patients with incident diverticulitis have at least 1
recurrence. Complications of diverticulitis, such as abdominal sepsis, are less likely to occur with
subsequent events. Several risk factors, many of which are modifiable, have been identified
including obesity, diet, and physical inactivity. Diet and lifestyle factors could affect risk of
diverticulitis through their effects on the intestinal microbiome and inflammation. Preliminary
studies have found that the composition and function of the gut microbiome differ between
individuals with vs without diverticulitis. Genetic factors, as well as alterations in colonic
neuromusculature, can also contribute to the development of diverticulitis. Less-aggressive and
more-nuanced treatment strategies have been developed. Two multicenter, randomized trials of
patients with uncomplicated diverticulitis found that antibiotics did not speed recovery or prevent
subsequent complications, and guidelines now recommend antibiotics for only specific patients.
Elective surgical resection is no longer recommended solely based on number of recurrent events
or young patient age and might not be necessary for some patients with diverticulitis complicated
by abscess. Randomized trials of hemodynamically stable patients who require more emergent
surgery for acute, complicated diverticulitis that has not improved with antibiotics provide
evidence to support primary anastomosis vs sigmoid colectomy with end colostomy. Despite these
advances, more research is needed to increase our understanding of the pathogenesis of
diverticulitis and to clarify treatment algorithms.

Lay Summary

Diverticulitis is a prevalent condition of the colon. New evidence indicates that diet and lifestyle
may interact with the gut microbiota to initiate inflammation. Less aggressive treatment paradigms
are under active investigation.
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Diverticular disease, once a rarely diagnosed medical curiosity, is now one of the most
common gastrointestinal disorders among inpatients and outpatients.13 Painter and Burkitt
first documented a large increase in the prevalence of diverticular disease beginning at the
time of the industrial revolution and differences in prevalence between Western and Eastern
countries.? These observations led to the hypothesis that diverticular disease resulted from
dietary fiber deficiency. According to this theory, a diet low in fiber resulted in small-caliber
stools, increased intracolonic pressures, and herniation of the colonic mucosa through the
muscular layers adjacent to the vasa recta. Diverticulitis was thought to ensue when a
diverticulum became obstructed with stool, resulting in fecal stasis, mucosal trauma, and
ischemia. Diverticular disease was readily attributed to fiber deficiency, surgery and
antibiotics became the primary treatments for diverticulitis, and research in the field
stagnated.

In the past 2 decades, there has been a resurgent interest in diverticular disease. Modern
imaging techniques and the widespread use of flexible endoscopy have enabled more
accurate diagnosis of diverticulitis and asymptomatic diverticulosis, increasing our
understanding of their epidemiology. The discovery that diverticulitis is not a progressive led
to new and less-aggressive surgical and medical approaches.® ® Recognition that
diverticulitis shares many risk factors with other inflammatory diseases has prompted new
theories of pathogenesis and opportunities for research and treatment. We review the latest
data and concepts regarding the epidemiology, pathophysiology, and treatment of
diverticulitis of the colon.

Terminology

“Diverticular disease” is used to describe asymptomatic diverticulosis and the spectrum of
complications of colonic diverticulosis. However, because the term indicates the presence of
symptoms or complications, diverticular disease is more appropriate for diverticulitis and
other complications of diverticulosis such as bleeding, rather than for asymptomatic
diverticulosis. In addition, diverticula can occur in the small bowel and other areas of the
intestinal tract. This review focuses on diverticulitis and complicated diverticulitis
(diverticulitis with abscess, perforation, stricture, obstruction and/or fistula) of the colon.
Other complications of diverticular disease not covered in this review include segmental
colitis associated with diverticular disease (SCAD), an uncommon manifestation that shares
many clinical and histologic features with inflammatory bowel diseases (IBD),” and
symptomatic uncomplicated diverticular disease (SUDD). SUDD is most commonly defined
as gastrointestinal symptoms in the setting of diverticulosis without evidence of overt
inflammation or diverticulitis.8 However, definitions vary, there is significant overlap of
symptoms with irritable bowel syndrome (IBS), and the diagnosis is controversial. Some
patients develop chronic abdominal symptoms following an episode of diverticulitis, a
syndrome sometimes referred to as post-diverticulitis functional bowel disease.?
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Epidemiology

Progression

The lifetime risk of diverticulitis in a person with diverticulosis was reported to range from
10% to 25%.10 However, these estimates predate the routine use of flexible endoscopy, and
therefore, an accurate assessment of prevalence. In addition, the diagnosis of diverticulitis
was made on clinical grounds. Modern estimates based on colonoscopy and computed
tomography (CT) indicate that fewer than 5% of individuals with diverticulosis develop
diverticulitis (Figure 1).11 Nonetheless, because more than 50% of Americans older than 60
years of age have diverticulosis, diverticulitis is highly prevalent.12 Annually, in the United
States (US), there are more than 2.7 million outpatient visits and 200,000 inpatient
admissions for diverticulitis at a cost of more than $2 billion.: 3 The incidence of
diverticulitis has increased over time and increases with patient age.13 14 However, the
relative increase in diverticulitis in recent decades has been greatest in young patients. For
example, from 1980 through 2007, the incidence of diverticulitis in individuals 40-49 years
old increased by 132%.13

Diverticulitis is more common in men than women until the 6th decade, when it becomes
more common in women. 13 14 The prevalence of hospitalization for diverticulitis in the US
is greatest in whites (62/100,000), similar in African Americans and Hispanics
(approximately 30/100,000), and lowest in Asians (10/100,00).14 Individuals living in urban
areas are more likely to be hospitalized for diverticulitis than those in rural areas,1® as are
those with lower income and educational levels.16 Diverticulitis is more common in
developed countries, but could be increasing in other parts of the world.1” After
immigration, non-Western individuals have a lower risk of hospitalization for diverticular
disease than Western natives, although risk increases with time since immigration.18

of diverticulosis and diverticulitis

Complications of diverticulitis occur in approximately 12% of patients. The most common
complication is phlegmon or abscess (approximately 70% of patients with complications)
followed by peritonitis, obstruction, and fistula.13 Mortality following complicated
diverticulitis (diverticulitis with phlegmon, abscess, perforation or fistula) is increased
compared to uncomplicated diverticulitis, and is highest among individuals with perforation
or abscess.13 19 In a population-based cohort study in the United Kingdom, mortality at 1
year was 20% in patients with perforated diverticulitis compared to 4% in age- and sex-
matched controls.19

A small percentage of patients (4%-10%) have ongoing or smoldering diverticulitis, defined
as ongoing diverticulitis (pain with increased white blood cell counts or markers of
inflammation, fever, or CT evidence of inflammation) despite antibiotic treatment or re-
exacerbation after cessation of treatment.2%: 21 An estimated 8% of patients with incident
disease have recurrences within the first year after complete recovery from the incident
episode, and 20% have recurrences within 10 years. The risk of recurrence increases with
subsequent episodes. After a second episode, the risk is 18% at 1 year and 55% at 10 years,
and after a third episode it is 40% at 3 years.1® These estimates are derived from a
population-based cohort of all patients with diverticulitis. Most other estimates of recurrence
are derived from selected populations, such as those who were hospitalized for treatment. In
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addition to the number of recurrences, risk factors for recurrence include young age at onset,
22,23 severity of the incident event,24-26 extent of colon involvement, family history of
diverticulitis,2> smoking, male sex, and obesity.2’

Diverticulitis was once thought to be a progressive disease with an increasing risk of
complications as the number of episodes increased. This belief informed guidelines for
aggressive surgical intervention. However, complications, with the exception of fistula
formation, occur more commonly during the first episode of diverticulitis than after
subsequent episodes.28 For example, in a prospective study of 900 patients, the risk of free
perforation was 25% at the first episode and decreased to zero after the 4th episode.29 In
another prospective study, only 4% of patients developed complicated diverticulitis within 2
years of presentation with uncomplicated diverticulitis.3% The reduced risk of subsequent
perforation is believed to be due to occlusion of microperforations by nearby tissues or
organs during the initial inflammatory episode. Population-based data also indicate that the
risk of recurrence after complicated diverticulitis treated medically is similar to the risk
following uncomplicated diverticulitis.13 Nonetheless, retrospective studies reporting a high
rate of recurrence following medical treatment of complicated diverticulitis continue to
dictate surgical treatment.24: 31, 32

Chronic manifestations

Patients with a history of diverticulitis can develop chronic manifestations aside from
recurrent or smoldering diverticulitis, stricture, and fistula. In a randomized controlled trial
(RCT) of antibiotics vs no antibiotics for treatment of uncomplicated diverticulitis,
approximately 40% of patients with CT- confirmed diverticulitis had mild to moderate
abdominal pain and/or changes in bowel habits at 1 year of follow up.33 In a large
retrospective study of US Veterans, the risk of IBS and functional bowel diseases were 5-
and 2.5-fold higher, respectively, in patients with a history of diverticulitis than without.®
Patients with diverticulitis were also more than twice as likely to develop mood disorders.®
A study that evaluated quality of life in patients with a history of diverticulitis found that
negative psychological, social as well as gastrointestinal, symptoms are common after
resolution of the acute episode, and that patients attribute these symptoms specifically to
prior diverticulitis.3* Although functional symptoms without overt inflammation appear to
be common following a diagnosis of diverticulitis, it is less clear whether patients with
diverticulosis without a history of diverticulitis can develop chronic symptoms (such as
SUDD). Many studies of SUDD included patients with prior diverticulitis and it is difficult
to distinguish SUDD from IBS.8 In a large, prospective colonoscopy study, no association
was found between diverticulosis and 1BS.3°

There may be long-term, extra-intestinal implications of diverticulitis. In a nationwide study
in Sweden, individuals with diverticular disease had a modest increase in risk of
thromboembolic events compared with matched controls.38 It should be a priority to
increase our understanding of the long-term, global effects of diverticulitis on health and
quality of life.
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Modern studies have confirmed and expanded the role of diet and other modifiable lifestyle
factors in the natural history of diverticulitis (Table 1). Lifestyle factors associated with
increased risk include Western dietary patterns (high in red meat, fat, and refined grains) and
red meat consumption alone.3”- 38 Obesity, and central obesity in particular, increases the
risk of diverticulitis.3%-42 Smoking is also associated with an increased risk of diverticulitis
—particularly complicated diverticulitis.#3-46 On the other hand, dietary fiber intake and
prudent diets (high in fruits, vegetables, and whole grains) reduce the risk of diverticulitis.
38,47, 48 Nuts and seeds do not appear to increase the risk, and in a large, prospective cohort
nuts and popcorn were associated with reduced risk of diverticulitis.*®. Physical activity
(particularly vigorous activity, such as running) is associated with decreased risk.3% 50. 51 |t
is not clear whether alcohol use affects risk of diverticulitis.43: 52

A study examining the joint contribution of multiple lifestyle risk factors on risk of incident
diverticulitis found that adherence to a low-risk lifestyle decreased the risk of diverticulitis
by nearly 75%. A low-risk lifestyle was defined as fewer than 4 servings of red meat per
week, at least 23g of fiber per day, 2 hrs of vigorous activity per week, body mass index
18.5-24.9, and no history of smoking. Assuming causal associations, it was estimated that a
low-risk lifestyle could prevent half of diverticulitis cases.>® These findings highlight the
importance of diet and lifestyle modification in the prevention of diverticulitis.

Several medications have been associated with increased risk of diverticulitis. Prospective
cohort and case-control studies have found a consistent positive association between
nonsteroidal anti-inflammatory drug (NSAIDs) use and diverticulitis.>*-57 The association
appears to be stronger for non-aspirin NSAIDs than for aspirin.>’ Non-aspirin NSAIDs also
appear to be more strongly associated with complicated or perforated diverticulitis than with
uncomplicated disease.>’ Opiate analgesics as well as corticosteroids are also associated
with diverticulitis and perforated diverticulitis.>® Several medications have been associated
with a decreased risk of diverticulitis including statins, calcium channel blockers, and
metformin, although these studies were at risk of bias and confounding—further studies are
needed.56: 5859 A case—control study comparing 25(OH)D levels and risk of diverticulitis,
as well as a study of ultraviolet light exposure, identified low vitamin D levels as a risk
factor for diverticulitis.1® 60. 61 Medication use, particularly NSAID use, is generally one of
the easiest targets for risk factor modification.

Immunosuppression is thought to increase the risk of diverticulitis. The risk associated with
corticosteroids is well-defined. However, studies of other forms of immunosuppression such
as chemotherapy, organ transplant, and renal failure have been small, retrospective, and
heterogeneous with respect to the type and degree of immunosuppression and associated risk
for diverticulitis. Although the mechanism of increased risk is unclear, it is plausible that
impaired healing contributes to perforation, and the lack of an immune response might mask
signs and symptoms. Although their symptoms may be less pronounced,
immunocompromised patients appear to be more likely to present with complicated disease,
and are therefore more likely to require surgical intervention than their non-
immunocompromised counterparts.52 It is unclear whether these patients are more likely to
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develop recurrent disease, but poor outcomes during recurrent episodes, including death,
appear more likely.62 63

Pathophysiology

The pathophysiology of diverticulitis is incompletely understood. Long-standing but
unproven theories suggest that diverticulitis results from obstruction and trauma to a
diverticulum with subsequent ischemia, microperforation, and infection.84 This theory led to
the wide-spread belief that patients with diverticulosis should avoid eating nuts and seeds,
and the widespread use of antibiotics for diverticulitis treatment. However, more recent
studies indicated that nut and seed consumption do not increase risk of diverticulitis,*® and
that antibiotics may not hasten recovery or improve outcomes.?!: 33 These findings have led
to models of diverticulitis pathogenesis that involve chronic inflammation and alterations in
the gut microbiome (see Figure 2).

Chronic inflammation

Several studies have associated diverticulitis with a chronic inflammatory state. The most
convincing evidence, although indirect, is that many risk factors for diverticulitis are
associated with chronic, systemic inflammation. For example, obesity, physical inactivity,
and a Western diet are risk factors for other diseases believed to be caused by chronic
inflammation, including cardiovascular disease and diabetes—these risk factors increase
levels of biomarkers of inflammation.85-87 Increased expression of matrix metalloproteases
and histamine, which are associated with intestinal inflammation, have also been linked to
diverticulitis.®8 69 Intestinal mucosal inflammation observed in patients with SCAD has
morphological and clinical overlap with IBD,’. Findings from a case series study indicated
that patients with diverticulosis, particularly those with abdominal symptoms or SUDD,
have microscopic inflammation.”%: 71 However, SCAD and SUDD are separate
manifestations of diverticular disease, and, in a study of more than 600 individuals
undergoing screening colonoscopies, after adjustment for potential confounders, there was
no association between diverticulosis and levels of immune markers or cytokines implicated
in IBD and IBS. In addition, there was no association between diverticulosis and IBS and no
difference in mucosal inflammatory markers between diverticulosis patients with and
without abdominal symptoms, although the subset with symptoms was small.3® Therefore,
diverticulosis itself may not be associated with mucosal inflammation, and functional
symptoms in patients with diverticulosis might not be related to inflammation or even to
diverticulosis itself. However, these studies did not investigate whether patients who later
developed diverticulitis or had recurrent diverticulitis had subclinical mucosal or systemic
inflammation.

Altered microbiomes

Alterations in the gut microbiota are implicated in the pathogenesis of many intestinal
disorders. Diet and lifestyle factors may induce alterations in the gut microbiome that lead to
mucosal inflammation and diverticulitis.”2 73 Several lines of evidence support a role for gut
microbiota in diverticulitis. Acute diverticulitis involves micro- or macro-perforation with
translocation of commensal bacteria across the colon mucosal barrier, sometimes resulting in
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frank infections, including abscess formation and peritonitis. The standard treatment for
diverticulitis is antibiotics.”* Worldwide differences in the prevalence of diverticular disease
mirror geographical differences in gut microbial composition.# 7>=77 Diet and lifestyle risk
factors for diverticulitis affect the gut microbiome. For example, obesity and a Western
dietary pattern are linked to decreased microbial diversity in the intestine and changes in the
microbiome composition and its functions.’8-81 On the other hand, diets high in fiber
increase gut microbiome diversity and richness.82-84 Dietary fiber is an important source of
energy for intestinal microbes, which metabolize complex carbohydrates into short-chain
fatty acids (SCFASs).8% SCFAs increase the production of mucus and antimicrobial peptides
and mediate immune homeostasis, intestinal barrier function, and proper levels of cell
proliferation.86

Preliminary studies indicate that the composition of the intestinal microbiome differs in
patients with vs without diverticular disease. Most studies have focused on the microbiota of
patients with SUDD. In general, these studies have found decreases in bacteria that produce
SCFAs and in Akkermansia, a mucin-degrading bacteria that promotes epithelial barrier
integrity and suppresses inflammation.’% 87. 88 However, it is difficult to extrapolate findings
from studies of SUDD to diverticulitis given the controversy surrounding the diagnosis of
SUDD and the lack of similarities in pathophysiology. A large study of the mucosal adherent
bacteria in incidental diverticulosis (n=226) vs no diverticulosis (n=309) found only weak
associations with the phylum Proteobacteria and the family Comamonadaceae. It concluded
that mucosal adherent bacteria are unlikely to contribute to development of diverticulosis.8°

Several studies have examined the intestinal microbiomes of patients with diverticulitis. A
PCR analysis of surgical resection specimens from patients with diverticulitis found higher
levels of Bifidobacterium than in patients with colon cancer or IBD.% Daniels et al studied
the microbiomes of patients with acute diverticulitis who underwent colonoscopies vs
controls. The authors performed PCR amplification of the 16S-23S rDNA interspace region
of specific phyla and found the diversity of Proteobacteria to be higher in patients with
diverticulitis. The Enterobacteriaceae family, which includes Escherichia coli, had the
highest degree of discrimination—also observed in studies of patients with IBD.%1 Lower
levels of Clostridiales (which produce SCFASs) such as Lachnospiraceae and of
Erysipelotrichaceae (also decreased in patients with IBD)%2 93 were found in cases with a
history of diverticulitis compared to controls with asymptomatic diverticulosis. PICRUSt
analysis predicted that microbes involved in carbohydrate metabolism and biosynthesis of
secondary metabolites were significantly decreased in cases.%* Overall, changes in the
intestinal microbiome associate with development of diverticulitis and symptoms associated
with diverticulosis (such as SUDD). Bacteria involved in SCFA metabolism, mucosal barrier
function, and potentially invasive bacteria appear to be particularly important. However, it is
difficult to determine whether changes in the fecal microbiome are causally associated with
diverticulitis. In small, cross-sectional studies, diet and lifestyle changes following diagnosis
and treatment with antibiotics may have altered gut microbiota profiles.
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Two large, Scandinavian twin or family studies provided evidence that genetic factors affect
risk for diverticular disease. In these studies, the odds of developing diverticular disease if a
co-twin had the disease was significantly higher among monozygotic twins than dizygotic
twins and higher in non-twin siblings than the general population. Statistical modeling
estimated that genetic factors accounted for 40%-50% of risk for diverticular disease.%5: 96
These studies could not clearly distinguish diverticulitis from diverticulosis. However,
results were similar the analysis was restricted to complicated diverticulitis.%6

A genome-wide association study in Iceland and Denmark identified variants in genes
(ARHGAPI15, COLQ, and FAM155A,) that associated with diverticular disease. Variants in
FAMI155A associated specifically with diverticulitis.®” A variant in ARHGAP15is
associated with phagocyte function and inflammation. Maguire et al used the UK Biobank to
perform a retrospective genome-wide association study of 28,000 patients admitted to the
hospital with diverticular disease. The authors identified 42 risk loci, 8 of which were
replicated in a separate cohort. Candidate risk loci contained genes that regulate immunity,
the extracellular matrix, cell adhesion, membrane transport, and intestinal motility. The
previously identified associations with ARGAP15, COLQ, and FAM155A were confirmed
in this study. 98 Two small studies of patients with diverticulitis who required surgery found
an association with several single-nucleotide polymorphisms in the 7AVFSF15 gene.99: 100
Variants in this gene, which encodes for a cytokine in the tumor necrosis family, have been
associated with severe forms of IBD. A study of 5 members of a family with early-onset
diverticulitis identified a rare single-nucleotide polymorphisms in the laminin subunit beta 4
(LAMB4).101 Laminins are part of the extracellular matrix and involved in development of
the enteric nervous system.

Alterations in colonic neuromusculature

Localized high-pressure zones in the colon were originally believed to lead to formation of
diverticula at weak spots in the colonic musculature. This might account for the observation
that diverticulosis occurs most frequently in the sigmoid, where the colon is less distensible,
than the proximal colon and rectum. Furthermore, diverticula are not found in the rectum,
which functions as a reservoir and is highly distensible, and where the tenia coli flare to
create an additional, circumferential layer to the bowel wall. Alterations in the enteric
nervous system, connective tissue, smooth muscle, and colonic motility are believed to
contribute to the development of diverticulosis and functional symptoms in the setting of
diverticulosis.102 It is less clear if these neuromotor abnormalities are involved in the
development of diverticulitis.

Early-onset diverticulosis occurs in patients with connective tissue disorders, supporting a
role for connective tissue defects in the formation of diverticulosis13-105, Alternations in
collagen composition and content as well as connective tissue metabolism have been
identified in colons of patients with diverticulosis.1% Reduced numbers of ganglionic and
neuronal cells107, as well as imbalances in neurotrophic factors and neuropeptides such as
serotonin and acetyl choline, are also found in patients with diverticular disease.108-110
These alternations might cause symptoms in patients with diverticulosis.111 Motility studies
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of patients with diverticulosis have, in general, found increased motility indices and
propulsive activity.112 It is not clear whether these neuromuscular alterations predate the
formation of diverticulosis or diverticulitis, and therefore contribute to disease development,
or are a result of processes that occur after diverticulosis formation.

Antibiotics, dietary modification, and pain control have been the mainstays of treatment for
patients with uncomplicated diverticulitis; surgical resection has been the cornerstone for
treatment of complicated diverticulitis and recurrence. However, these interventions are
based largely on dogma and expert opinion rather than data. Traditional surgical
recommendations were comfortingly definitive but ultimately have not been supported by
evidence. Although more recent data and technology advances have reduced risk through
less-invasive treatment, clinical guidelines have become more difficult to define due to the
need for individualized treatment.”® The concept that diverticulitis is an inflammatory as
well as an infection-associated disease have sparked interest in new medical and surgical
treatment paradigms. In general, there has been a shift towards less-aggressive medical and
surgical management.

Pharmacologic agents

Two RCTs and several observational studies have challenged the need for antibiotic
treatment for patients with uncomplicated diverticulitis (Table 2). The antibotika vid
okomplicerad divertikulit study group randomly assigned 623 patients with CT-proven
uncomplicated diverticulitis from 10 centers in Sweden and Iceland to groups given
intravenous followed by oral antibiotics (carbapenem or piperacillin and tazobactam
followed by oral metronidazole combined with either ciprofloxacin or cefadroxil) or
intravenous fluids alone. Patients were followed for 12 months.33 In the diverticulitis:
antibiotics or close observation (DIABLO) study, 570 patients with CT-proven
uncomplicated diverticulitis (Hinchey 1a or 1b; supplementary table 1) from 22 centers in
the Netherlands were randomly assigned to groups given amoxicillin-clavulanic acid
(intravenously, for least 48 hrs, and then oral) or placebo and followed for 6 months.?! Each
study found that antibiotics did not hasten recovery or prevent subsequent surgery or
complications.

Based on these findings and growing concerns about antibiotic-related complications and
resistance, several European guidelines have stopped recommending antibiotics for
uncomplicated diverticulitis.113-115 The American Gastroenterological Association’s 2015
guideline gave a conditional recommendation for selective rather than routine use of
antibiotics in uncomplicated diverticulitis in the absence of severe disease,
immunocompromise, pregnancy or significant comorbidity,116 noting the low quality of
evidence including inadequate power to assess risk of serious complications.1” In a
subsequent analysis of 2-year follow-up of the DIABLO ftrial, rates of progression to
complicated or recurrent diverticulitis were similar.118 However, higher proportions of
patients in the placebo group underwent elective surgery (7.7%) than in the antibiotic group
(4.2%; P=.09), and the indications for surgery in the placebo group were more frequently
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obstruction and recurrent diverticulitis. Furthermore, the risk of elective surgery in the
placebo group might have been underestimated. The proportion would increase to 10% if
patients who were censored after enrolling in another trial of elective surgery vs conservative
management were included in the analysis.11® Therefore, the long-term safety of
withholding antibiotics from patients with uncomplicated diverticulitis is uncertain; larger
long-term follow-up studies are needed before well-supported consensus treatment
guidelines can be developed. Nonetheless, data indicate that the risk of serious
complications after acute uncomplicated diverticulitis is low (4%) whether or not patients
receive antibiotics.11® The decision to withhold antibiotics from stable, immunocompetent,
adherent patients with uncomplicated diverticulitis involves shared decision making and
close follow up (see Figure 3). This option may be particularly appealing to patients with
recurrent diverticulitis who have had mild episodes and repeated exposure to antibiotics.

Other approaches that have been studied for uncomplicated diverticulitis, although with less
rigor, include shorter treatment courses, oral vs intravenous antibiotics, and outpatient vs
inpatient management. A small RCT indicated that the treatment failure rate was similar in
patients receiving 4 days vs 7 days of antibiotics.120 Small studies have also demonstrated
that outpatient treatment (with antibiotics) is safe in select patients with uncomplicated
diverticulitis who can tolerate oral intake and do not have significant comorbid

diseasel?1: 122 A trial is underway to compare outpatient treatment with vs without
antibiotics.123

Unfortunately, there are few data to guide dietary recommendations and pain management
for patients with acute diverticulitis. Patients have been instructed to consume a clear-liquid
or low-residue diet. A prospective, uncontrolled study of an unrestricted diet in 86 patients
with uncomplicated diverticulitis concluded that this was well-tolerated, although 8% had
serious adverse events and 20% had ongoing symptoms.124 A multicenter trial is underway
to evaluate an unrestricted vs a progressive diet in uncomplicated diverticulitis. Most
guidelines do not address pain control. NSAIDs and opiates are associated with increased
risk of incident and complicated diverticulitis but have not been studied in patients with
acute disease.

Selection is key to management of outpatients with diverticulitis. The diagnostic accuracy of
diverticulitis based on clinical grounds alone has been reported to be low (diagnoses of
diverticulitis are incorrect for as many as 60% of cases), and clinical decision tools are
imperfect.125 CT or ultrasound imaging is required for identification of complicated
diverticulitis (Figure 3). A multi-slice CT with intravenous contrast identifies patients with
diverticulitis with 95% sensitivity and 96% specificity.126 In Europe, ultrasound is
frequently used and identifies diverticulitis with 94% accuracy, but is operator dependent.12
Ultrasound-based strategies would reduce radiation exposure—particularly in patients with
recurrent disease, but further studies are needed.

Pharmacologic agents might be used to prevent recurrence of diverticulitis. Patients with
incident diverticulitis have an approximately 10% risk of recurrence within 1 year—risk
increases substantially with each subsequent episode.13 Even after a segmental colectomy, as
many as 15% of patients have recurrences; 10%-20% of patients have serious post-operative
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complications and as many as 20% report no relief in symptoms of pain and bloating.
117,128-130 A medical means to prevent recurrence would be transformative. Several
medications have been tested under the premise that diverticulitis is an acute inflammatory
disorder. Six trials have evaluated the efficacy of mesalamine in the prevention of recurrent
diverticulitis in more than 2000 patients.131-134 Unfortunately, none of these trials found a
significant difference in the rate of recurrent diverticulitis. However, there may be other
indications for mesalamine in diverticulitis. A small retrospective study of patients with
acute uncomplicated diverticulitis found that mesalamine led to faster recovery, and
uncontrolled studies indicate benefits to patients with SUDD.13% 136 Other pharmaceutical
agents that have been tested for prevention of recurrent diverticulitis include rifaximin and
probiotics.137: 138 However, these studies have been small and of low quality.11”
Pharmacologic agents are needed to reduce risk of recurrent diverticulitis.

Patients with a phlegmon or small abscess (Hinchey grade I or II) can be managed with
bowel rest, antibiotics, and if appropriate with percutaneous drainage (Figure 3). Surgical
treatment is rarely warranted due to the minimal opportunity to prevent recurrence or
perforation. Specifically, after an incident diagnosis of uncomplicated diverticulitis in an
otherwise healthy patient, the risk of recurrence is only 13%-23%, and risk of perforation or
other complications in patients with disease recurrence is less than 6%.% 13 In a RCT of
surgery vs conservative management of patients with ongoing and recurrent disease, fewer
than 42% of patients actually had recurrence.139 Surgical guidelines therefore urge caution
with respect to surgical resection after uncomplicated diverticulitis.> 74 Moreover, among
patients who underwent surgical resection, as many as 15% had a recurrence and as many as
25% have continued chronic pain without imaging evidence of inflammation.20: 140. 141 The
decision to move forward with surgery, therefore, should include a discussion with patients
about the possibility of persistent or recurrent pain as well as the 109%—-20% risk of surgical
complications.”* When surgeons and patients together decide for surgery, we recommend
complete resection of the apparently affected portion of the colon with primary anastomosis
to the rectum and avoidance of a diverting stoma unless the patient is immunocompromised
or nutritionally depleted, specifically requests a stoma, or has unexpected surgical findings.

In patients with complicated diverticulitis, the need for operative intervention and type of
operation are areas of active investigation. Patients with diverticula-associated fistula, by
definition, have chronic disease and can almost always undergo an elective operation with a
primary anastomosis. Increasingly, only patients who are hemodynamically unstable with
severe sepsis and/or peritonitis require an urgent Hartmann procedure (a sigmoid colectomy
with end colostomy). The rationale for colostomy in this case is that infection, inflammation,
and shock will compromise healing of a descending colon-rectum anastomosis. However,
this rationale has been based on tradition and expert opinion, rather than data. Even among
patients with purulent or fecal peritonitis (Hinchey grade 111-1V), the need for an urgent
colostomy is increasingly questioned.

Patients with acute complicated diverticulitis who are hemodynamically stable but are not
improving clinically after several days of conservative management will likely require an
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operative intervention. Several recent surgical RCTs from Europe have compared the
Hartmann procedure to anastomosis with diverting loop ileostomy, anastomosis without
stoma, and laparoscopic lavage among patients with CT- or laparoscopically-diagnosed
Hinchey 111-1V diverticulitis (Table 2).142: 143 These findings indicate the difficulty of
applying RCT principles to studies of acute disorders that require surgery—recruitment was
hampered, blinding was impossible, and rigorous technical standardization was not realistic.
Several studies closed prematurely due to slow or inadequate recruitment.13% 143 Each study
used a different primary outcome, making it difficult to summarize or compare results. In
general, however, post-operative complications, mortality, and stoma-free survival after a
Hartmann procedure were equivalent or inferior to colectomy with a primary anastomosis
with or without a diverting loop ileostomy. Investigators also found that diverting loop
ileostomies were more likely to be closed within 12 months of the incident diagnosis than
colostomies, supporting primary anastomosis over the Hartmann procedure.

Laparoscopic lavage, which initially appeared promising among small cohort studies, has
not performed well and even led to early closure of the RCT LADIES-LOLA (LaparOscopic
LAvage) group due to an increased need for unplanned urgent surgery, in spite of fewer
stomas in the lavage arm than the surgical resection arm.144 The Scandinavian diverticulitis
trial similarly found more reoperations but ultimately a lower stoma rate in the lavage arm.
145 The diverticulitis-laparoscopic lavage trial found fewer operations and improved stoma-
free survival in the lavage group, and, in contrast to the 2 previous studies, concluded that
the use of lavage was feasible and safe.146 Unfortunately, lavage has been studied only as a
substitute for resection (definitive treatment) rather than as a bridge to resection (damage
control) with a primary anastomosis.14” At this time, the use of laparoscopic lavage is not
recommended outside of clinical trials given its association with persistent and recurrent
abdominal sepsis.

There are several special case patient profiles that deserve mention: young patients, the
elderly, and those who are immunocompromised. Although epidemiologic trends indicate
that younger patients comprise an increasingly large proportion of all patients diagnosed and
have an increased risk of recurrence,13 14 there is no evidence that they fare worse than their
older counterparts if treated non-operatively.148 Similarly, the elderly are not more likely to
experience recurrence. Based on nationally representative longitudinal data, more than 85%
of inpatient cases were managed non-operatively and only 3% required a future operation.
Odds of recurrence were even lower among those aged 80 years and older.14® On the other
hand, elective surgery in elderly patients is associated with higher rates of mortality,
intestinal diversion and hospital readmission.120 Therefore, aggressive intervention is not
indicated based on young age, and conservative management is strongly recommended for
stable elderly patients who are not suffering from obstructive symptoms or fistula.

Elective surgery for stable patients with resolved complicated diverticulitis or multiple
recurrent episodes of disease might reduce the risk of further recurrence or ongoing
symptoms. It is unclear whether immunocompromised patients are more likely to develop
recurrent disease, but delayed diagnosis and poor outcomes during recurrent episodes,
including mortality, appear to be more likely.52- 63 Guidelines recommend a lower threshold
for prophylactic surgery in the setting of ongoing immunocompromise.’
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Although the indications for elective surgery for diverticulitis have become more nuanced
and require an assessment of patient values and preferences, the goals of surgical treatment
are unchanged. Surgical priorities focus on first controlling the source of infection, second
reducing morbidity, and third increasing quality of life.> Controlling the source of infection
requires resection of affected sigmoid colon, and not merely oversewing, or lavaging the
area of abscess. The most important adverse outcomes of surgical treatment are persistent or
recurrent abdominal sepsis, unplanned reoperation, and long-term colostomy or ileostomy.
To minimize such events, we recommend surgical mobilization of the splenic flexure of the
colon to achieve a tension-free and well-perfused anastomosis, complete resection of
thickened or inflamed colon, ensuring that the distal anastomotic edge is rectum (not
residual sigmoid) as indicated by flared tenia and no distal diverticula, and avoidance of the
Hartmann procedure when feasible.® Increasing quality of life usually implies avoidance of a
colostomy, although select patients may actually experience an improved quality of life with
a colostomy. Concerns about impaired anastomotic healing should prompt consideration of a
primary colon to rectum anastomosis with a diverting loop ileostomy given a reasonably
clean surgical field.

Post-treatment recommendations

Guidelines recommend that a colonoscopy be performed 4-8 weeks following recovery from
an episode of diverticulitis in patients who have not had a recent, high-quality colonoscopy
even among those who were diagnosed via CT scanning.11® This recommendation is based
on multiple observational studies of patients with imaging-diagnosed diverticulitis that
subsequently underwent colonoscopy. A pooled analysis indicated that 1 out of 67 patients
initially diagnosed with diverticulitis would have a misdiagnosed colon cancer on follow up
colonoscopy.11” These cancers were almost exclusively located in the area of suspected
previous diverticulitis. Patients with suspicious imaging or presentations were probably
more likely to be referred for colonoscopy than those with a typical course, thereby biasing
the results of such observational studies. In a randomized trial of antibiotics vs no
antibiotics, 6 patients out of 893 screened for eligibility were initially felt to have a clinical
presentation and imaging consistent with diverticulitis but were subsequently found to have
colon cancer.?!

Future Directions

Diverticulitis has a considerable impact on patients and the health care systems. Large,
prospective cohort studies have identified the importance of diet, lifestyle, medication, and
genetic factors in development. Increased understanding of the natural history of
diverticulosis and diverticulitis has led to less aggressive management approaches, and
findings from studies of inflammation and the intestinal microbiome have stimulated new
avenues of research and treatment. Diverticular disease research has increased rapidly in the
last 2 decades. An informal PubMed search for this article using the terms diverticulosis,
diverticulitis, or diverticular disease found that the number of published articles increased
3.5-fold, from approximately 200 in 2000 to nearly 700 in 2017. Nonetheless, our
understanding of the pathogenesis of diverticulitis is superficial, and treatment algorithms
are still largely based on medical dogma and expert opinion.
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RCTs have begun to guide evidence-based care of patients with diverticulitis. However, it is
difficult to perform high-quality RCTs due to factors such as inadequate sample sizes to
detect differences in infrequent but serious events, and inability to blind treatment allocation.
Well-supported, definitive consensus treatment guidelines therefore do not exist, so
clinicians must often use their judgment to select treatment. The fact that most major RCTs
of medical and surgical treatment have been performed in Europe is a call to action for
investigators in the US. The medical community has much to learn, and patients have much
to gain from future research of this common, costly, and complicated disease (Table 3).
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What You Need to Know
BACKGROUND AND CONTEXT

Diverticulitis of the colon is one of the most common gastrointestinal disorders in the
outpatient and inpatient setting. Research on the epidemiology, pathophysiology and
treatment of this disorder has accelerated over the past decade.

NEW FINDINGS

Sigmoid diverticulitis is increasingly prevalent, partly associated with the aging
population, but also due to increased incidence among younger Americans. Recurrence
occurs in approximately 20% of patients, and disease complicated by peritonitis is more
common in the first episode. Diet, lifestyle and certain medications are risk factors for
incident diverticulitis. The etiopathogenesis of diverticulitis is thought to involve diet and
lifestyle factors, microbiota alterations, neuromuscular abnormalities and genetic
predisposition. Randomized control trials indicate that antibiotics may not be helpful for
uncomplicated diverticulitis. The decision for elective and even acute surgery should be
individualized and primary anastomosis with or without a diverting loop ileostomy is safe
in most situations.

LIMITATIONS

Observational studies have been limited by potential selection bias and surgical
randomized trials have been hampered by difficulty with recruitment.

IMPACT

Data regarding risk for and treatment of diagnosis have illuminated previous
misconceptions about diverticulitis. Much work remains, however, to better understand
the pathophysiology of diverticulitis and the best means to prevent incident and recurrent
disease as well as more definitive recommendations for management.
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Figure 1.

Natural history of diverticulosis and diverticulitis. aThe majority of complications occur
during the first or second episode of diverticulitis.2®: 30 bEstimates of recurrence are for all
patients with diverticulitis regardless of the presence of complications and in the absence of
prophylactic surgery. Of note, patients with complicated diverticulitis treated medically do
not appear to be at increased risk of recurrent diverticulitis compared with uncomplicated
diverticulitis. However, the risk of recurrence is significantly lower in those who undergo

surgery for complicated diverticulitis.1
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Figure 2.
Proposed pathophysiology of acute colonic diverticulitis. Diverticulitis is hypothesized to

arise from the complex interaction of diet and lifestyle factors, medications, genetics, and
the gut microbiome. Alterations in the gut microbiome composition (eg, Yshort chain fatty
acid, SCFA, producers, tinvasive pathogens) and function (VSCFAs, altered bile acids) result
in defects in the mucosal barrier and immune function leading to an inflammatory cascade
and mucosal inflammation.

Gastroenterology. Author manuscript; available in PMC 2020 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Strate and Morris

Page 25

Clinical assessment: vital signs, physical exam, laboratory tests

} WBC, CRP or temperature, signs of sepsis or peritonitis,

High-risk or 1! presentation Low-risk presentation? and recurrent diverticulitis
or 1% presentation and CT scan not

immunocompromise, significant comorbid disease readily available

v

CT of abdomen and pelvis with
PO/IV contrast

+ + Clear liquid diet for 2-3 days, advance to low fiber

Complicated Uncomplicated

diet if pain resolving, antibiotics on a case-by-case
diverticulitis diverticulitis basis, acetaminophen and antispasmodics for pain,
colonoscopy 6-8 weeks after symptom resolution

v *

Purulent or fecal ’ I |
peritonitis
\Z \] v
Hospitalization, nothing by mouth, IV antibiotics, Abscess < 3—4cm and Abscess > 3—4cm and/or
acetaminophen and opiate analgesics if needed adjacent to diverticulitis, distant from diverticulitis®
no signs of sepsis,
+ * immunocompromise or *
significant comorbid ol ot
Hemodynamically Hemodynamically disease H.?;&';Z"iﬁgg:;ﬁfsr
I I
unstable stable PO, IV antibiotics
l 1 Percutaneous
Urgent surgical evaluation Urgent surgical evaluation drainage
and resection with and resection with *
likely end colostomy primary anastomosis with
or without diverting Clear liquids if tolerating Elective surgical
loop ileostomy PO, oral antibiotics resection®
Figure 3.

Management algorithm for acute diverticulitis. Evaluation and treatment approach depends
on the severity of presentation, presence of complications (peritonitis, abscess), and
comorbid conditions. aLow-risk presentation includes no markedly elevated WBC, CRP, or
temperature, no signs of sepsis or peritonitis, no immunocompromise or significant
comorbid disease. bSuch as a pelvic abscess. cRecommended by current guidelines, but
some evidence to suggest good outcomes without resection in selected patients. CRP, C-

reactive protein; IV, intravenous; PO, per os; WBC, white blood cell count.
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Table 1.
Risk Factors for Incident Diverticulitis
Risk Factor Category RR/OR® References
Diet
Fiber Highest quintile 0.57-0.75 48,49
Nuts > 2 times/week 0.80 50
Popcorn > 2 times/week 0.72 50
Vegetarian diet Yes/no 0.69 49
Prudent dietary patternb Highest quintile 0.74 *
Western dietary patternc Highest quintile 185 ®
Red meat Highest quintile 1.58 38
Lifestyle
Physical activity Highest quintile 0.63-0.75 40,5152
Body mass index (BMI) BMI =30 1.33-4.4  40-42
Waist-to-hip ratio Highest quintile 1.62 42
Smoking Current or = 15 cigarettes/day ~ 1.23-1.89 41,4546
Medications
Non-aspirin NSAIDs > 2 times/week 1.72 58
Aspirin Ever or = 2 times/week 1.25-1.32 57,58
All NSAIDs > 2 times/week 1.62 58
Corticosteroids Current use 2.74 57
Opiate analgesics Current use 2.16 57
Statins Current use 0.44 57
Vitamin D Highest quintile 0.49 61
Sibling with diverticular disease Yes/no 2.92 97

a . . Lo . . .

Effect estimates are from select, large, population-based cohort or case-controls studies with adjustment for confounding variables. The study
outcomes include hospitalization for diverticulitis, symptomatic diverticular disease and diverticulitis managed in the inpatient or outpatient setting
depending on the study.

bPrudent dietary pattern is high in fruits, vegetables and whole grains

DWestern dietary pattern is high in red meat, high-fat dairy, and refined grains

Gastroenterology. Author manuscript; available in PMC 2020 April 01.



Page 27

Strate and Morris

(S872TETOLON)
LTOZ YoJRIl [1UN Juawiinidal paredidnuy

‘we abene|
Ul SUIBdU0d AJaJes 0} anp pareulwa) Ajainyewald

"(T000°0>d ‘T'TZ—2'L 1D %G6 ‘C'¥T 90USIHIP Ueaw
Xapu| 8417 40 Aljend) |eunsaiuIoIseD) Juswabeuew
BAITeAIaSUOD UeU) 8)1] Jo Alfenb Jenaq ul

paljnsal Awo1oapIowBis aA198]T JUBW||0JUS UM
Anaiyip Buisealoul 0] anp pajeuluLisl Ajainjewald

(10000

=d) [esianai ewols e pey syuaned dH 40 %G9

pue syusned d JO 996 ‘spUOW 8T IV (EEZH0 =
d {0677 SA 6E) 9]qesedwod aIam [eSIaNal BLIOIS pue
Aupraio *(€€zv'0 = d ‘%P 'SA 9%/’ L) Sisowoiseue
Arewrid pue uuewyreH Jaylp 1ou pip AljeLon

'sdnoJB UsamIaq Jag4Ip 10U PIP SIUBAS 3SIOAPE 313ASS

pue Ao “(2T0°0 = d ‘%G'L9 'S/ %Zp) syiuow
2T UIyim uonjesadoal T 1ses) Je pey Wie uuewyeH
ay1 u1 ueyr dnoub abene| ayy ui syuaired JameH

‘abene| ylm passiw

$190URD ¥ *(T00°0>d ‘%2 "SA %T) dnolb abeae|
3} Ul JAMO| SeM 8)eJ BwolS ay | ‘suolyedljdwod
aniresadolsod a1anas aanpal Jou pip abene]

‘Juswjoiusa Bururosp

pue Awoiso BuiaAIp yim sisowolseue Arewnid
Burioney aoualayip Juealyubis 03 anp panupuosiq
‘suoirealjdwod aAneladolsod ul sadualayip oN

(67558.201ON)
020z AInC [1un Juswiinioal paredidnuy

SIN[NDILBAID 1U8IN03)
‘suoeal|dwod ‘A13A0931 01 3WI} Ul 30USIBYIP ON

1MNDILSAIP UBLINDAI
‘suoneal|dwod ‘A13A093. 0} 31} Ul 80UBIBYIP ON

syjuow g1
1€ |eAIAINS 931)-eWO0]S

Alerow pue
«Aupigiow aysodwod

3 Jo
Aupenb pajejal-yiesH

syuow
8T ulynm Anjenio

syuow

2 ulyum uonesadoay

sAep
06 Ulyum uonedijdwod
annesadolsod a1anss

a)el uoleal|dwod
anIeIadolsod

uolssiwpesy

AK19n0231 0} CIVNR

a1el uoneal|dwo)

(paredionue ‘gTT=U)
aunpadoud uuewireH 'sA (payedionue
‘8T T=U) Sisowolseue yum Awoloaplowhis

(zy=u) Aworoaplowbis
s/ (Gy=u) abene| a1dodsolede]

(9G=u) Juawabeuew
BAITRAIASU0D ‘s (£G=U) Awoldapiowbis
uado Jo o1doosolede] ano8|3

(zG=u) ainpadoid uuewreH ‘sA (0G=u)
BWOIS BulIBAIP YlIM sisowoiseur Alewlid

(ot7=u) ainpaooid
uueweH A (Si=u) abene| a1dooso.ede]

(86=u) Aworoepiowbis
s/ (T0T=U) abene| a1dodso.ede

(0g=u) ainpadoid
uueweH s (zg=u) Awoiso BuraAip
pue sisowolseue yym Awoosplowbis

(0gz=u)uaydouiwelade
pue uagoidnqr ‘sA (0gz=u) usydouiwelaoe
‘usgoadna! ‘urjjioIxowe [eIQ

(z9z=U) auoje uo1eAIasqo ‘sA (99z=U)
PI9® JIUBINAR|D -UI|[I91XOWE Od Uy} Al

(60g=U)

spINi Al 'SA (FT€=U) |IX04pesad 1o
u19exojjoidid snjd aj0zepiuoJlsw [ei0 usy}
wreoegozeyui|1oesadid Jo wauadeqied Al

AlI-111 8peib
AayouiH paseq-Adoasosede]

111 opeih
AsyouiH paseq-Adoaso.tede]

sleak g/saoualingal +¢g lo/pue
syluow ¢ < ured jusisisiad
LRI SRINJILISAIP P3WIIJU0D
Adoasopua 1o -sN 1D

Al
-111 8peih AsyoutH pased-10

111 8peib
AsyouiH paseq-Adoaso.tede]

Al
- sapesb AsyouiH paseq-1D

1 AayourH

0 ape.b yaN

1MN2IUBAIP patedljdwooun
paseq-1 ‘PN

qT-eT AsyoulH
‘SIINo1UBAIP payearjdwooun
papis-}y3] paseq-LD

er
ASUDUIH ‘sNOMISAIP Papis
-9 paresljdwiooun paseg-19

Jussald-0T0Z

GTOZT ‘XIUUBA

LT0C
‘|1eA 8P UeA

LT02 *Xnopug

8T0C ‘[uoX

LT0Z ‘ZUNYdS

2702 481403130

L1702

‘zado eION

9T0Z ‘s|elued

210z 0qeyd

wJe
VAIQ-S31av

wire
v1071-S31av

103d1a

[NR<EVA\[€}

vIviia

NAIONVOS

104443d4uojod

uswyeal] [ealfung

o1avia

aonv

JuBWIIeaL ] [RIIP3IN

sBuipuy urey

3wooINQ Atewid

uonuaAIRU|

©LI8]110 UoIsSn[ou|

Jeak Joyiny

awreu Apms

Author Manuscript

SIINDILBAIQ 8INJY/ 10J JUSLLILAI] JO S|ell] Paj|0u0D paziwopuey Ja)uad-Nn|Al Pa1da|es

‘¢ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Gastroenterology. Author manuscript; available in PMC 2020 April 01.



Page 28

Strate and Morris

(£829212010N)
6T0Z Jaqwiadaq |1un Juawiinioal pajedionuy

(202800€0LON)
8T0Z Jaquiada@ [13un Juawiinioal paredionuy

a1 Jo Aufenb
pue usping woldwAs
paliodai-jusired

UOIUBAJBUI-BI
Aep-GT [011u09 sisdas
Aep-0g ‘Ajenow Aep
-0¢ ‘Aup1glow Aep-0g

(052=u)
(1I0yod aA1dadso.d UonUaAIRIUI ON

(paredionue
0G=u) Awo3oapiowhis a1dodsolede 'sa
(paredionue pg=u) abeae| a1dodso.ede]

Al
-1 sapeub AsyoulH paseq-1D

111 apesb pue Adesayy
AAIJeAJ3SUO0D 0} aAIsuodsalun
11 apetb AsyoulH paseq-19

juasaid
-97T0¢ ‘wni4

juasaid
-GTOZ ‘Bl|fepel

1lng3a

V1131s

sBuipuy urey

awooINQO Arewrid

uonuaAialu|

BLIS)IIO UoISN[oU|

Jeak Joyiny

awreu Apms

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Gastroenterology. Author manuscript; available in PMC 2020 April 01.



1duosnuey Joyiny

1duosnuen Joyiny

Strate and Morris Page 29

Table 3.

Areas of Unmet Need in Diverticular Disease

Epidemiology
Delineate factors associated with the rapid rise in diverticulitis incidence among young patients
Understand the long-term, global impact of acute diverticulitis on patients
Identify markers (clinical and biomarkers) of risk of disease progression/recurrence
Examine sex and racial differences in the incidence of diverticulitis
Define the natural history of diverticulitis in immunocompromised patients

Pathogenesis
Determine the role of systemic and mucosal inflammation in the development diverticulitis
Examine prospectively the gut microbiota and related metabolites in diverticulitis
Clarify risk genes within genetic risk loci associated with diverticulitis and determine mechanisms
Delineate the role of connective tissue and enteric nerve abnormalities in diverticulitis

Medical Treatment
Develop accurate clinical prediction tools to aide in the diagnosis and triage of acute diverticulitis
Examine the role of ultrasound in the diagnosis of diverticulitis (in the U.S.)
Define the long-term consequences of withholding antibiotics in uncomplicated diverticulitis
Compare dietary strategies in the treatment of uncomplicated diverticulitis
Study pain control strategies for complicated and uncomplicated diverticulitis

Surgical Treatment
Compare outcomes in patients undergoing surgery vs no surgery for recurrent diverticulitis
Understand long-term outcomes of medical vs surgical treatment of complicated diverticulitis
Identify predictors of postoperative complications
Identify predictors of resolution of symptoms following surgical resection
Determine the optimal timing of surgery among patient with persistent inflammatory symptoms
Evaluate the modern prognostic value of the Hinchey classification system

Prevention
Define the role of diet and lifestyle modification in the prevention of recurrent diverticulitis
Develop and test new pharmaceutical agents in the prevention of recurrent diverticulitis

Compare medical vs surgical approach to prevention of recurrent diverticulitis
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