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Introduction

Diverticula are outpouchings of the colon wall and encompass a
wide array of pathology including infection, bleeding, fistula, or per-
forations. Diverticular disease is common within industrialized
nations with an incidence up to 50% in people over the age of 60 years
old and increasing further with age.! The incidence also appears to be
rising in younger populations.' Diverticular disease is the 5th most
expensive disease in the gastrointestinal system with an estimated
annual cost in the USA of over $2 billion.? Diverticulitis results from
perforation of a diverticulum leading to pericolic inflammation from
release of feculent material into the peritoneal cavity. Symptoms
include abdominal pain, change in bowel habits, nausea, vomiting, or
fevers. Diagnosis is typically confirmed and stratified into uncompli-
cated and complicated by CT scans.

Diverticulitis can vary widely in severity from localized inflamma-
tion to free perforation with peritonitis. The treatment of diverticuli-
tis can be subdivided into non-operative and operative management.
The majority of patients can be managed non-operatively with anti-
biotics and bowel rest. Patients with peritonitis or sepsis typically
need operative management. Patients managed non-operatively in
the acute setting may opt for elective resection once the inflamma-
tion has resolved. In the general population, recommendations
regarding elective resection are based on patient symptomology and
preference with emerging evidence suggesting elective resection can
result in better lifestyle and improved costs.?

Immunocompromised patients represent a unique subset of diver-
ticulitis patients. Immunocompromised patients are a diverse patient
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population including patients with certain malignancies, patients on
chronic steroids or immunosuppression for rheumatologic or autoim-
mune diseases, transplant patients, liver or renal failure patients, or
HIV/AIDS patients. Diverticulitis in immunocompromised patients is of
special clinical importance because these patients experience a higher
rate of morbidity and mortality than the general population due to
diverticulitis. The cause of this increase is likely multi-factorial includ-
ing delay in diagnosis, more severe disease at presentation, and inabil-
ity to mount an effective immune response. This chapter will explore
the scope of this problem, the presentation, the evaluation, as well as
the recommended treatments for diverticulitis in immunocompro-
mised patients.

Epidemiology

The number of immunocompromised patients continues to rise,
and in the United States it is estimated that 2.7% of US adults are
immunocompromised in some way,* This population includes
1.1 million patients living with HIV/ AIDS, 11 million with cancer,
and approximately 200,000 patients with transplants.® The incidence
of diverticulitis in the general population is 0.02%, but is estimated to
be about 1% in chronic steroid and transplant patients.” There are
approximately 300,000 annual hospitalizations for diverticulitis, and
between 6% and 17% of those patients were immunocompromised.®

Immunocompromised patients encompass a wide range in demo-
graphics including age, race, and socioeconomic status. Most of the
literature on diverticulitis in the immunocompromised population is
focused on chronic steroids and transplant patients with little or no
studies regarding treatment of patients with HIV/AIDS, primary
immunodeficiencies, malnutrition, collagen vascular disease, or
malignancies undergoing chemotherapy. In chronic steroid and
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transplant patients, the general pathogenesis for the development of
diverticulitis from diverticula appears to be the same as the general
population.

Despite minimal research regarding diverticulitis and HIV, there is
a rising number of HIV positive patients developing diverticulitis. A
large database study found that these patients tended to be younger
and non-white compared to the general population, but there was
not an increased incidence of diverticulitis compared to the general
population’ Previous studies examining intrabdominal infections
and surgical outcomes in HIV/AIDS patients found that the biggest
predictor of survival was a CD4 count greater that 200.%

End-stage renal disease patients represent a large demographic of
patients. These patients typically have a high incidence of bacterial
translocation and impaired gastrointestinal motility. Large database
studies demonstrate that the incidence of diverticulitis is 11 times
greater in this population compared to the general population.’ For
patients with a relative immunosuppression due to malignancy or
chemotherapy, there have been no major epidemiologic studies eval-
uating the incidence of diverticulitis.

Presentation and diagnosis

Diverticulitis in immunocompetent patients usually presents with
stereotypical acute onset of left-sided lower abdominal pain. Typi-
cally, patients have additional gastrointestinal symptoms including
nausea, vomiting, or diarrhea. A leukocytosis and associated fevers
can corroborate the diagnosis. Physical exam is essential for the diag-
nosis of diverticulitis, and the presence of peritonitis indicates severe
disease. Other findings such as fecaluria, pneumaturia, or pyuria
could suggest suspicion of a colovesical fistula. Despite these com-
mon symptoms, other diseases including inflammatory bowel dis-
ease, irritable bowel syndrome, ischemic bowel, malignancy, or
gynecologic disorders can mimic the symptoms of diverticulitis.

In immunocompromised patients, the main presenting symptom is
abdominal pain (over 90%) and patients typically have a leukocytosis
and fevers, though at a decreased rate than the general population.”
Severe presenting signs such as hypotension are more common in
immunosuppressed patients. Despite the similarity of presenting signs
between immunocompetent and immunocompromised patients,
immunocompromised patients appear to be diagnosed later. This is
because immunosuppression, especially in the case of steroids, can
mask the symptoms of diverticulitis. Immunosuppression inhibits the
normal inflammatory response to a perforated diverticulum. The
decreased inflammatory response results in a decreased sensation of
pain. This results in patients being less likely to seek care and providers
being less likely to investigate with imaging studies due to the indolent
symptoms.

The main diagnostic tool for confirmation of diverticulitis is com-
puted tomography (CT). CT scans are 98% sensitive and 99% specific
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for the diagnosis of diverticulitis when used with intravenous and
intraluminal contrast.? CT scans can identify the severity of diverticu-
litis, perforation, or the presence of an abscesses. Stratification of
diverticulitis is crucial at determining treatment options. CT scans
may show colonic wall thickening, fat stranding, phlegmon, extralu-
minal gas, abscess, fistula, or stricture.> CT scans are helpful at moni-
toring the progression of diverticulitis following treatment especially
in the setting of an abscess. The main disadvantages of CT scans are
the radiation dose, and in early diverticulitis it may not be
diagnostic.

For immunocompromised patients, CT remains an essential diag-
nostic tool despite having a lower sensitivity and specificity. Because
of the muted immune response, patients have atypical radiographic
findings of diverticulitis and may only show extraluminal air, but no
pericolic inflammatory changes, fluid, or abscess.> Despite these atyp-
ical CT findings, it provides the most detailed information that will
directly influence treatment. Due to its immense diagnostic capabil-
ity, providers should have a low threshold for CT scans in immuno-
compromised patients presenting with abdominal pain.

Treatment and prognosis

In the acute setting, treatment of diverticulitis can be divided into
non-operative and operative management. The decision for which
type of treatment to pursue is dependent on the patient’s clinical sta-
tus (Fig. 1). For the majority of patients, non-operative management
is the optimal treatment. In cases of uncomplicated diverticulitis,
patients can be managed as outpatient with oral antibiotics. In com-
plicated diverticulitis, patients are usually admitted and treated with
intravenous antibiotics. If an abscess were amendable, a drain can be
placed percutaneously. Patients undergoing non-operative manage-
ment for complicated diverticulitis typically improve but, in some
cases require an operation. Operative treatment is undertaken for
cases of hemodynamic instability, peritonitis, frank perforation, or
failure of non-operative management. Operative management typi-
cally consists of an exploratory laparotomy, resection of diseased
colon, and washout of the peritoneal cavity. The decision to perform
aresection with end colostomy (Hartmann'’s procedure) or a primary
anastomosis is surgeon and patient dependent, though there have
been improved results in morbidity with primary anastomosis.> Cre-
ating a primary anastomosis with a diverting ileostomy is another
option, given that ileostomies are more likely than end colostomies
to be taken down and have lower complications associated with
takedown.’

For immunocompromised patients, treatment of diverticulitis in
the acute setting can be complex. The success of non-operative man-
agement in immunocompromised patients is uncertain with some
studies reporting a rate of success of approximately 60%, while others
report a much lower rate of 6%.>'° For comparison, in the general
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Fig. 1. Algorithm for the management of diverticulitis.
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population the rate of success for non-operative management is
about 91%.° The difference in success between immunocompromised
and immunocompetent patients is likely due to the inability of the
immune system to quarantine and combat bacteria released from the
colonic lumen during diverticulitis.

Regardless of the actual rate of success of non-operative manage-
ment in immunocompromised patients, the overall rate of operative
intervention is clearly much higher. This appears to be especially true in
patients on chronic steroids who were found to have higher rates of
emergency surgery for diverticulitis compared to patients with cancer,
transplants, chronic kidney disease, and other sources of immunosup-
pression.!! The higher rate of operative intervention is due to a variety
of reasons including delay in diagnosis, weakened ability to fight infec-
tion, and more severe co-morbidities necessitating earlier intervention.
Perforation is the common reason for surgical exploration in immuno-
compromised patients. Immunocompromised patients undergo Hart-
mann’s procedure more often than primary anastomosis compared to
immunocompetent patients.'> Even in cases of primary anastomosis,
these patients typically are diverted with a loop ileostomy.'? This is
likely due to fear of poor healing of the anastomosis in immunocompro-
mised patients, especially for those that are on steroids.

The outcomes of acute diverticulitis in immunocompromised
patients are more likely to be fatal or morbid compared to the general
population. Overall mortality of diverticulitis in immunocompromised
patients is 19—25%, compared to 4—6% in the general population.>'*
Post-operative mortality does not appear to differ depending on the
cause of immunosuppression.'! The average length of stay is about
19 days for immunocompromised patients and 13 for immunocompe-
tent patients with diverticulitis.'® There are significantly more compli-
cations in patients who are immunocompromised, with surgical site
infections being the most common. Following emergency operations,
51% of immunocompromised patients experience complications com-
pared to 24% in the general population.'® Elective procedures in immu-
nocompromised patients for diverticulitis appear to have similar rates
of complications compared to the general population.'?> Complications
specific to immunocompromised patients include Addisonian crisis
and impaired wound healing. Addisonian crisis occurs in times of
stress when the hypothalamic-pituitary-adrenocortical axis, downre-
gulated from exogenous steroid use, is unable to respond appropri-
ately. These patients can require intensive care for hemodynamic
management. Impaired wound healing occurs with chronic steroid use
due to the suppression of cellular wound responses resulting in fewer
fibroblasts and subsequent collagen synthesis.

All patients after their first episode of diverticulitis require colonos-
copy. This should ideally be done after the acute inflammation has
resolved, usually within 6- 8 weeks. This is required to rule out malig-
nancy or another process that could masquerade as diverticulitis on CT
(ischemia or inflammatory bowel disease).> The presence of a mass in
addition to wall thickening seen on CT is highly suggestive of malig-
nancy, but absence of a mass does not rule out this possibility.?

Of immunocompromised patients who undergo emergent surgery
for diverticulitis, 80—90% were experiencing their first episode of
diverticulitis.'* Recurrence rates of diverticulitis after non-operative
management is similar between immunocompromised and immuno-
competent patients, with about 20% of patients having a subsequent
episode.' Subsequent episodes of diverticulitis in immunocompro-
mised patients are more common in those with a severe first episode,
but there is no increased need for emergent surgery during the sub-
sequent episode when compared to immunocompetent patients.'°
The increased mortality rate from diverticulitis in immunocompro-
mised patients appears to only exist for first episodes of diverticulitis
and this increased mortality rates does not necessarily exist for sub-
sequent episodes.'”

The rationale for elective colectomies for recurrent diverticulitis
have changed dramatically over the last 20 years in immunocompetent
and immunosuppressed patients. Previously the number of episodes

played a large role in recommending a patient for elective colectomy.
The idea of diverticulitis being progressive has been challenged with
data showing that a larger number of episodes of diverticulitis was not
associated with an increase in morbidity or mortality, and that the inci-
dence of recurrent diverticulitis is lower than previously thought.> Cur-
rent guidelines recommend elective resection be considered based on
the individual’s risk of surgery, co-morbidities, effect on lifestyle, chronic
symptoms, or severity of attacks.” Immunocompromised patients are
slightly unique because non-operative management is less effective, so
a lower threshold for surgery is recommended’

Recognizing that there is a high mortality rate from diverticulitis in
immunocompromised patients and that this occurs during the first epi-
sode of diverticulitis, there have been some who advocate for prophylac-
tic colectomies. In particular, transplant patients with a pre-transplant
colonoscopy that identifies sigmoid diverticulosis, may benefit from a
prophylactic colectomy prior to immunosuppression. There is a dearth
of data supporting this treatment strategy. In fact, one study showed
that colonic screening prior to renal transplant was ineffective at predict-
ing post transplantation colonic complications.® Transplant patients with
polycystic kidney disease appear to be at particularly high risk for diver-
ticular disease with studies showing rates of diverticulosis approaching
50% in this population.'” Despite the high rate of diverticulosis in this
population, the rate of perforated diverticulitis requiring surgery appears
to be about 2% (and 0.09% in the overall renal transplant population)
which does not support the use of prophylactic colectomies prior to
transplantation.'”” Some authors have recommended that pati-
ents with a known history of symptomatic diverticular disease are con-
sidered for colectomy prior to transplantation, but there have been no
prospective studies to evaluate the risk and benefits of this approach.

Conclusion

Diverticulitis in immunocompromised patients is a complex clini-
cal problem. These patients present with more mild symptoms delay-
ing their diagnosis, undergo more emergent operations, and have a
higher overall mortality with more complications than the general
population. Treating these patients requires a strong clinical suspi-
cion and early treatment.
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